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3 Coverage of Functional Requirements

Our proposal is a complete proposal as documented in the table below.

	Number
	Name
	Coverage (Yes/No)
	Response and Results Reference

	R1
	Single Link HT Rate Supported
	Yes
	See below for results from CC27.

	R2
	HT Rate Supported in 20 MHz
	Yes
	See below for results from CC28.

	R3
	Supports 5 GHz Bands
	Yes
	Section 20.1 of draft text.

	R4
	.11a backwards compatibility
	Yes
	Section 20.1.2 of draft text.

	R5
	.11g backwards compatibility
	Yes
	Section 20.1.2 of draft text.

	R6
	Control of support for legacy STA from .11n AP
	Yes
	In our proposal, an AP can include at least one of the new .11n rates defined in clause 20 in the BSS_BASIC_RATE_SET parameter defined in section 10.3.10.1.2.  Since a legacy station will not support .11n rates, it would not be able to associate. 

	R7
	.11e QOS Support
	Yes
	Our proposal allows and encourages stations to employ 802.11e QOS.

	R8
	Spectral Efficiency
	Yes
	The highest mandatory rate in our proposal is 135 Mbps in a 20 MHz bandwidth, corresponding to a spectral efficiency of 6.75 bits per second per Hz.  The highest optional rate in our proposal is 540 Mbps in a 40 MHz bandwidth, corresponding to a spectral efficiency of 13.5 bits per second per Hz. 

	R9
	Compliance to PAR
	Yes
	This proposal is compliant to the scope and purpose of the PAR for TGn (802.11-02/798r7) in that it defines an amendment to the 802.11 MAC and PHY layers that achieves more than 100 Mbps throughput.  It further complies with Section 18 of the PAR in that it does not redefine mechanisms in the baseline that do not pertain to higher throughput.  This proposal is compliant to the Five Criteria for TGn (802.11-02/799r6) in that it has broad market potential, compatibility, a distinct identity, technical feasibility, and economic feasibility. 


4 Additional Disclosures

4.1 Reference Submissions

The proposal draft text is contained in IEEE-802.11-04/886.

A slide presentation summarizing the proposal is contained in IEEE 802.11-04/935.
4.2 TCP Model Parameters

We use the ns2 standard TCP model, with default parameter values.

4.3 MAC Simulation Methodology

The primary tool was the Ns2 simulator enhanced as described below.
4.3.1 MAC Simulation Occupied Channel Width

This information is contained in the simulation descriptions below.
4.3.2 PHY Modeling in MAC Simulation

To enable accurate MAC level simulations, a model of the PHY was developed to accurately predict the PHY performance.  This model takes as inputs the range between stations, transmitter power, receiver noise, data rate, frame length, channel model, time.  Its output is an estimate of frame error rate. This model is idealized, but its results are remarkably close to full PHY simulations.

The following text describes the PHY model in detail.  It is followed by a comparison of the results produced by the model with those of a full PHY simulation.

The model is based on a MIMO-OFDM communication system that employs convolutional encoding and ideal interleaving.  A block diagram of the PHY system model is presented below:


[image: image1]
Figure 1 - PHY Model Block Diagram

The transmitter part of the block diagram is a close approximation to the mandatory configuration of the proposal.  The most significant difference is that an idealized interleaver is used in the PHY model, while real interleaver is employed in the proposal.  An idealized interleaver allows us to simplify the computations in the model.  Its performance is very similar to the actual interleaver in the proposal. The MMSE (minimum mean square error) receiver was used to minimize simulation compuations yet provide performance that would meet the requirements.  However, it should be noted that higher performance may be achieved with higher complexity receivers. 

The PHY model computes the frame error rate using a union bound approach.  We start with the code type and constellation for the rate that is transmitted.  For each punctured convolutional code type we have computed and stored the weight spectra 
[image: image2.wmf])
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, defined as the number of error event paths at each Euclidean distance d.  We also compute the cumulative distribution function of the log-likelihood ratio (llr) for bits that are transmitted using the specific constellation type,
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Equation 1
where r is the received signal with signal-to-noise ratio SNR and b refers to a transmitted bit.  Defining b as +/- 1 and multiplying by b simplifies the expression for z.

Using the TGn Channel Model (802.11-03/940r4) we generate a MIMO channel response function.  For each OFDM subchannel, an MMSE solution is computed.  The MMSE solution is used to generate an effective SNR on each subchannel.  We can then compute a weighted llr distribution as:
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Equation 2
An error path of length d in the Viterbi decoder will have an llr that is the sum of single llrs:
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Equation 3
The probability density function of y, 
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, can be computed from the pdf of z by successive convolutions.  The error probability can then be estimated by using the union bound over error events longer than the minimum distance of the code:
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Equation 4
Using the probability of decoder error, the probability of a frame error is estimated.  This result is used to weight a coin toss to determine whether or not a frame error has occurred.

The union bound approach can accurately estimate the slope of the PER versus SNR curve for the the PHY simulation.  However, because it is a bound it can overestimate errors.  Therefore, a small adjustment is made to the input SNR to match the results from the bound to the full PHY simulation.

Representative curves are given below to demonstrate the accuracy of this approach for PHY modelling.  No channel estimation error or non-linear impairments are used in the simulation.  As stated earlier, this PHY model employs only convolutional encoding and an MMSE receiver.  Higher performance is acheivable with more complex receiver algorithms and the used of higher performance codes, such as the optional LDPC code in the proposal.
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Figure 2 - PHY Model for Channel B
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Figure 3 - PHY Model for Channel D
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Figure 4 - PHY Model for Channel E

4.4 Justification for low PLR Rates

Using HCCA, the scheduler was able to service all devices within reasonable QOS time limits, thereby guaranteeing that all packets for all QOS flows were delivered within targeted latency times. Simulations were run for 16 to 20 seconds to insure that some channel errors did occur. The MAC channel error recovery mechanisms responded and were able to redeliver packets while still maintaining QOS objectives. Some errors did occur in the channel, and recovery was complete.

5 Disclosure for Each Comparison Criteria

	Number
	Name
	Disclosure

	CC2
	Regulatory

Compliance
	There are no known problems with regulatory compliance of this proposal in the domains of USA, Europe, or China.

	CC 3
	List Goodput results (CC20, metric 1) for scenarios 1, 4, and 6
	Scenario 1: 83 Mbps/83 Mbps (20/40 channel)
Scenario 4: 103 Mbps/178 Mbps (20/40 channel)
Scenario 6: 65 Mbps/65 Mbps (20/40 channel) – see CC20 for more complete results and extended scenarios

	CC11
	Backward Compatibility with 802.11-199 (Rev 2003) and 802.11g
	Section 20.1.2 and 9.13 of the proposal define full backward compatible with these standards.  It supports all DSSS, CCK, and OFDM rates in these standards.

	CC 15
	Sharing of medium with legacy devices
	See text section 5.1 for details below. T1 = 100 Mbps.  T2 = 26 Mbps.  T3 = 10 Mbps. T4 = 55 Mbps.


5.1 CC 15 Sharing with Legacy Devices
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Figure 5 - Simulation Scenario 17 Goodput
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Figure 6 - Simulation Scenario 18 Goodput
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Figure 7 - Simulation Scenario 19 Goodput

	CC18
	HT Usage Models 1, 4, and 6 (Non QOS)
	See Section 5.2 below.

	CC 19
	HT Usage Models 1, 4, and 6 (QOS)
	See Section 5.2 below.

	CC 20
	BSS Aggregate Goodput at the MAC data SAP
	See Section 5.2 below.

	CC 24
	MAC Efficiency
	See Section 5.2 below.

	CC 27
	Throughput Versus Range
	See text section 5.3 below.

	CC 28
	Throughput Versus Range (20 MHz)
	See text section 5.3 below


5.2 CC18, CC19, CC20, CC24

CC18 is the NON-QOS flow throughput, and is found as the first 3 entries of the lower table for each case listed.

CC19 is the QOS throughput and PLR values. The QOS throughput is found as the 4th through 7th etnry in the lower table for each case. The PLR maximum values and measured values are found as the MAX PLR ppm and MEAS PLR ppm columns in the first table for each case listed.

CC20 is the METRICs for QOS flows, and is found as the 8th through 10th rows of the lower table for each case listed.

CC24 is the MAC EFFICIENCY and is found as the 11th through 12th rows of the lower table for each case listed.
5.2.1 Scenario 1+ – HCCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	3
	13
	0.1
	0
	0
	0
	0
	36801
	270
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	24
	1500
	200
	3
	12
	0.1
	0
	0
	0
	0
	45800
	243
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	3
	19
	0.5
	0
	0
	0
	0
	7601
	270
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	100
	14.78
	300
	0
	3
	3
	0
	0
	0
	0
	0
	140393
	270
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	54
	50000
	3539.8
	0
	8
	0
	2260
	270
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	28
	50000
	0
	0
	0
	0
	2251
	270
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	55
	50000
	1339.3
	0
	3
	0
	2240
	162
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	3
	3
	100
	0
	0
	0
	0
	10889
	270
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	3
	3
	100
	0
	0
	0
	0
	850
	270
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	7
	8
	10000
	0
	0
	0
	0
	2590
	270
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	7
	8
	10000
	0
	0
	0
	0
	2579
	270
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	100
	53.57
	1500
	0
	2
	251
	0
	0
	0
	0
	0
	98219
	216
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	8
	88
	10000
	0
	0
	0
	0
	2662
	216
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	8
	83
	10000
	0
	0
	0
	0
	2649
	216
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	38
	50000
	463
	0
	1
	0
	2160
	216
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	40
	50000
	929.8
	0
	2
	0
	2151
	216
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	40
	50000
	1401.2
	0
	3
	0
	2141
	216
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	4
	4
	100
	0
	0
	0
	0
	5201
	162
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	4
	7
	100
	0
	0
	0
	0
	26500
	270
	YES


	Non-QOS goodput =  68.35 Mbps

	Non-QOS offered = 200.00 Mbps

	Non-QOS percentage delivered =  34.18 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered = 100.00 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  120.87 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  20.79 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  46.73 %


5.2.2 Scenario 1 – HCCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	1
	10
	0.1
	0
	0
	0
	0
	36801
	270
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	24
	1500
	200
	1
	7
	0.1
	0
	0
	0
	0
	45800
	243
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	1
	9
	0.5
	0
	0
	0
	0
	7601
	270
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	2
	3
	0
	0
	0
	0
	0
	9460
	270
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	42
	50000
	1327.4
	0
	3
	0
	2260
	270
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	52
	50000
	2221.2
	0
	5
	0
	2251
	270
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	52
	50000
	1339.3
	0
	3
	0
	2240
	162
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	1
	3
	100
	0
	0
	0
	0
	10889
	270
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	1
	3
	100
	0
	0
	0
	0
	850
	270
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	6
	10000
	0
	0
	0
	0
	2590
	270
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	7
	10000
	0
	0
	0
	0
	2579
	270
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	30
	30.03
	1500
	0
	2
	222
	0
	0
	0
	0
	0
	54809
	216
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	5
	75
	10000
	0
	0
	0
	0
	2662
	216
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	6
	82
	10000
	0
	0
	0
	0
	2649
	216
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	35
	50000
	463
	0
	1
	0
	2160
	216
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	15
	50000
	0
	0
	0
	0
	2151
	216
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	15
	50000
	0
	0
	0
	0
	2141
	216
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	2
	4
	100
	0
	0
	0
	0
	5201
	162
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	2
	4
	100
	0
	0
	0
	0
	26500
	270
	YES


	Non-QOS goodput =  31.03 Mbps

	Non-QOS offered =  31.00 Mbps

	Non-QOS percentage delivered = 100.10 %

	QOS goodput =  52.53 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered = 100.00 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   83.56 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  20.79 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  33.34 %


5.2.3 Scenario 1+ – HCCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	4
	23
	0.1
	0
	0
	0
	0
	36801
	135
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	24
	1500
	200
	4
	24
	0.1
	0
	0
	0
	0
	45800
	121.5
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	4
	19
	0.5
	0
	0
	0
	0
	7601
	135
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	100
	6.76
	300
	0
	6
	9
	0
	0
	0
	0
	0
	64213
	135
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	28
	50000
	0
	0
	0
	0
	2260
	135
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	71
	50000
	2221.2
	0
	5
	0
	2251
	135
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	2240
	108
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	4
	5
	100
	0
	0
	0
	0
	10889
	135
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	4
	5
	100
	0
	0
	0
	0
	850
	135
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	16
	17
	10000
	0
	0
	0
	0
	2590
	135
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	16
	18
	10000
	0
	0
	0
	0
	2579
	135
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	100
	27.07
	1500
	0
	4
	236
	0
	0
	0
	0
	0
	49632
	108
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	16
	43
	10000
	0
	0
	0
	0
	2662
	108
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	16
	39
	10000
	0
	0
	0
	0
	2649
	108
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	16
	18
	50000
	0
	0
	0
	0
	2160
	108
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	16
	38
	50000
	464.9
	0
	1
	0
	2151
	108
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	16
	56
	50000
	3269.5
	0
	7
	0
	2141
	108
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	8
	10
	100
	0
	0
	0
	0
	5201
	108
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	8
	11
	100
	0
	0
	0
	0
	26500
	135
	YES


	Non-QOS goodput =  33.83 Mbps

	Non-QOS offered = 200.00 Mbps

	Non-QOS percentage delivered =  16.92 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   86.35 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  41.27 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  66.74 %


5.2.4 Scenario 1 – HCCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	4
	16
	0.1
	0
	0
	0
	0
	36801
	135
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	24
	1500
	200
	4
	20
	0.1
	0
	0
	0
	0
	45800
	121.5
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	4
	20
	0.5
	0
	0
	0
	0
	7601
	135
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	6
	8
	0
	0
	0
	0
	0
	9460
	135
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	59
	50000
	1327.4
	0
	3
	0
	2260
	135
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	2251
	135
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	37
	50000
	892.9
	0
	2
	0
	2240
	108
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	4
	4
	100
	0
	0
	0
	0
	10889
	135
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	4
	4
	100
	0
	0
	0
	0
	850
	135
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	12
	14
	10000
	0
	0
	0
	0
	2590
	135
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	12
	14
	10000
	0
	0
	0
	0
	2579
	135
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	30
	29.87
	1500
	0
	4
	235
	0
	0
	0
	0
	0
	54771
	108
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	12
	33
	10000
	0
	0
	0
	0
	2662
	108
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	12
	34
	10000
	0
	0
	0
	0
	2649
	108
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	12
	38
	50000
	463
	0
	1
	0
	2160
	108
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	12
	25
	50000
	0
	0
	0
	0
	2151
	108
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	12
	21
	50000
	0
	0
	0
	0
	2141
	108
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	6
	8
	100
	0
	0
	0
	0
	5201
	108
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	6
	11
	100
	0
	0
	0
	0
	26500
	135
	YES


	Non-QOS goodput =  30.87 Mbps

	Non-QOS offered =  31.00 Mbps

	Non-QOS percentage delivered =  99.60 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   83.40 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  41.27 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  65.75 %


5.2.5 EDCA Parameters

	STA
	Number
	PRI
	Param
	Value
	
	STA
	Number
	Pri
	Param
	value

	AP:
	0
	0
	cw_min
	31
	
	STA:
	1
	0
	cw_min
	31

	AP:
	0
	0
	cw_max
	511
	
	STA:
	1
	0
	cw_max
	511

	AP:
	0
	0
	aifs
	4
	
	STA:
	1
	0
	aifs
	4

	AP:
	0
	0
	txop
	3.00E-03
	
	STA:
	1
	0
	txop
	3.00E-03

	AP:
	0
	1
	cw_min
	31
	
	STA:
	1
	1
	cw_min
	63

	AP:
	0
	1
	cw_max
	127
	
	STA:
	1
	1
	cw_max
	127

	AP:
	0
	1
	aifs
	4
	
	STA:
	1
	1
	aifs
	4

	AP:
	0
	1
	txop
	2.00E-03
	
	STA:
	1
	1
	txop
	1.50E-03

	AP:
	0
	2
	cw_min
	15
	
	STA:
	1
	2
	cw_min
	15

	AP:
	0
	2
	cw_max
	31
	
	STA:
	1
	2
	cw_max
	31

	AP:
	0
	2
	aifs
	3
	
	STA:
	1
	2
	aifs
	3

	AP:
	0
	2
	txop
	3.50E-03
	
	STA:
	1
	2
	txop
	1.00E-03

	AP:
	0
	3
	cw_min
	7
	
	STA:
	1
	3
	cw_min
	7

	AP:
	0
	3
	cw_max
	15
	
	STA:
	1
	3
	cw_max
	15

	AP:
	0
	3
	aifs
	2
	
	STA:
	1
	3
	aifs
	2

	STA:
	0
	3
	txop
	2.50E-03
	
	STA:
	1
	3
	txop
	1.00E-03

	
	
	
	
	
	
	STA:
	1
	3
	rts-disabled
	on

	
	
	
	
	
	
	STA:
	1
	3
	blockack-disable
	on


5.2.6 Scenario 1+ – EDCA 2x2 – 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.18
	1500
	200
	5
	23
	0.1
	0
	0
	0
	0
	36801
	270
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	24
	1500
	200
	5
	20
	0.1
	0
	0
	0
	0
	45800
	243
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	7
	35
	0.5
	0
	0
	0
	0
	7601
	270
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	100
	5.22
	300
	0
	17
	74
	0
	0
	0
	0
	0
	49551
	270
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	5
	50000
	0
	0
	0
	0
	2260
	270
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	5
	50000
	0
	0
	0
	0
	2251
	270
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	7
	50000
	0
	0
	0
	0
	2240
	162
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	7
	12
	100
	0
	0
	0
	0
	10889
	270
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	8
	37
	100
	0
	0
	0
	0
	850
	270
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	2
	5
	10000
	0
	0
	0
	0
	2590
	270
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	2
	6
	10000
	0
	0
	0
	0
	2579
	270
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	100
	13.03
	1500
	0
	20
	337
	0
	0
	0
	0
	0
	23892
	162
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	2
	7
	10000
	0
	0
	0
	0
	2662
	162
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	2
	5
	10000
	0
	0
	0
	0
	2649
	162
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	4
	50000
	0
	0
	0
	0
	2160
	216
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	6
	50000
	0
	0
	0
	0
	2151
	216
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	6
	50000
	0
	0
	0
	0
	2141
	216
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	2
	5
	100
	0
	0
	0
	0
	5201
	162
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	2
	5
	100
	0
	0
	0
	0
	26500
	270
	YES


	Non-QOS goodput =  18.25 Mbps

	Non-QOS offered = 200.00 Mbps

	Non-QOS percentage delivered =   9.12 %

	QOS goodput =  52.50 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.96 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   70.75 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.50 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.50 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  20.94 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  27.89 %


5.2.7 Scenario 1 – EDCA 2x2 – 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	5
	22
	0.1
	0
	0
	0
	0
	36801
	270
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	23.99
	1500
	200
	5
	21
	0.1
	0
	0
	0
	0
	45800
	243
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	7
	34
	0.5
	0
	0
	0
	0
	7601
	270
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	25
	53
	0
	0
	0
	0
	0
	9460
	270
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	6
	50000
	0
	0
	0
	0
	2260
	270
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	6
	50000
	0
	0
	0
	0
	2251
	270
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	6
	50000
	0
	0
	0
	0
	2240
	162
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	7
	11
	100
	0
	0
	0
	0
	10889
	270
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	7
	49
	100
	0
	0
	0
	0
	850
	270
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	2
	6
	10000
	0
	0
	0
	0
	2590
	270
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	2
	5
	10000
	0
	0
	0
	0
	2579
	270
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	100
	13.29
	1500
	0
	19
	352
	0
	0
	0
	0
	0
	24348
	162
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	2
	8
	10000
	0
	0
	0
	0
	2662
	162
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	2
	6
	10000
	0
	0
	0
	0
	2649
	162
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	5
	50000
	0
	0
	0
	0
	2160
	216
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	5
	50000
	0
	0
	0
	0
	2151
	216
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	2
	6
	50000
	0
	0
	0
	0
	2141
	216
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	2
	6
	100
	0
	0
	0
	0
	5201
	162
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	1
	5
	100
	0
	0
	0
	0
	26500
	270
	YES


	Non-QOS goodput =  14.29 Mbps

	Non-QOS offered = 101.00 Mbps

	Non-QOS percentage delivered =  14.15 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.98 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   66.80 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  20.94 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  26.87 %


5.2.8 Scenario 1+ – EDCA 2x2 – 20MHz
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	6
	31
	0.1
	0
	0
	0
	0
	36801
	135
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	23.99
	1500
	200
	6
	31
	0.1
	0
	0
	0
	0
	45800
	121.5
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	8
	43
	0.5
	0
	0
	0
	0
	7601
	135
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	100
	1.87
	300
	0
	38
	100
	0
	0
	0
	0
	0
	17775
	135
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	8
	50000
	0
	0
	0
	0
	2260
	135
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2251
	135
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	8
	50000
	0
	0
	0
	0
	2240
	81
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	7
	12
	100
	0
	0
	0
	0
	10889
	135
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	8
	25
	100
	0
	0
	0
	0
	850
	135
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	10
	10000
	0
	0
	0
	0
	2590
	135
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	9
	10000
	0
	0
	0
	0
	2579
	135
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	100
	4.32
	1500
	0
	68
	247
	0
	0
	0
	0
	0
	7926
	108
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	4
	11
	10000
	0
	0
	0
	0
	2662
	108
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	3
	9
	10000
	0
	0
	0
	0
	2649
	108
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	2160
	108
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	2151
	108
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	12
	50000
	0
	0
	0
	0
	2141
	108
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	3
	8
	100
	0
	0
	0
	0
	5201
	81
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	3
	8
	100
	0
	0
	0
	0
	26500
	135
	YES


	Non-QOS goodput =   6.19 Mbps

	Non-QOS offered = 200.00 Mbps

	Non-QOS percentage delivered =   3.10 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.98 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   58.71 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  41.59 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  46.11 %


5.2.9 Scenario 1 – EDCA 2x2 – 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	HDTV
	5
	cbr_udp
	19.2
	19.2
	1500
	200
	6
	32
	0.1
	0
	0
	0
	0
	36801
	135
	YES

	1
	0
	3
	HDTV
	5
	cbr_udp
	24
	23.99
	1500
	200
	6
	31
	0.1
	0
	0
	0
	0
	45800
	121.5
	YES

	2
	0
	4
	SDTV
	5
	cbr_udp
	4
	4
	1500
	200
	8
	34
	0.5
	0
	0
	0
	0
	7601
	135
	YES

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	48
	131
	0
	0
	0
	0
	0
	9460
	135
	na

	4
	0
	7
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	2260
	135
	YES

	5
	0
	8
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	2251
	135
	YES

	6
	0
	9
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	2240
	81
	YES

	7
	0
	10
	Internet_video
	4
	udp
	2
	2
	512
	200
	7
	13
	100
	0
	0
	0
	0
	10889
	135
	YES

	8
	0
	11
	MP3_Audio
	4
	udp
	0.13
	0.13
	418
	200
	8
	21
	100
	0
	0
	0
	0
	850
	135
	YES

	9
	1
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	8
	10000
	0
	0
	0
	0
	2590
	135
	YES

	10
	3
	0
	VoD_control_channel
	7
	cbr_udp
	0.06
	0.06
	64
	100
	3
	11
	10000
	0
	0
	0
	0
	2579
	135
	YES

	11
	4
	10
	Local_file_transfer
	0
	cbr_tcp
	30
	4.39
	1500
	0
	73
	295
	0
	0
	0
	0
	0
	8040
	108
	na

	12
	5
	6
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	4
	9
	10000
	0
	0
	0
	0
	2662
	108
	YES

	13
	6
	5
	Video_phone
	7
	cbr_udp
	0.5
	0.5
	512
	100
	3
	12
	10000
	0
	0
	0
	0
	2649
	108
	YES

	14
	7
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2160
	108
	YES

	15
	8
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	2151
	108
	YES

	16
	9
	0
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	11
	50000
	0
	0
	0
	0
	2141
	108
	YES

	17
	10
	0
	Console_to_Internet
	7
	cbr_udp
	1
	1
	512
	50
	3
	8
	100
	0
	0
	0
	0
	5201
	81
	YES

	18
	11
	10
	Controller_to_Consol
	6
	cbr_udp
	0.5
	0.5
	50
	16
	3
	9
	100
	0
	0
	0
	0
	26500
	135
	YES


	Non-QOS goodput =   5.39 Mbps

	Non-QOS offered =  31.00 Mbps

	Non-QOS percentage delivered =  17.37 %

	QOS goodput =  52.52 Mbps

	QOS offered =  52.52 Mbps

	QOS percentage delivered =  99.98 %

	QOS percentage of flows meeting QOS goals  17/ 17 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   57.90 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   52.52 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   52.52 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  41.59 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  45.66 %


5.2.10 Scenario 4+ – HCCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	30
	2.82
	300
	0
	6
	47
	0
	0
	0
	0
	0
	15403
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	30
	2.76
	300
	0
	12
	24
	0
	0
	0
	0
	0
	14941
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	30
	2.66
	300
	0
	11
	50
	0
	0
	0
	0
	0
	14279
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	30
	2.61
	300
	0
	13
	22
	0
	0
	0
	0
	0
	13919
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	30
	2.54
	300
	0
	15
	24
	0
	0
	0
	0
	0
	13419
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	2.6
	300
	0
	11
	25
	0
	0
	0
	0
	0
	13649
	270
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	24
	27
	100
	0
	0
	0
	0
	3028
	270
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	24
	28
	100
	0
	0
	0
	0
	3003
	216
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	23
	27
	100
	0
	0
	0
	0
	5957
	216
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	24
	27
	100
	0
	0
	0
	0
	5909
	270
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	11.66
	1500
	0
	11
	26
	0
	0
	0
	0
	0
	11758
	270
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	11.37
	1500
	0
	11
	91
	0
	0
	0
	0
	0
	11374
	270
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	11.07
	1500
	0
	14
	26
	0
	0
	0
	0
	0
	10974
	270
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	10.66
	1500
	0
	14
	23
	0
	0
	0
	0
	0
	10482
	270
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	9.96
	1500
	0
	14
	22
	0
	0
	0
	0
	0
	9708
	270
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	9.69
	1500
	0
	14
	94
	0
	0
	0
	0
	0
	9355
	270
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	10.34
	1500
	0
	14
	27
	0
	0
	0
	0
	0
	9895
	270
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	9.97
	1500
	0
	14
	95
	0
	0
	0
	0
	0
	9463
	270
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	9.95
	1500
	0
	14
	32
	0
	0
	0
	0
	0
	9363
	270
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	9.36
	1500
	0
	14
	33
	0
	0
	0
	0
	0
	8729
	270
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1101
	270
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	55
	50000
	4583
	0
	5
	0
	1091
	270
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1080
	270
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1070
	270
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1060
	270
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1050
	270
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	29
	54
	0
	0
	0
	0
	0
	5202
	270
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	29
	33
	0
	0
	0
	0
	0
	5151
	270
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	29
	85
	0
	0
	0
	0
	0
	5102
	270
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	30
	6.76
	1000
	0
	28
	29
	0
	0
	0
	0
	0
	8605
	270
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	30
	9.93
	1500
	0
	28
	43
	0
	0
	0
	0
	0
	8347
	270
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	29
	33
	0
	0
	0
	0
	0
	4951
	270
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	25
	43
	100
	0
	0
	0
	0
	2393
	270
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	25
	28
	100
	0
	0
	0
	0
	2369
	162
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	10.55
	1500
	0
	18
	23
	0
	0
	0
	0
	0
	8519
	270
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	10.48
	1500
	0
	19
	28
	0
	0
	0
	0
	0
	8379
	270
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	9.42
	1500
	0
	30
	31
	0
	0
	0
	0
	0
	7443
	270
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	9.38
	1500
	0
	27
	30
	0
	0
	0
	0
	0
	7335
	270
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	920
	270
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	54
	50000
	8791.2
	0
	8
	0
	910
	270
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	901
	270
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	39
	50000
	1122.3
	0
	1
	0
	891
	270
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	881
	270
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	870
	270
	YES


	Non-QOS goodput = 177.53 Mbps

	Non-QOS offered = 641.02 Mbps

	Non-QOS percentage delivered =  27.70 %

	QOS goodput =   9.14 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.89 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  186.68 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.14 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.14 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   3.81 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  70.22 %


5.2.11 Scenario 4 – HCCA 2x2 40MHz
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	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	1
	1
	300
	0
	14
	22
	0
	0
	0
	0
	0
	9585
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	1
	1
	300
	0
	14
	53
	0
	0
	0
	0
	0
	9543
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	1
	1
	300
	0
	14
	50
	0
	0
	0
	0
	0
	9501
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	14
	53
	0
	0
	0
	0
	0
	9460
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	1
	1
	300
	0
	13
	70
	0
	0
	0
	0
	0
	9418
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	2.52
	300
	0
	14
	103
	0
	0
	0
	0
	0
	23699
	270
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	23
	26
	100
	0
	0
	0
	0
	5469
	270
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	23
	26
	100
	0
	0
	0
	0
	5445
	216
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	23
	65
	100
	0
	0
	0
	0
	10840
	216
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	23
	67
	100
	0
	0
	0
	0
	10792
	270
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	11.08
	1500
	0
	12
	86
	0
	0
	0
	0
	0
	20397
	270
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	10.96
	1500
	0
	12
	88
	0
	0
	0
	0
	0
	20099
	270
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	10.6
	1500
	0
	14
	88
	0
	0
	0
	0
	0
	19345
	270
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	10.28
	1500
	0
	14
	88
	0
	0
	0
	0
	0
	18669
	270
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	10.23
	1500
	0
	14
	266
	0
	0
	0
	0
	0
	18503
	270
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	10.4
	1500
	0
	14
	88
	0
	0
	0
	0
	0
	18715
	270
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	10.42
	1500
	0
	14
	91
	0
	0
	0
	0
	0
	18665
	270
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	9.97
	1500
	0
	14
	90
	0
	0
	0
	0
	0
	17779
	270
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	10.06
	1500
	0
	14
	262
	0
	0
	0
	0
	0
	17849
	270
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	10.05
	1500
	0
	14
	91
	0
	0
	0
	0
	0
	17757
	270
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2101
	270
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2091
	270
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2081
	270
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2070
	270
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2060
	270
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	2050
	270
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	27
	31
	0
	0
	0
	0
	0
	10202
	270
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	27
	32
	0
	0
	0
	0
	0
	10151
	270
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	27
	32
	0
	0
	0
	0
	0
	10102
	270
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	5
	5
	1000
	0
	25
	86
	0
	0
	0
	0
	0
	12564
	270
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	10
	9.94
	1500
	0
	27
	83
	0
	0
	0
	0
	0
	16631
	270
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	28
	32
	0
	0
	0
	0
	0
	9952
	270
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	24
	27
	100
	0
	0
	0
	0
	4834
	270
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	23
	27
	100
	0
	0
	0
	0
	4810
	162
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	11.02
	1500
	0
	17
	98
	0
	0
	0
	0
	0
	18087
	270
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	11.08
	1500
	0
	18
	99
	0
	0
	0
	0
	0
	18091
	270
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	9.72
	1500
	0
	25
	119
	0
	0
	0
	0
	0
	15792
	270
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	9.74
	1500
	0
	23
	119
	0
	0
	0
	0
	0
	15752
	270
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1921
	270
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	10
	12
	50000
	0
	0
	0
	0
	1910
	270
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	1901
	270
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	1891
	270
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	1881
	270
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	11
	12
	50000
	0
	0
	0
	0
	1870
	270
	YES


	Non-QOS goodput = 169.08 Mbps

	Non-QOS offered = 451.02 Mbps

	Non-QOS percentage delivered =  37.49 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.95 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  178.23 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   3.82 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  67.11 %


5.2.12 Scenario 4+ – HCCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	30
	1.86
	300
	0
	17
	31
	0
	0
	0
	0
	0
	10115
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	30
	1.79
	300
	0
	17
	33
	0
	0
	0
	0
	0
	9701
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	30
	1.73
	300
	0
	19
	34
	0
	0
	0
	0
	0
	9281
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	30
	1.39
	300
	0
	11
	34
	0
	0
	0
	0
	0
	7371
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	30
	1.01
	300
	0
	10
	31
	0
	0
	0
	0
	0
	5287
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	1.58
	300
	0
	22
	34
	0
	0
	0
	0
	0
	8287
	135
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	38
	44
	100
	0
	0
	0
	0
	3028
	135
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	38
	44
	100
	0
	0
	0
	0
	3003
	108
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	38
	44
	100
	0
	0
	0
	0
	5957
	108
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	38
	44
	100
	0
	0
	0
	0
	5909
	135
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	6.81
	1500
	0
	26
	27
	0
	0
	0
	0
	0
	6861
	135
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	6.71
	1500
	0
	26
	27
	0
	0
	0
	0
	0
	6709
	135
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	6.6
	1500
	0
	27
	27
	0
	0
	0
	0
	0
	6543
	135
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	6.37
	1500
	0
	27
	28
	0
	0
	0
	0
	0
	6259
	135
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	6.18
	1500
	0
	27
	53
	0
	0
	0
	0
	0
	6025
	135
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	5.65
	1500
	0
	32
	91
	0
	0
	0
	0
	0
	5465
	135
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	5.58
	1500
	0
	32
	39
	0
	0
	0
	0
	0
	5348
	135
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	5.5
	1500
	0
	32
	43
	0
	0
	0
	0
	0
	5222
	135
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	5.45
	1500
	0
	32
	33
	0
	0
	0
	0
	0
	5132
	135
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	5.62
	1500
	0
	33
	33
	0
	0
	0
	0
	0
	5248
	135
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1101
	135
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1091
	135
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1080
	135
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1070
	135
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1060
	135
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1050
	135
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	35
	52
	0
	0
	0
	0
	0
	5202
	135
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	35
	52
	0
	0
	0
	0
	0
	5151
	135
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	35
	51
	0
	0
	0
	0
	0
	5102
	135
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	30
	2.82
	1000
	0
	73
	76
	0
	0
	0
	0
	0
	3595
	135
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	30
	2.11
	1500
	0
	115
	116
	0
	0
	0
	0
	0
	1773
	135
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.25
	64
	0
	36
	45
	0
	0
	0
	0
	0
	4951
	135
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	41
	47
	100
	0
	0
	0
	0
	2393
	135
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	40
	46
	100
	0
	0
	0
	0
	2369
	81
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	5.26
	1500
	0
	32
	49
	0
	0
	0
	0
	0
	4237
	135
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	5.81
	1500
	0
	34
	43
	0
	0
	0
	0
	0
	4633
	135
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	5.91
	1500
	0
	27
	28
	0
	0
	0
	0
	0
	4673
	135
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	5.87
	1500
	0
	28
	39
	0
	0
	0
	0
	0
	4593
	135
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	920
	135
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	910
	135
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	901
	135
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	891
	135
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	881
	135
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	870
	135
	YES


	Non-QOS goodput =  98.62 Mbps

	Non-QOS offered = 641.02 Mbps

	Non-QOS percentage delivered =  15.38 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.98 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  107.77 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   7.68 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  81.97 %


5.2.13 Scenario 4 – HCCA 2x2 20MHz
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	1
	1
	300
	0
	26
	111
	0
	0
	0
	0
	0
	9585
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	1
	1
	300
	0
	27
	33
	0
	0
	0
	0
	0
	9543
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	1
	1
	300
	0
	28
	34
	0
	0
	0
	0
	0
	9501
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	1
	0.82
	300
	0
	31
	34
	0
	0
	0
	0
	0
	7818
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	1
	0.6
	300
	0
	32
	34
	0
	0
	0
	0
	0
	5675
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	1.49
	300
	0
	31
	43
	0
	0
	0
	0
	0
	14050
	135
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	38
	44
	100
	0
	0
	0
	0
	5469
	135
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	38
	44
	100
	0
	0
	0
	0
	5445
	108
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	39
	99
	100
	0
	0
	0
	0
	10840
	108
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	40
	108
	100
	0
	0
	0
	0
	10792
	135
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	6.38
	1500
	0
	26
	121
	0
	0
	0
	0
	0
	11742
	135
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	6.26
	1500
	0
	27
	125
	0
	0
	0
	0
	0
	11472
	135
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	6.2
	1500
	0
	27
	127
	0
	0
	0
	0
	0
	11307
	135
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	6.1
	1500
	0
	27
	124
	0
	0
	0
	0
	0
	11072
	135
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	5.76
	1500
	0
	32
	127
	0
	0
	0
	0
	0
	10405
	135
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	5.5
	1500
	0
	32
	129
	0
	0
	0
	0
	0
	9894
	135
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	5.54
	1500
	0
	32
	136
	0
	0
	0
	0
	0
	9927
	135
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	5.41
	1500
	0
	32
	130
	0
	0
	0
	0
	0
	9657
	135
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	5.28
	1500
	0
	33
	138
	0
	0
	0
	0
	0
	9371
	135
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	5.52
	1500
	0
	33
	135
	0
	0
	0
	0
	0
	9740
	135
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	2101
	135
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	2091
	135
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	2081
	135
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	2070
	135
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	2060
	135
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	2050
	135
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	34
	51
	0
	0
	0
	0
	0
	10202
	135
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	34
	51
	0
	0
	0
	0
	0
	10151
	135
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	34
	51
	0
	0
	0
	0
	0
	10102
	135
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	5
	2.63
	1000
	0
	74
	149
	0
	0
	0
	0
	0
	6643
	135
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	10
	2.69
	1500
	0
	113
	199
	0
	0
	0
	0
	0
	4499
	135
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.25
	64
	0
	36
	49
	0
	0
	0
	0
	0
	9871
	135
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	40
	46
	100
	0
	0
	0
	0
	4834
	135
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	40
	46
	100
	0
	0
	0
	0
	4810
	81
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	5.89
	1500
	0
	32
	144
	0
	0
	0
	0
	0
	9669
	135
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	5.94
	1500
	0
	34
	124
	0
	0
	0
	0
	0
	9689
	135
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	5.74
	1500
	0
	26
	140
	0
	0
	0
	0
	0
	9326
	135
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	5.91
	1500
	0
	28
	138
	0
	0
	0
	0
	0
	9550
	135
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1921
	135
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1910
	135
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	17
	50000
	0
	0
	0
	0
	1901
	135
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	1891
	135
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	1881
	135
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	15
	17
	50000
	0
	0
	0
	0
	1870
	135
	YES


	Non-QOS goodput =  93.68 Mbps

	Non-QOS offered = 451.02 Mbps

	Non-QOS percentage delivered =  20.77 %

	QOS goodput =   9.14 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.92 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  102.83 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.14 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.14 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   7.68 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  78.29 %


5.2.14 Scenario 4+ – EDCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	30
	2.23
	300
	0
	16
	37
	0
	0
	0
	0
	0
	21451
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	30
	2.19
	300
	0
	16
	148
	0
	0
	0
	0
	0
	20947
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	30
	1.96
	300
	0
	16
	73
	0
	0
	0
	0
	0
	18745
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	30
	1.92
	300
	0
	16
	67
	0
	0
	0
	0
	0
	18241
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	30
	1.83
	300
	0
	17
	96
	0
	0
	0
	0
	0
	17286
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	1.84
	300
	0
	16
	88
	0
	0
	0
	0
	0
	17313
	270
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	9
	19
	100
	0
	0
	0
	0
	5469
	270
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	9
	19
	100
	0
	0
	0
	0
	5445
	216
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	8
	20
	100
	0
	0
	0
	0
	10840
	216
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	8
	33
	100
	0
	0
	0
	0
	10792
	270
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	6.96
	1500
	0
	21
	211
	0
	0
	0
	0
	0
	12814
	270
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	7
	1500
	0
	20
	134
	0
	0
	0
	0
	0
	12831
	270
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	6.91
	1500
	0
	20
	149
	0
	0
	0
	0
	0
	12587
	270
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	6.55
	1500
	0
	20
	111
	0
	0
	0
	0
	0
	11892
	270
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	6.51
	1500
	0
	21
	160
	0
	0
	0
	0
	0
	11772
	270
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	6.5
	1500
	0
	23
	187
	0
	0
	0
	0
	0
	11620
	270
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	6.52
	1500
	0
	21
	240
	0
	0
	0
	0
	0
	11679
	270
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	6.25
	1500
	0
	22
	144
	0
	0
	0
	0
	0
	11038
	270
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	6.69
	1500
	0
	21
	118
	0
	0
	0
	0
	0
	11866
	270
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	6.31
	1500
	0
	22
	236
	0
	0
	0
	0
	0
	11143
	270
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2101
	270
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2091
	270
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2081
	270
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2070
	270
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2060
	270
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2050
	270
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	83
	153
	0
	0
	0
	0
	0
	10202
	270
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	78
	178
	0
	0
	0
	0
	0
	10151
	270
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.25
	64
	0
	88
	187
	0
	0
	0
	0
	0
	10102
	270
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	30
	4.65
	1000
	0
	84
	262
	0
	0
	0
	0
	0
	11733
	270
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	30
	6.98
	1500
	0
	87
	222
	0
	0
	0
	0
	0
	11690
	270
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	87
	165
	0
	0
	0
	0
	0
	9952
	270
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	9
	21
	100
	0
	0
	0
	0
	4834
	270
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	9
	23
	100
	0
	0
	0
	0
	4810
	162
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	6.85
	1500
	0
	86
	179
	0
	0
	0
	0
	0
	11242
	270
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	7.05
	1500
	0
	77
	194
	0
	0
	0
	0
	0
	11515
	270
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	6.71
	1500
	0
	83
	193
	0
	0
	0
	0
	0
	10890
	270
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	6.61
	1500
	0
	86
	282
	0
	467.6
	0
	0
	5
	10692
	270
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	13
	50000
	0
	0
	0
	0
	1921
	270
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	11
	50000
	0
	0
	0
	0
	1910
	270
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1901
	270
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	12
	50000
	0
	0
	0
	0
	1891
	270
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	11
	50000
	0
	0
	0
	0
	1881
	270
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1870
	270
	YES


	Non-QOS goodput = 118.03 Mbps

	Non-QOS offered = 641.02 Mbps

	Non-QOS percentage delivered =  18.41 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered = 100.00 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  127.19 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   3.82 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  48.13 %


5.2.15 Scenario 4 – EDCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	1
	1
	300
	0
	20
	116
	0
	0
	0
	0
	0
	9600
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	1
	1
	300
	0
	19
	37
	0
	0
	0
	0
	0
	9581
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	1
	1
	300
	0
	19
	139
	0
	0
	0
	0
	0
	9520
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	1
	1
	300
	0
	20
	48
	0
	0
	0
	0
	0
	9479
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	1
	1
	300
	0
	19
	93
	0
	0
	0
	0
	0
	9418
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	2.13
	300
	0
	17
	76
	0
	0
	0
	0
	0
	20059
	270
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	8
	15
	100
	0
	0
	0
	0
	5469
	270
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	8
	16
	100
	0
	0
	0
	0
	5445
	216
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	8
	26
	100
	0
	0
	0
	0
	10840
	216
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	8
	49
	100
	0
	0
	0
	0
	10792
	270
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	7.5
	1500
	0
	19
	83
	0
	0
	0
	0
	0
	13810
	270
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	6.84
	1500
	0
	22
	179
	0
	0
	0
	0
	0
	12542
	270
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	7.01
	1500
	0
	21
	149
	0
	0
	0
	0
	0
	12797
	270
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	7.17
	1500
	0
	20
	147
	0
	0
	0
	0
	0
	12811
	270
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	6.74
	1500
	0
	20
	287
	0
	0
	0
	0
	0
	12186
	270
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	6.74
	1500
	0
	21
	182
	0
	0
	0
	0
	0
	12131
	270
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	6.56
	1500
	0
	21
	165
	0
	0
	0
	0
	0
	11757
	270
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	6.32
	1500
	0
	21
	153
	0
	0
	0
	0
	0
	11271
	270
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	6.43
	1500
	0
	21
	131
	0
	0
	0
	0
	0
	11384
	270
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	6.6
	1500
	0
	22
	218
	0
	0
	0
	0
	0
	11650
	270
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2101
	270
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2091
	270
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	2081
	270
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	9
	50000
	0
	0
	0
	0
	2070
	270
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	9
	50000
	0
	0
	0
	0
	2060
	270
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	3
	9
	50000
	0
	0
	0
	0
	2050
	270
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	81
	351
	0
	587.5
	0
	0
	6
	10213
	270
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	93
	228
	0
	0
	0
	0
	0
	10170
	270
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	77
	216
	0
	0
	0
	0
	0
	10102
	270
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	5
	4.73
	1000
	0
	79
	227
	0
	0
	0
	0
	0
	11947
	270
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	10
	6.85
	1500
	0
	81
	197
	0
	0
	0
	0
	0
	11463
	270
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.26
	64
	0
	79
	158
	0
	0
	0
	0
	0
	9952
	270
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	10
	88
	100
	413.7
	0
	0
	2
	4834
	270
	NO

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	9
	21
	100
	0
	0
	0
	0
	4810
	162
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	7.27
	1500
	0
	79
	276
	0
	0
	0
	0
	0
	11935
	270
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	6.85
	1500
	0
	78
	226
	0
	0
	0
	0
	0
	11172
	270
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	6.96
	1500
	0
	78
	240
	0
	0
	0
	0
	0
	11314
	270
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	6.49
	1500
	0
	83
	197
	0
	0
	0
	0
	0
	10492
	270
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1921
	270
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	12
	50000
	0
	0
	0
	0
	1910
	270
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1901
	270
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1891
	270
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	12
	50000
	0
	0
	0
	0
	1881
	270
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1870
	270
	YES


	Non-QOS goodput = 115.23 Mbps

	Non-QOS offered = 451.02 Mbps

	Non-QOS percentage delivered =  25.55 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered = 100.00 %

	QOS percentage of flows meeting QOS goals  17/ 18 =  94.44 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  124.38 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    8.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   3.82 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  47.10 %


5.2.16 Scenario 4+ – EDCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	30
	1.49
	300
	0
	29
	81
	0
	0
	0
	0
	0
	14299
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	30
	1.34
	300
	0
	29
	57
	0
	0
	0
	0
	0
	12831
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	30
	1.18
	300
	0
	30
	86
	0
	0
	0
	0
	0
	11233
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	30
	1.22
	300
	0
	31
	81
	0
	0
	0
	0
	0
	11484
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	30
	1.04
	300
	0
	32
	115
	0
	0
	0
	0
	0
	9771
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	1.06
	300
	0
	33
	138
	0
	0
	0
	0
	0
	9975
	135
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	10
	20
	100
	0
	0
	0
	0
	5469
	135
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	10
	21
	100
	0
	0
	0
	0
	5445
	108
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	10
	35
	100
	0
	0
	0
	0
	10840
	108
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	10
	29
	100
	0
	0
	0
	0
	10792
	135
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	3.77
	1500
	0
	37
	165
	0
	0
	0
	0
	0
	6936
	135
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	3.74
	1500
	0
	35
	94
	0
	0
	0
	0
	0
	6850
	135
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	3.92
	1500
	0
	38
	139
	0
	0
	0
	0
	0
	7144
	135
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	3.62
	1500
	0
	42
	252
	0
	0
	0
	0
	0
	6567
	135
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	3.77
	1500
	0
	37
	190
	0
	0
	0
	0
	0
	6809
	135
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	3.42
	1500
	0
	39
	256
	0
	0
	0
	0
	0
	6146
	135
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	3.8
	1500
	0
	37
	86
	0
	0
	0
	0
	0
	6807
	135
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	3.76
	1500
	0
	37
	137
	0
	0
	0
	0
	0
	6705
	135
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	3.51
	1500
	0
	38
	274
	0
	0
	0
	0
	0
	6225
	135
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	3.8
	1500
	0
	39
	184
	0
	0
	0
	0
	0
	6719
	135
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2101
	135
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2091
	135
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2081
	135
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2070
	135
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2060
	135
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	16
	50000
	0
	0
	0
	0
	2050
	135
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.18
	64
	0
	147
	306
	0
	0
	0
	0
	0
	7212
	135
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.18
	64
	0
	115
	324
	0
	0
	0
	0
	0
	7212
	135
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.16
	64
	0
	150
	337
	0
	0
	0
	0
	0
	6304
	135
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	30
	2.76
	1000
	0
	116
	384
	0
	289.6
	0
	0
	2
	6905
	135
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	30
	3.74
	1500
	0
	141
	264
	0
	800.5
	0
	0
	5
	6246
	135
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.17
	64
	0
	133
	248
	0
	0
	0
	0
	0
	6754
	135
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	12
	26
	100
	0
	0
	0
	0
	4834
	135
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	12
	28
	100
	0
	0
	0
	0
	4810
	81
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	3.87
	1500
	0
	130
	288
	0
	0
	0
	0
	0
	6348
	135
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	3.51
	1500
	0
	136
	386
	0
	0
	0
	0
	0
	5738
	135
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	3.78
	1500
	0
	144
	295
	0
	0
	0
	0
	0
	6126
	135
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	3.81
	1500
	0
	140
	236
	0
	0
	0
	0
	0
	6157
	135
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	16
	50000
	0
	0
	0
	0
	1921
	135
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	11
	50000
	0
	0
	0
	0
	1910
	135
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	12
	50000
	0
	0
	0
	0
	1901
	135
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	1891
	135
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1881
	135
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1870
	135
	YES


	Non-QOS goodput =  66.59 Mbps

	Non-QOS offered = 641.02 Mbps

	Non-QOS percentage delivered =  10.39 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   75.74 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   7.69 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  58.18 %


5.2.17 Scenario 4 – EDCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	1
	0.75
	300
	0
	35
	100
	0
	0
	0
	0
	0
	7209
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	1
	0.75
	300
	0
	35
	56
	0
	0
	0
	0
	0
	7171
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	1
	0.83
	300
	0
	33
	55
	0
	0
	0
	0
	0
	7924
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	1
	0.82
	300
	0
	34
	59
	0
	0
	0
	0
	0
	7769
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	1
	0.81
	300
	0
	34
	51
	0
	0
	0
	0
	0
	7662
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	10
	1.32
	300
	0
	31
	66
	0
	0
	0
	0
	0
	12366
	135
	na

	6
	0
	7
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	10
	26
	100
	0
	0
	0
	0
	5469
	135
	YES

	7
	0
	8
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	10
	24
	100
	0
	0
	0
	0
	5445
	108
	YES

	8
	0
	9
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	10
	35
	100
	0
	0
	0
	0
	10840
	108
	YES

	9
	0
	10
	Internet_Streaming_V
	4
	udp
	2
	2
	512
	200
	10
	27
	100
	0
	0
	0
	0
	10792
	135
	YES

	10
	0
	11
	Local_file_transfer
	0
	cbr_tcp
	30
	3.93
	1500
	0
	37
	270
	0
	0
	0
	0
	0
	7237
	135
	na

	11
	0
	12
	Local_file_transfer
	0
	tcp
	30
	4.25
	1500
	0
	37
	190
	0
	0
	0
	0
	0
	7781
	135
	na

	12
	0
	13
	Local_file_transfer
	0
	tcp
	30
	3.77
	1500
	0
	41
	195
	0
	0
	0
	0
	0
	6869
	135
	na

	13
	0
	14
	Local_file_transfer
	0
	tcp
	30
	4.37
	1500
	0
	38
	162
	0
	0
	0
	0
	0
	7939
	135
	na

	14
	0
	15
	Local_file_transfer
	0
	tcp
	30
	4.38
	1500
	0
	36
	60
	0
	0
	0
	0
	0
	7924
	135
	na

	15
	0
	16
	Local_file_transfer
	0
	tcp
	30
	3.66
	1500
	0
	40
	138
	0
	0
	0
	0
	0
	6587
	135
	na

	16
	0
	17
	Local_file_transfer
	0
	tcp
	30
	3.57
	1500
	0
	40
	277
	0
	0
	0
	0
	0
	6388
	135
	na

	17
	0
	18
	Local_file_transfer
	0
	tcp
	30
	3.55
	1500
	0
	38
	164
	0
	0
	0
	0
	0
	6323
	135
	na

	18
	0
	19
	Local_file_transfer
	0
	tcp
	30
	3.43
	1500
	0
	37
	97
	0
	0
	0
	0
	0
	6084
	135
	na

	19
	0
	20
	Local_file_transfer
	0
	tcp
	30
	3.51
	1500
	0
	41
	165
	0
	0
	0
	0
	0
	6188
	135
	na

	20
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2101
	135
	YES

	21
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2091
	135
	YES

	22
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2081
	135
	YES

	23
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2070
	135
	YES

	24
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2060
	135
	YES

	25
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	2050
	135
	YES

	26
	1
	0
	Web_click
	0
	tcp
	0.26
	0.16
	64
	0
	141
	403
	0
	0
	0
	0
	0
	6598
	135
	na

	27
	2
	0
	Web_click
	0
	tcp
	0.26
	0.16
	64
	0
	154
	776
	0
	1110.4
	0
	0
	7
	6304
	135
	na

	28
	3
	0
	Web_click
	0
	tcp
	0.26
	0.17
	64
	0
	125
	252
	0
	0
	0
	0
	0
	6793
	135
	na

	29
	4
	0
	Internet_File_Upload
	0
	tcp
	5
	2.58
	1000
	0
	133
	340
	0
	0
	0
	0
	0
	6502
	135
	na

	30
	5
	0
	Email_Upload
	0
	tcp
	10
	3.92
	1500
	0
	133
	251
	0
	0
	0
	0
	0
	6558
	135
	na

	31
	6
	0
	Web_click
	0
	tcp
	0.26
	0.17
	64
	0
	125
	369
	0
	0
	0
	0
	0
	6420
	135
	na

	32
	7
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	12
	30
	100
	0
	0
	0
	0
	4834
	135
	YES

	33
	8
	0
	Video_conferencing
	5
	cbr_udp
	1
	1
	512
	100
	12
	25
	100
	0
	0
	0
	0
	4810
	81
	YES

	34
	21
	0
	Local_file_transfer_
	0
	tcp
	30
	3.7
	1500
	0
	150
	467
	0
	0
	0
	0
	0
	6067
	135
	na

	35
	22
	0
	Local_file_transfer_
	0
	tcp
	30
	3.74
	1500
	0
	136
	291
	0
	0
	0
	0
	0
	6099
	135
	na

	36
	23
	0
	Local_file_transfer_
	0
	tcp
	30
	4.03
	1500
	0
	128
	379
	0
	0
	0
	0
	0
	6546
	135
	na

	37
	24
	0
	Local_file_transfer_
	0
	tcp
	30
	3.15
	1500
	0
	159
	326
	0
	0
	0
	0
	0
	5095
	135
	na

	38
	25
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	20
	50000
	0
	0
	0
	0
	1921
	135
	YES

	39
	26
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	13
	50000
	0
	0
	0
	0
	1910
	135
	YES

	40
	27
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1901
	135
	YES

	41
	28
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1891
	135
	YES

	42
	29
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	16
	50000
	0
	0
	0
	0
	1881
	135
	YES

	43
	30
	0
	VoIP_phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	18
	50000
	0
	0
	0
	0
	1870
	135
	YES


	Non-QOS goodput =  65.47 Mbps

	Non-QOS offered = 451.02 Mbps

	Non-QOS percentage delivered =  14.52 %

	QOS goodput =   9.15 Mbps

	QOS offered =   9.15 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  18/ 18 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   74.62 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:    9.15 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:    9.15 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =   7.69 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  57.35 %


5.2.18 Scenario 6+ – HCCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	32
	4.88
	300
	0
	7
	246
	0
	0
	0
	0
	0
	36827
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	32
	6.34
	300
	0
	6
	67
	0
	0
	0
	0
	0
	47533
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	32
	6.41
	300
	0
	7
	55
	0
	0
	0
	0
	0
	47793
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	32
	6.29
	300
	0
	7
	45
	0
	0
	0
	0
	0
	46643
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	32
	5.78
	300
	0
	7
	108
	0
	0
	0
	0
	0
	42643
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	32
	6.18
	300
	0
	7
	49
	0
	0
	0
	0
	0
	45353
	270
	na

	6
	0
	7
	Internet_file
	0
	tcp
	32
	6.23
	300
	0
	7
	45
	0
	0
	0
	0
	0
	45423
	270
	na

	7
	0
	8
	Internet_file
	0
	tcp
	32
	6.21
	300
	0
	7
	49
	0
	0
	0
	0
	0
	45013
	270
	na

	8
	0
	9
	Internet_file
	0
	tcp
	32
	6.12
	300
	0
	7
	45
	0
	0
	0
	0
	0
	44055
	270
	na

	9
	0
	10
	Internet_file
	0
	tcp
	32
	6.22
	300
	0
	7
	68
	0
	0
	0
	0
	0
	44583
	270
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	17
	100
	0
	0
	0
	0
	8301
	216
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	17
	100
	0
	0
	0
	0
	8252
	216
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	17
	100
	0
	0
	0
	0
	8204
	216
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	48
	100
	0
	0
	0
	0
	8155
	270
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	10
	39
	100
	0
	0
	0
	0
	32422
	270
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	10
	39
	100
	0
	0
	0
	0
	32227
	270
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	10
	39
	100
	0
	0
	0
	0
	32032
	270
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	15
	47
	0.5
	0
	0
	0
	0
	6792
	270
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	16
	58
	0.5
	0
	0
	0
	0
	6750
	270
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	16
	50000
	0
	0
	0
	0
	1611
	216
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	11
	50000
	0
	0
	0
	0
	1601
	270
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1590
	270
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	16
	50000
	0
	0
	0
	0
	1580
	270
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1570
	270
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	17
	50000
	0
	0
	0
	0
	1560
	270
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	16
	50000
	0
	0
	0
	0
	1551
	270
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	12
	50000
	0
	0
	0
	0
	1541
	270
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	12
	50000
	0
	0
	0
	0
	1531
	270
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	10
	50000
	0
	0
	0
	0
	1521
	216
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	13
	50000
	0
	0
	0
	0
	1510
	216
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	25
	50000
	0
	0
	0
	0
	1500
	270
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	12
	50000
	0
	0
	0
	0
	1490
	270
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	13
	50000
	0
	0
	0
	0
	1481
	216
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	12
	50000
	0
	0
	0
	0
	1471
	270
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	35
	50000
	684.5
	0
	1
	0
	1461
	270
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1450
	270
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1441
	270
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1431
	270
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	9
	50000
	0
	0
	0
	0
	1420
	270
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1411
	270
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1400
	270
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1390
	270
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	9
	50000
	0
	0
	0
	0
	1380
	270
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1371
	270
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1360
	162
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	44
	50000
	1480.4
	0
	2
	0
	1351
	270
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1341
	270
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	8
	50000
	0
	0
	0
	0
	1331
	216
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	9
	50000
	0
	0
	0
	0
	1321
	270
	YES


	Non-QOS goodput =  60.67 Mbps

	Non-QOS offered = 320.00 Mbps

	Non-QOS percentage delivered =  18.96 %

	QOS goodput =  44.85 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.94 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:  105.52 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.85 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.85 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  17.26 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  39.93 %


5.2.19 Scenario 6 – HCCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	2
	2
	300
	0
	14
	215
	0
	0
	0
	0
	0
	15020
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	73
	0
	0
	0
	0
	0
	14918
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	58
	0
	0
	0
	0
	0
	14835
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	50
	0
	0
	0
	0
	0
	14751
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	53
	0
	0
	0
	0
	0
	14687
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	50
	0
	0
	0
	0
	0
	14585
	270
	na

	6
	0
	7
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	51
	0
	0
	0
	0
	0
	14502
	270
	na

	7
	0
	8
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	60
	0
	0
	0
	0
	0
	14418
	270
	na

	8
	0
	9
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	52
	0
	0
	0
	0
	0
	14335
	270
	na

	9
	0
	10
	Internet_file
	0
	tcp
	2
	2
	300
	0
	13
	32
	0
	0
	0
	0
	0
	14252
	270
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	13
	15
	100
	0
	0
	0
	0
	8301
	216
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	13
	15
	100
	0
	0
	0
	0
	8252
	216
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	13
	15
	100
	0
	0
	0
	0
	8204
	216
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	13
	37
	100
	0
	0
	0
	0
	8155
	270
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	8
	32
	100
	0
	0
	0
	0
	32422
	270
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	8
	33
	100
	0
	0
	0
	0
	32227
	270
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	8
	33
	100
	0
	0
	0
	0
	32032
	270
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	14
	54
	0.5
	0
	0
	0
	0
	6792
	270
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	13
	50
	0.5
	0
	0
	0
	0
	6750
	270
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	27
	50000
	0
	0
	0
	0
	1611
	216
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1601
	270
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	10
	50000
	0
	0
	0
	0
	1590
	270
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1580
	270
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	1570
	270
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1560
	270
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1551
	270
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1541
	270
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1531
	270
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1521
	216
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1510
	216
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1500
	270
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1490
	270
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1481
	216
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1471
	270
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1461
	270
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1450
	270
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	7
	50000
	0
	0
	0
	0
	1441
	270
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1431
	270
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1420
	270
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1411
	270
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1400
	270
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1390
	270
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1380
	270
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	6
	50000
	0
	0
	0
	0
	1371
	270
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	6
	50000
	0
	0
	0
	0
	1360
	162
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	6
	50000
	0
	0
	0
	0
	1351
	270
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	6
	50000
	0
	0
	0
	0
	1341
	270
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1331
	216
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	6
	50000
	0
	0
	0
	0
	1321
	270
	YES


	Non-QOS goodput =  20.00 Mbps

	Non-QOS offered =  20.00 Mbps

	Non-QOS percentage delivered = 100.00 %

	QOS goodput =  44.86 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.96 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   64.86 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.86 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.86 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  17.27 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  24.77 %


5.2.20 Scenario 6+ – HCCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	32
	3.57
	300
	0
	12
	55
	0
	0
	0
	0
	0
	26943
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	32
	3.59
	300
	0
	12
	55
	0
	0
	0
	0
	0
	26923
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	32
	3.54
	300
	0
	12
	56
	0
	0
	0
	0
	0
	26393
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	32
	3.43
	300
	0
	12
	68
	0
	0
	0
	0
	0
	25443
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	32
	3.41
	300
	0
	13
	82
	0
	0
	0
	0
	0
	25123
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	32
	3.36
	300
	0
	13
	86
	0
	0
	0
	0
	0
	24613
	135
	na

	6
	0
	7
	Internet_file
	0
	tcp
	32
	3.39
	300
	0
	13
	58
	0
	0
	0
	0
	0
	24703
	135
	na

	7
	0
	8
	Internet_file
	0
	tcp
	32
	3.36
	300
	0
	13
	57
	0
	0
	0
	0
	0
	24343
	135
	na

	8
	0
	9
	Internet_file
	0
	tcp
	32
	3.33
	300
	0
	14
	73
	0
	0
	0
	0
	0
	23963
	135
	na

	9
	0
	10
	Internet_file
	0
	tcp
	32
	3.31
	300
	0
	14
	57
	0
	0
	0
	0
	0
	23703
	135
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	18
	62
	100
	0
	0
	0
	0
	8301
	108
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	18
	53
	100
	0
	0
	0
	0
	8252
	108
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	18
	60
	100
	0
	0
	0
	0
	8204
	108
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	18
	53
	100
	0
	0
	0
	0
	8155
	135
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	13
	46
	100
	0
	0
	0
	0
	32422
	135
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	13
	50
	100
	0
	0
	0
	0
	32227
	135
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	7.99
	512
	200
	13
	51
	100
	0
	0
	0
	0
	32032
	135
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	18
	70
	0.5
	0
	0
	0
	0
	6792
	135
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	18
	71
	0.5
	0
	0
	0
	0
	6750
	135
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	15
	50000
	0
	0
	0
	0
	1611
	108
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	21
	50000
	0
	0
	0
	0
	1601
	135
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	19
	50000
	0
	0
	0
	0
	1590
	135
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	19
	50000
	0
	0
	0
	0
	1580
	135
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	20
	50000
	0
	0
	0
	0
	1570
	135
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	20
	50000
	0
	0
	0
	0
	1560
	135
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	21
	50000
	0
	0
	0
	0
	1551
	135
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	15
	50000
	0
	0
	0
	0
	1541
	135
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	15
	50000
	0
	0
	0
	0
	1531
	135
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	15
	50000
	0
	0
	0
	0
	1521
	108
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	15
	50000
	0
	0
	0
	0
	1510
	108
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	19
	50000
	0
	0
	0
	0
	1500
	135
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	19
	50000
	0
	0
	0
	0
	1490
	135
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	15
	50000
	0
	0
	0
	0
	1481
	108
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	13
	20
	50000
	0
	0
	0
	0
	1471
	135
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1461
	135
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1450
	135
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1441
	135
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1431
	135
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1420
	135
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1411
	135
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	15
	50000
	0
	0
	0
	0
	1400
	135
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	15
	50000
	0
	0
	0
	0
	1390
	135
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	15
	50000
	0
	0
	0
	0
	1380
	135
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1371
	135
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1360
	81
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1351
	135
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1341
	135
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1331
	108
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	14
	16
	50000
	0
	0
	0
	0
	1321
	135
	YES


	Non-QOS goodput =  34.28 Mbps

	Non-QOS offered = 320.00 Mbps

	Non-QOS percentage delivered =  10.71 %

	QOS goodput =  44.86 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.95 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   79.13 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.86 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.86 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  34.51 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  60.39 %


5.2.21 Scenario 6 – HCCA 2x2 20MHz
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	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	59
	0
	0
	0
	0
	0
	15001
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	44
	0
	0
	0
	0
	0
	14918
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	64
	0
	0
	0
	0
	0
	14835
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	48
	0
	0
	0
	0
	0
	14751
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	2
	2
	300
	0
	16
	65
	0
	0
	0
	0
	0
	14668
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	61
	0
	0
	0
	0
	0
	14585
	135
	na

	6
	0
	7
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	25
	0
	0
	0
	0
	0
	14502
	135
	na

	7
	0
	8
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	54
	0
	0
	0
	0
	0
	14418
	135
	na

	8
	0
	9
	Internet_file
	0
	tcp
	2
	2
	300
	0
	15
	43
	0
	0
	0
	0
	0
	14335
	135
	na

	9
	0
	10
	Internet_file
	0
	tcp
	2
	2
	300
	0
	16
	38
	0
	0
	0
	0
	0
	14252
	135
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	51
	100
	0
	0
	0
	0
	8301
	135
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	56
	100
	0
	0
	0
	0
	8252
	135
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	52
	100
	0
	0
	0
	0
	8204
	135
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	15
	17
	100
	0
	0
	0
	0
	8155
	135
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	10
	35
	100
	0
	0
	0
	0
	32422
	135
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	10
	40
	100
	0
	0
	0
	0
	32227
	135
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	10
	40
	100
	0
	0
	0
	0
	32032
	135
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	15
	58
	0.5
	0
	0
	0
	0
	6792
	135
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	15
	56
	0.5
	0
	0
	0
	0
	6750
	135
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	11
	50000
	0
	0
	0
	0
	1611
	135
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	13
	50000
	0
	0
	0
	0
	1601
	135
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1590
	135
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	12
	50000
	0
	0
	0
	0
	1580
	135
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	12
	50000
	0
	0
	0
	0
	1570
	135
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	10
	50000
	0
	0
	0
	0
	1560
	135
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1551
	135
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1541
	135
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	10
	50000
	0
	0
	0
	0
	1531
	135
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	13
	50000
	0
	0
	0
	0
	1521
	135
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	10
	50000
	0
	0
	0
	0
	1510
	135
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	11
	50000
	0
	0
	0
	0
	1500
	135
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	10
	50000
	0
	0
	0
	0
	1490
	135
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	10
	50000
	0
	0
	0
	0
	1481
	135
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	12
	50000
	0
	0
	0
	0
	1471
	135
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	45
	50000
	1368.9
	0
	2
	0
	1461
	135
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1450
	135
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1441
	135
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	10
	50000
	0
	0
	0
	0
	1431
	135
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	10
	50000
	0
	0
	0
	0
	1420
	135
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1411
	135
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1400
	135
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1390
	135
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1380
	135
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	10
	50000
	0
	0
	0
	0
	1371
	135
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	10
	50000
	0
	0
	0
	0
	1360
	135
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	10
	50000
	0
	0
	0
	0
	1351
	135
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1341
	135
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1331
	135
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	9
	11
	50000
	0
	0
	0
	0
	1321
	135
	YES


	Non-QOS goodput =  19.99 Mbps

	Non-QOS offered =  20.00 Mbps

	Non-QOS percentage delivered =  99.95 %

	QOS goodput =  44.86 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.96 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   64.85 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.86 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.86 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  34.52 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  49.64 %


5.2.22 Scenario 6+ – EDCA 2x2 40MHz

	-
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	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	32
	2.73
	300
	0
	16
	312
	0
	0
	0
	0
	0
	20619
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	32
	2.58
	300
	0
	15
	85
	0
	0
	0
	0
	0
	19367
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	32
	2.66
	300
	0
	13
	40
	0
	0
	0
	0
	0
	19823
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	32
	2.56
	300
	0
	14
	37
	0
	0
	0
	0
	0
	19007
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	32
	2.31
	300
	0
	16
	98
	0
	0
	0
	0
	0
	17011
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	32
	2.57
	300
	0
	15
	151
	0
	0
	0
	0
	0
	18855
	270
	na

	6
	0
	7
	Internet_file
	0
	tcp
	32
	2.52
	300
	0
	14
	132
	0
	0
	0
	0
	0
	18375
	270
	na

	7
	0
	8
	Internet_file
	0
	tcp
	32
	2.28
	300
	0
	16
	149
	0
	0
	0
	0
	0
	16531
	270
	na

	8
	0
	9
	Internet_file
	0
	tcp
	32
	2.51
	300
	0
	15
	80
	0
	0
	0
	0
	0
	18123
	270
	na

	9
	0
	10
	Internet_file
	0
	tcp
	32
	2.26
	300
	0
	14
	30
	0
	0
	0
	0
	0
	16225
	270
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	11
	100
	0
	0
	0
	0
	8301
	216
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	6
	11
	100
	0
	0
	0
	0
	8252
	216
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	6
	10
	100
	0
	0
	0
	0
	8204
	216
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	51
	100
	0
	0
	0
	0
	8155
	270
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	35
	100
	0
	0
	0
	0
	32422
	270
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	38
	100
	0
	0
	0
	0
	32227
	270
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	52
	100
	0
	0
	0
	0
	32032
	270
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	38
	0.5
	0
	0
	0
	0
	6792
	270
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	57
	0.5
	0
	0
	0
	0
	6750
	270
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1611
	216
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1601
	270
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1590
	270
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1580
	270
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1570
	270
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1560
	270
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1551
	270
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1541
	270
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1531
	270
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1521
	216
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1510
	216
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1500
	270
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1490
	270
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1481
	216
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1471
	270
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1461
	270
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1450
	270
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1441
	270
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1431
	270
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	14
	50000
	0
	0
	0
	0
	1420
	270
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1411
	270
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1400
	270
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1390
	270
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1380
	270
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	15
	50000
	0
	0
	0
	0
	1371
	270
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1360
	162
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1351
	270
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1341
	270
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	13
	50000
	0
	0
	0
	0
	1331
	216
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1321
	270
	YES


	Non-QOS goodput =  25.00 Mbps

	Non-QOS offered = 320.00 Mbps

	Non-QOS percentage delivered =   7.81 %

	QOS goodput =  44.87 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   69.87 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.87 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.87 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  17.27 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  26.64 %


5.2.23 Scenario 6 – EDCA 2x2 40MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	2
	1.87
	300
	0
	18
	183
	0
	0
	0
	0
	0
	14067
	270
	na

	1
	0
	2
	Internet_file
	0
	tcp
	2
	1.94
	300
	0
	16
	59
	0
	0
	0
	0
	0
	14567
	270
	na

	2
	0
	3
	Internet_file
	0
	tcp
	2
	1.92
	300
	0
	16
	30
	0
	0
	0
	0
	0
	14335
	270
	na

	3
	0
	4
	Internet_file
	0
	tcp
	2
	1.97
	300
	0
	16
	126
	0
	0
	0
	0
	0
	14611
	270
	na

	4
	0
	5
	Internet_file
	0
	tcp
	2
	1.88
	300
	0
	17
	241
	0
	0
	0
	0
	0
	13873
	270
	na

	5
	0
	6
	Internet_file
	0
	tcp
	2
	1.98
	300
	0
	16
	59
	0
	0
	0
	0
	0
	14555
	270
	na

	6
	0
	7
	Internet_file
	0
	tcp
	2
	1.96
	300
	0
	16
	92
	0
	0
	0
	0
	0
	14283
	270
	na

	7
	0
	8
	Internet_file
	0
	tcp
	2
	1.95
	300
	0
	16
	30
	0
	0
	0
	0
	0
	14155
	270
	na

	8
	0
	9
	Internet_file
	0
	tcp
	2
	1.98
	300
	0
	16
	40
	0
	0
	0
	0
	0
	14283
	270
	na

	9
	0
	10
	Internet_file
	0
	tcp
	2
	1.93
	300
	0
	16
	32
	0
	0
	0
	0
	0
	13859
	270
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	6
	11
	100
	0
	0
	0
	0
	8301
	216
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	6
	10
	100
	0
	0
	0
	0
	8252
	216
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	11
	100
	0
	0
	0
	0
	8204
	216
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	35
	100
	0
	0
	0
	0
	8155
	270
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	36
	100
	0
	0
	0
	0
	32422
	270
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	38
	100
	0
	0
	0
	0
	32227
	270
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	5
	32
	100
	0
	0
	0
	0
	32032
	270
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	27
	0.5
	0
	0
	0
	0
	6792
	270
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	38
	0.5
	0
	0
	0
	0
	6750
	270
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1611
	216
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	8
	50000
	0
	0
	0
	0
	1601
	270
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1590
	270
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1580
	270
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1570
	270
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1560
	270
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1551
	270
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	10
	50000
	0
	0
	0
	0
	1541
	270
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	11
	50000
	0
	0
	0
	0
	1531
	270
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1521
	216
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1510
	216
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1500
	270
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1490
	270
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	7
	50000
	0
	0
	0
	0
	1481
	216
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	4
	9
	50000
	0
	0
	0
	0
	1471
	270
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	10
	50000
	0
	0
	0
	0
	1461
	270
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	8
	50000
	0
	0
	0
	0
	1450
	270
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	12
	50000
	0
	0
	0
	0
	1441
	270
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1431
	270
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1420
	270
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1411
	270
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	11
	50000
	0
	0
	0
	0
	1400
	270
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1390
	270
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1380
	270
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	8
	50000
	0
	0
	0
	0
	1371
	270
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	8
	50000
	0
	0
	0
	0
	1360
	162
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1351
	270
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	9
	50000
	0
	0
	0
	0
	1341
	270
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	8
	50000
	0
	0
	0
	0
	1331
	216
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	10
	50000
	0
	0
	0
	0
	1321
	270
	YES


	Non-QOS goodput =  19.40 Mbps

	Non-QOS offered =  20.00 Mbps

	Non-QOS percentage delivered =  96.99 %

	QOS goodput =  44.87 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   64.27 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.87 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.87 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  17.27 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  24.55 %


5.2.24 Scenario 6+ – EDCA 2x2 20MHz

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	32
	1.66
	300
	0
	28
	231
	0
	0
	0
	0
	0
	12527
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	32
	1.47
	300
	0
	29
	130
	0
	0
	0
	0
	0
	10968
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	32
	1.32
	300
	0
	31
	115
	0
	0
	0
	0
	0
	9838
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	32
	1.22
	300
	0
	30
	51
	0
	0
	0
	0
	0
	9051
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	32
	0.83
	300
	0
	31
	84
	0
	0
	0
	0
	0
	6152
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	32
	1.08
	300
	0
	30
	72
	0
	0
	0
	0
	0
	7917
	135
	na

	6
	0
	7
	Internet_file
	0
	tcp
	32
	0.98
	300
	0
	30
	56
	0
	0
	0
	0
	0
	7144
	135
	na

	7
	0
	8
	Internet_file
	0
	tcp
	32
	0.93
	300
	0
	33
	156
	0
	0
	0
	0
	0
	6712
	135
	na

	8
	0
	9
	Internet_file
	0
	tcp
	32
	1.04
	300
	0
	30
	58
	0
	0
	0
	0
	0
	7512
	135
	na

	9
	0
	10
	Internet_file
	0
	tcp
	32
	1.13
	300
	0
	31
	72
	0
	0
	0
	0
	0
	8125
	135
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	37
	100
	0
	0
	0
	0
	8301
	108
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	38
	100
	0
	0
	0
	0
	8252
	108
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	37
	100
	0
	0
	0
	0
	8204
	108
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	42
	100
	0
	0
	0
	0
	8155
	135
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	43
	100
	0
	0
	0
	0
	32422
	135
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	41
	100
	0
	0
	0
	0
	32227
	135
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	39
	100
	0
	0
	0
	0
	32032
	135
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	47
	0.5
	0
	0
	0
	0
	6792
	135
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	37
	0.5
	0
	0
	0
	0
	6750
	135
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	10
	50000
	0
	0
	0
	0
	1611
	108
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1601
	135
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	5
	10
	50000
	0
	0
	0
	0
	1590
	135
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1580
	135
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1570
	135
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1560
	135
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1551
	135
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1541
	135
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1531
	135
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1521
	108
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1510
	108
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1500
	135
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1490
	135
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1481
	108
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	10
	50000
	0
	0
	0
	0
	1471
	135
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	17
	50000
	0
	0
	0
	0
	1461
	135
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1450
	135
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1441
	135
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1431
	135
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	20
	50000
	0
	0
	0
	0
	1420
	135
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	21
	50000
	0
	0
	0
	0
	1411
	135
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1400
	135
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1390
	135
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	17
	50000
	0
	0
	0
	0
	1380
	135
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	7
	19
	50000
	0
	0
	0
	0
	1371
	135
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	17
	50000
	0
	0
	0
	0
	1360
	81
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1351
	135
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	17
	50000
	0
	0
	0
	0
	1341
	135
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1331
	108
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	14
	50000
	0
	0
	0
	0
	1321
	135
	YES


	Non-QOS goodput =  11.67 Mbps

	Non-QOS offered = 320.00 Mbps

	Non-QOS percentage delivered =   3.65 %

	QOS goodput =  44.88 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   56.54 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.88 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.88 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  34.53 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  43.36 %


5.2.25 Scenario 6 – EDCA 2x2 20MHz
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	-
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	MAX
	MEAS
	Q
	LAT
	MAC
	fwd
	-
	-

	-
	src
	dst
	-
	-
	L4
	offd
	dlvd
	MSDU
	MAX
	MEAS
	MEAS
	PLR
	PLR
	drop
	drop
	drop
	flow
	-
	QOS

	Flow
	node
	node
	label
	UP
	prot
	BW
	BW
	SIZE
	DLY
	DLY95
	DLY100
	ppm
	ppm
	pkts
	pkts
	pkts
	pkts
	rate
	met

	0
	0
	1
	Internet_file
	0
	tcp
	2
	1
	300
	0
	32
	291
	0
	0
	0
	0
	0
	7556
	135
	na

	1
	0
	2
	Internet_file
	0
	tcp
	2
	0.96
	300
	0
	32
	311
	0
	0
	0
	0
	0
	7220
	135
	na

	2
	0
	3
	Internet_file
	0
	tcp
	2
	0.88
	300
	0
	31
	71
	0
	0
	0
	0
	0
	6568
	135
	na

	3
	0
	4
	Internet_file
	0
	tcp
	2
	0.99
	300
	0
	30
	71
	0
	0
	0
	0
	0
	7361
	135
	na

	4
	0
	5
	Internet_file
	0
	tcp
	2
	0.91
	300
	0
	31
	299
	0
	0
	0
	0
	0
	6684
	135
	na

	5
	0
	6
	Internet_file
	0
	tcp
	2
	0.94
	300
	0
	31
	83
	0
	0
	0
	0
	0
	6863
	135
	na

	6
	0
	7
	Internet_file
	0
	tcp
	2
	0.9
	300
	0
	30
	176
	0
	0
	0
	0
	0
	6552
	135
	na

	7
	0
	8
	Internet_file
	0
	tcp
	2
	0.83
	300
	0
	30
	152
	0
	0
	0
	0
	0
	6036
	135
	na

	8
	0
	9
	Internet_file
	0
	tcp
	2
	0.96
	300
	0
	31
	237
	0
	0
	0
	0
	0
	6909
	135
	na

	9
	0
	10
	Internet_file
	0
	tcp
	2
	0.84
	300
	0
	31
	79
	0
	0
	0
	0
	0
	6010
	135
	na

	10
	0
	11
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	39
	100
	0
	0
	0
	0
	8301
	108
	YES

	11
	0
	12
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	37
	100
	0
	0
	0
	0
	8252
	108
	YES

	12
	0
	13
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	14
	100
	0
	0
	0
	0
	8204
	108
	YES

	13
	0
	14
	Mid-Q_Streaming_A/V
	5
	udp
	2
	2
	512
	200
	7
	61
	100
	0
	0
	0
	0
	8155
	135
	YES

	14
	0
	15
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	35
	100
	0
	0
	0
	0
	32422
	135
	YES

	15
	0
	16
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	43
	100
	0
	0
	0
	0
	32227
	135
	YES

	16
	0
	17
	High-Q_Streaming_A/V
	5
	udp
	8
	8
	512
	200
	6
	38
	100
	0
	0
	0
	0
	32032
	135
	YES

	17
	0
	18
	SDTV
	5
	udp
	5
	5
	1500
	200
	7
	37
	0.5
	0
	0
	0
	0
	6792
	135
	YES

	18
	0
	19
	SDTV
	5
	udp
	5
	5
	1500
	200
	8
	44
	0.5
	0
	0
	0
	0
	6750
	135
	YES

	19
	0
	20
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1611
	108
	YES

	20
	0
	21
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1601
	135
	YES

	21
	0
	22
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1590
	135
	YES

	22
	0
	23
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1580
	135
	YES

	23
	0
	24
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1570
	135
	YES

	24
	0
	25
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1560
	135
	YES

	25
	0
	26
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1551
	135
	YES

	26
	0
	27
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1541
	135
	YES

	27
	0
	28
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1531
	135
	YES

	28
	0
	29
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1521
	108
	YES

	29
	0
	30
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1510
	108
	YES

	30
	0
	31
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1500
	135
	YES

	31
	0
	32
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	14
	50000
	0
	0
	0
	0
	1490
	135
	YES

	32
	0
	33
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1481
	108
	YES

	33
	0
	34
	VoIP
	7
	cbr_udp
	0.1
	0.1
	120
	30
	6
	13
	50000
	0
	0
	0
	0
	1471
	135
	YES

	34
	20
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	19
	50000
	0
	0
	0
	0
	1461
	135
	YES

	35
	21
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	17
	50000
	0
	0
	0
	0
	1450
	135
	YES

	36
	22
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	19
	50000
	0
	0
	0
	0
	1441
	135
	YES

	37
	23
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1431
	135
	YES

	38
	24
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	17
	50000
	0
	0
	0
	0
	1420
	135
	YES

	39
	25
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1411
	135
	YES

	40
	26
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1400
	135
	YES

	41
	27
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1390
	135
	YES

	42
	28
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	15
	50000
	0
	0
	0
	0
	1380
	135
	YES

	43
	29
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	19
	50000
	0
	0
	0
	0
	1371
	135
	YES

	44
	30
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	16
	50000
	0
	0
	0
	0
	1360
	81
	YES

	45
	31
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1351
	135
	YES

	46
	32
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	18
	50000
	0
	0
	0
	0
	1341
	135
	YES

	47
	33
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	19
	50000
	0
	0
	0
	0
	1331
	108
	YES

	48
	34
	0
	VoIP_Phone
	7
	cbr_udp
	0.1
	0.1
	120
	30
	8
	19
	50000
	0
	0
	0
	0
	1321
	135
	YES


	Non-QOS goodput =   9.21 Mbps

	Non-QOS offered =  20.00 Mbps

	Non-QOS percentage delivered =  46.05 %

	QOS goodput =  44.87 Mbps

	QOS offered =  44.88 Mbps

	QOS percentage delivered =  99.99 %

	QOS percentage of flows meeting QOS goals  39/ 39 = 100.00 %

	METRIC 1 - Total goodput all flows Qos + non-Qos:   54.08 Mbps

	METRIC 2 - Aggregate goodput rate all QOS flows:   44.87 Mbps

	METRIC 3 - QOS goodput for flows meeting QOS goals:   44.87 Mbps

	MAC Efficiency = goodput for all QOS flows / average phy rate =  34.53 %

	MAC Efficiency prime = goodput for all flows meeting QOS objectives (incl non-QOS)/ average phy rate =  41.50 %


5.3 CC27 and CC28 Throughput vs. Range Curves

The results for the point to point throughput test (Simulation Scenario 16) are plotted below for TGn channel models B and D, 2.4 and 5.5 GHz, and 20 and 40 MHz channels.  The PHY part of the simulations were computed using the PHY model described in Section 4.3.2.  In each case, the receiver was configured with the same number of antennas as the transmitter. An MMSE type receiver was employed.  Transmitter power was +17 dBm in all cases.  Degradation due to nonlinear amplifier characteristics was assumed to be negligible. Receiver noise figure was 10 dB.  The simulation assumed perfect synchronization and channel estimation as specified in CC27 and CC28.

This simulation was run using burst transmission and block acknowledgement. The relevant MAC parameters are given in the table below.

Table 1 – MAC Parameters for Throughput vs Range Simulations

	Parameter
	Value

	SIFS
	16 us

	SLOT
	9 us

	CWMIN
	15 

	CWMAX
	1023

	DIFS
	34 us

	Preamble
	16 us (2 antrenna modes) or 24 us (3 and 4 antenna modes)

	phy header
	4 us


[image: image15.emf]MAC Throughput vs Range 2.4GHz Channel B

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200

Range (m)

MAC Throughput

 Mbps

R_4or2_20


Figure 8 - Model B, 2.4 GHz, 20 MHz Channel Results

[image: image16.emf]MAC Throughput vs Range 2.4GHz Channel D
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Figure 9 - Model D, 2.4 GHz, 20 MHz Channel Results
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Figure 10 – Model B, 5.5 GHz, 20 MHz and 40 MHz Channel Results
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Figure 11 – Model D, 5.5 GHz, 20 MHz and 40 MHz Channel Results

	CC 42
	Preambles
	See text section 5.4 below.


5.4 CC42 - Preambles

The preambles are defined in section 20.3.3 of the draft text. The preambles include short training symbols and long training symbols similar to the IEEE 802.11a standard. For the 20 MHz modes, the short training symbols used are identical to the 802.11a short training symbol, except that in the case of multiple transmitters, a cyclic delay shift is used to minimize the cross correlation between the transmitted signals. Figures 1 and 2 show the correlation functions of the short training symbols used for the 20 and 40 MHz modes, respectively. It can be seen that for cyclic delays of 150 ns or more, the correlation sidelobes are down by about 15 dB or more. Our proposal uses cyclic delays that are multiples of 200 ns, which ensures cross-correlations between different transmit signals that are more than 15 dB down. The mean and standard deviations of the correlation sidelobes are 0.11 (-19dB) and 0.087 (-21dB) for the 20 MHz mode, respectively. For the 40 MHz mode, these values are 0.055 (-25dB) and 0.051 (-26dB), respectively. The Peak-to-Average Power Ratios for the short and long training sequences are 2.2 dB and 3.6 dB for the 20 MHz mode and 1.8 dB and 5.5 dB for the 40 MHz mode, respectively.

The first part of the mixed-mode preambles defined in section 20.3.3 of the draft can be received by legacy devices as this first part is identical to the 802.11a preamble, except for the presence of a cyclic delay shift. The mixed-mode preambles ensure that legacy devices will receive a valid Signal Field such that they will defer for 802.11n transmissions. In applications where there are no legacy devices, or if any other protection mechanisms are used, the greenfield preambles defined in 20.3.3 can be used.
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Figure 12 - Cyclic auto-correlation function of the short training sequence used in all 20 MHz modes.
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Figure 13 - Cyclic auto-correlation function of the 40-MHz-mode Greenfield short training sequence.

	CC 46
	MAC Compatibility and Parameters
	The WWiSE proposal requires the use of the .11e Block Ack mechanism to achieve high throughput. While not strictly required to meet the minimum requirements of the PAR, it is required for throughput beyond the minimum requirements. The WWiSE proposal utilizes the Block Ack mechansim to enable the transmission of bursts of data frames without intervening ACK frames. These frames are acknowledged later using one or more Block Acknowledgment frames.

The referenced sections are: 
IEEE P802.11e/D9.0, Clauses: 7.2.1.7, 7.2.1.8, 7.4.4, 9.10, and 11.5
WWiSE Proposal (IEEE 802.11-04/886), Clause: 9.10


	CC 47
	MAC Extensions
	The extensions to the 802.11 MAC to provide HT operation are described in document 802.11-04/886.

	CC 51
	Data Rates
	Supported data rates for the proposal are given in Section 20.2.  The mandatory rates are 6.75, 10.125, 13.5, 20.25, 27, 40.5, 54, 60.75, 81, 108, 121.5 and 135 MBps.  The optional rates are 182.25, 202.5, 216, 243, 270, 324, 364.5, 405, 432, 486, and 540 Mbps.

	CC51.5
	Channelization
	The proposal has mandatory support for 20 MHz channelization and optional support for 40 MHz channelization.

	CC 52
	Spectral Mask
	The transmit spectral masks for the proposal are described below.


5.5 Spectral Mask

The spectral mask for the 20 MHz modes is given below.  It is identical to the 802.11a spectral mask.
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Figure 14 - 20 MHz TX Spectral Mask

The transmitted spectrum from each antenna shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, -20 dBr at 11 MHz frequency offset, -28 dBr at 20 MHz offset, -40 dBr

at 30 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask as shown in the figure above. The measurements shall be made using 100 KHz resolution-bandwidth and a 30 KHz video-bandwidth.

	Attenuation Point
	Frequency Offset

	0 dBr
	+/-9 MHz

	-20 dBr
	+/-11 MHz

	-28 dBr
	+/-20 MHz

	-40 dBr
	+/30 MHz


The spectral mask for the optional 40 MHz modes is given below.
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Figure 15 - 40 MHz TX Spectral Mask
The transmitted spectrum from each antenna shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 38 MHz, -20 dBr at 21 MHz frequency offset, -28 dBr at 30 MHz offset, -38 dBr

 at 50 MHz offset, and -40 dBr at 52 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask as shown in the figure above. The measurements shall be made using 100 KHz resolution-bandwidth and a 30 KHz video-bandwidth.

	Attenuation Point
	Frequency Offset

	0 dBr
	+/-19 MHz

	-20 dBr
	+/-21 MHz

	-28 dBr
	+/-30 MHz

	-38 dBr
	+/-50 MHz

	-40 dBr
	+/-52 MHz and beyond


	CC 58
	HT Spectral Efficiency
	For 100 Mbps throughput, a phy rate of 135 Mbps in a 20 MHz channel is employed.  The corresponding spectral efficiency is 6.75 bits per second per Hz.

	CC 59
	AWGN PER performance
	The PHY performance on AWGN channels are given below.


5.6 AWGN PHY Performance

PHY simulations were performed according to definition and disclosure sections of comparison criteria 59.  The results for the 6.75, 121.5, 135, 324, 486, and 540 Mbps per second are plotted below.
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Figure 16 - 6.75 Mbps PER on AWGN Channel
[image: image24.emf]16 16.5 17 17.5 18 18.5 19

10

-2

10

-1

10

0

SNR (dB)

PER

AWGN: 2x2 121.5 Mbps

BCC 64

LDPC (12 iterations)


Figure 17 - 121.5 Mbps PER on AWGN Channel
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Figure 18 - 121.5 Mbps PER on AWGN Channel
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Figure 19 - 135 Mbps PER on AWGN Channel
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Figure 20 - 135 Mbps PER on AWGN Channel
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Figure 21 - 324 Mbps PER on AWGN Channel
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Figure 22 - 324 Mbps PER on AWGN Channel
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Figure 23 - 486 Mbps PER on AWGN Channel
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Figure 24 - 540 Mbps PER on AWGN Channel
	CC 67
	PER performance in non AWGN channels
	The PHY performance on non AWGN channels is give in the plots  below.


5.7 Non-AWGN PHY Performance

PHY simulations were performed according to definition and disclosure sections of comparison criteria 67.  The mandatory binary convolutional coding was used. Better performance could be achieved with the optional LDPC code. Unless otherwise marked, these simulations include impairments 1 – 6 as noted in Section 6.  The results for the 6.75, 121.5, 135, 324, 486, and 540 Mbps per second are plotted below.
[image: image32.emf]0 0.5 1 1.5 2 2.5 3 3.5 4

10

-2

10

-1

10

0

SNR (dB)

PER

6.75 Mbps

B15m

D15m

E30m


Figure 25 - 6.75 Mbps PER on Non AWGN Channel
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Figure 26  - 121.5 Mbps PER on Non AWGN Channel
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Figure 27 - 135 Mbps PER on Non AWGN Channel
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Figure 28 - 324 Mbps PER on Non AWGN Channel
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Figure 29 - 486 Mbps PER on Non AWGN Channel
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Figure 30 - 540 Mbps PER on Non AWGN Channel
	CC 67.2
	Offset Compensation
	Channel E NLOS:

Rate

CFO / SFO

PER

SNR

6.75 Mbps

0 ppm

0.10

1.3 dB

+40

0.146

1.3

-40

0.132

1.3

121.5 Mbps

0 ppm

0.10

32.9 dB

+40 

0.25

32.9

-40 

0.26

32.9

135 Mbps

0 ppm

0.10

36.9 dB

+40 

0.23

36.9

-40 

0.23

36.9

324 Mbps

0 ppm

0.100

26.8 dB

+40 

0.32

26.8

-40 

0.32

26.8

486 Mbps

0 ppm

0.10

36.6 dB

+40 

0.371

36.6

-40 

0.40

36.6

540 Mbps

0 ppm

0.10

40.5 dB

+40 

0.403

40.5

-40 

0.452

40.5

Channel E LOS

Rate

CFO / SFO

PER

SNR

6.75 Mbps

0 ppm

0.0

50 dB

+40 

0.0

50

-40 

0.0

50

121.5 Mbps

0 ppm

0.003

50 dB

+40 

0.015

50

-40 

0.016

50

135 Mbps

0 ppm

0.006

50 dB

+40 

0.037

50

-40 

0.039

50

324 Mbps

0 ppm

0.0

50 dB

+40 

0.0

50

-40 

0.0

50

486 Mbps

0 ppm

0.001

50 dB

+40 

0.076

50

-40 

0.079

50

540 Mbps

0 ppm

0.010

50 dB

+40 

0.173

50

-40 

0.201

50

 



	CC 80
	Required Changes to 802.11 PHY
	PHY Changes are summarized in the section below.


5.8 PHY Changes

· 20.1 MIMO-OFDM (Multiple Input Multiple Output – Orthogonal Frequency Division Multiplexing) replaces OFDM.  Multiple antennas are employed to increase the data rate.

· 20.1.1 Optional expanded bandwidth to 40 MHz.

· 20.2 Higher data rates and additional configuration parameters in TXVECTOR and RXVECTOR.

· 20.3 New preamble to accommodate MIMO-OFDM in both mixed environments and 802.11n only environments.

· 20.3.4 New SIGNAL field with additional bits to cover the new data rates and modes.

· 20.3.5.6 New puncturing for rate 5/6 binary convolutional code. 

· 20.3.5.6 New interleaver to accommodate multiple antennas.

· 20.3.5.7 Optional high performance LDPC (Low Density Parity Check) coding.

· 20.3.5.9 New pilot tone configuration for phase and frequency tracking

· 20.3.4.7 Optional space time block coding to improve performance.

· 20.3.9.2 New TX spectrum mask defined for optional 40 MHz mode.

· 20.3.9.7 New TX modulation accuracy requirements.

6 Disclosure for Physical Layer Impairments

	Number
	Name
	Disclosure

	IM 1
	PA Non-linearity
	a) EIRP was +17 dBm.  Equal power was transmitted by all antennas in each configuration.  Each antenna was assumed to have a gain of 0 dB.

b) Except as noted we assumed each TX path had an amplifier with Psat = +25 dBm.  Total power was +17 dBm.  Thus the backoff is 11 dB for 2 TX antennas, 12.8 dB for 3 TX antennas, and 14 dB for 4 TX antennas

c) Psat = +25 dBm

	IM 2
	Carrier Frequency Offset
	-13.675 ppm as specified.

	IM 4
	Phase Noise
	As specified in the Comparison Criteria.

	IM 5
	Noise Figure
	A 10 dB noise figure was included in all MAC level simulations.  This IM is not relevant for the PHY simulation results, since these are plotted as a function of SNR.

	IM 6
	Antenna Configuration
	As specified in the Comparison Criteria.


7 Appendix – Additional PHY Simulation Results

7.1 Results provided by STMicroelectronics
7.1.1 Simulation parameters

	MIMO configurations
	2x2, 2x3
	
	
	
	

	Carrier Freq.
	5 GHz
	
	
	
	

	BW
	20 MHz
	
	
	
	

	Codes
	BCC, LDPCC
	
	
	
	

	Modes
	16QAM rate 1/2
	16QAM rate 3/4
	64QAM rate 2/3
	64QAM rate 3/4
	64QAM rate 5/6

	Packet size
	1000Byte
	
	
	
	

	Detector
	MMSE
	
	
	
	

	Detector soft outputs
	Max-log-MAP (i.e. reduced complexity log-MAP)

	Antenna separation
	0.5 wavelength
	
	
	
	

	PER/SNR
	Averaged over the whole simulation length (target: 100 independent packet errors down to 10-2 PER)

	IMs:1-6 
	All (except IM5, of no use here);
PA details provided in the last page.


Part A – LDPCC 12 iterations

CC67
PER performance in non AWGN channels
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Part B – 64-state BCC
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LDPCC vs. BCC
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 Note: IM1 (PA non-linearity)
* Simulation should be run at an oversampling rate of at least 4x.

- We use 5x

* Use RAPP power amplifier model as specified in document 00/294 with p = 3.

- done
* Calculate backoff as the output power backoff from full saturation: PA Backoff

= ​10 log10(Average TX Power/Psat).

- Average TX Power = 17dBm

 Psat = 25dBm

​10 log10(17dBm/25dBm) = PA Backoff = 8dB

- We use PA Backoff = 8dB
* Total TX power shall be limited to no more than 17 dBm.

- We use Ptot=17 dBm

*Disclose: (a) EIRP and how it was calculated, (b) PA Backoff, and (c) Psat per PA.

(a) EIRP and how it was calculated 

- to be filled

(b) PA Backoff:  

PA Backoff = 8dB
(c) Psat per PA:

- Psat = 25dBm

7.2 Results provided by Airgo Networks

7.2.1 CC 59 AWGN Simulation Results


[image: image56]
7.2.2 CC 67 Non-AWGN Results

7.2.2.1 Simulation Paramters

· 2x2 and 2x3 simulations

· 3/4 and 5/6 rate coding; 64-state BCC

· 64-QAM

· PHY rates: 121.5 Mbps and 135 Mbps

· MMSE detection

· 1000-byte packets

· PER averaged over 10000 channel realizations

· In the simulations with channel models B15, D15, and E30 (i.e., B NLOS, D NLOS, and E NLOS), all impairments required by the TGn CC document are included, with:

· PA backoff = 12dB

· Oversampling factor = 4
7.2.2.2 Channel Model B NLOS
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7.2.2.3 Channel Model D NLOS
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7.2.2.4 Channel Model E NLOS


[image: image59]
CC 67.2 Results 
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8 Additional MAC Simulation Results

8.1 MAC Simulations from STMicroelectronics

Ns-2 simulation preliminary results:

· PHY real channel model

· 802.11e:

· EDCA

· Cont TXOP

· Direct Link 

· HTP Burst Transmission and MSDU aggregation

· Scenario #1, #4, #6 (the last one still not available)
Simulations include:

· HTP Burst Transmission with RIFS/ZIFS and no A-PPDU (indicated as nBurst+ in the following)

· HTP Burst Transmission with A-PPDU, nBurst 
Two burst aggregation policies simulated :

· Single destination: each burst contains frames destined to the same RA

· Multiple destination: a burst may contain frames destined to different RA.
· The simulator is based on ns2

· PHY

· 802.11n real PHY channel model.

· 20MHz MIMO 2x2 64QAM 3/4 (121.5Mbits/s) / 40MHz MIMO 2x2 64QAM 3/4 (243Mbits/s) 

· Preamble: 16us

· MAC features

· EDCA

· Direct Link

· Continuation TxOP (no sharing)

· MSDU Aggregation (up to 8k, depends on AC)

· HT Burst

· Immediate ACK policy

· Single/multiple destination

· ZIFS/RIFS

· Traffic features

· For UDP used CBR source

· For TCP: TCP Sack

· Miscellaneous

· Each burst is protected by RTS/CTS

· If  the retry limit is reached for a RTS the first frame of 

           the protected burst is discarded 

8.1.1 Simulation Scenario 1 Single Destination Results
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8.1.2 Simulation Scenario 1 Multiple Destination Results
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8.1.3 Scenario 4 – Single Destination Results
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8.1.4 Scenario 4 – Multiple Destination Results
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8.1.5 Scenario 6 – Single Desitination Results
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8.1.6 Scenario 6 – Multiple Destination Results
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8.2 MAC Simulations from Texas Instruments

8.2.1 CC 18, 19, 20, and 24 for Simulation Scenario 1 using HCCA

8.2.1.1 Simulation Description

Usage Model Simulation Scenario 1 (UM SS1) is a residential usage model. It corresponds to Scenario 1 from the 802.11n Usage Model Scenarios document, IEEE 802.11-03/802. 
These results describe the performance of HCCA over Channel model B.  The PHY layer rate is either 202.5 Mb/s or 270 Mb/s, depending on simulation case.

The TID for all non-QoS flows is 8.  The TIDs for QoS flows are given in Table 2 TIDs per Application.  The poll generation algorithm in the HC is based upon each TIDs delay bound, meaning the lower the delay bound (i.e. higher TID), the higher the priority.  The average poll intervals for each flow is given in Table 3.  Within a TID, the actual MPDU selected is selected based upon the expiry time.

Table 2 TIDs per Application

	Application Description
	TID
	Delay Bound

	HDTV, SDTV, streaming video
	11
	200 msec

	Video Phone, VOD control
	12
	100 msec

	Video console + Internet entertainment
	13
	50 msec

	VOIP
	14
	30 msec

	Video Gaming / MP3 Controller
	15
	16 msec


Table 3. Poll Intervals per Flow

	Flow ID
	Traffic

Type
	Offered Load


	MSDU Size
	Poll Interval (ms)
	Poll Size (packets)

	STA1-AP-VoDctrl
	VoD ctrl
	60kbps
	64
	68.27
	8

	STA3-AP-VoDctrl
	
	
	
	
	

	STA4-STA10-FTP
	Local FTP
	30Mbps
	1500
	Poll when TXOP available
	3

	STA5-STA6-VPhone
	Video Phone
	0.5 Mbps

0.15 Mb/s
	512

100
	40.96
	5

	STA6-STA5-VPhone
	
	
	
	
	

	STA7-AP-VoIP
	VoIP
	
	
	
	

	STA8-AP-VoIP
	
	
	
	
	

	STA9-AP-VoIP
	
	
	
	
	

	STA10-AP_SvidoeCtrl
	Console
	1 Mbps
	512
	24.58
	6

	STA11-STA10-MP3ctrl
	Controller
	500 Kbps
	60
	8
	10

	AP-STA1-HDTV
	HDTV
	24Mbps
	1500
	All downstream flows are polled based on delay bound need and flexible interval
	All downstream flows have flexible poll duration

	AP-STA3-HDTV
	
	
	
	
	

	AP-STA4-SDTV
	SDTV
	4 Mbps
	1500
	
	

	AP-STA10-Svideo
	Streaming Video
	2 Mbps
	512
	
	

	AP-STA11-MP3
	MP3 Audio
	128 Kbps
	418
	
	

	AP-STA7-VoIP
	VoIP
	0.15 Mb/s
	100
	
	

	AP-STA8-VoIP
	
	
	
	
	

	AP-STA9-VoIP
	
	
	
	
	


There are two cases presented for CCs 18-20, and 24.  Case A is one where all of the STAs and the AP are using a PHY rate of 202.5 Mb/s.  Case B is one where all of the STAs and the AP are using a PHY rate of 270 Mb/s, except VOIP STAs (STAs 7-9) which are using a PHY rate of 202.5 Mb/s.  In both cases these PHY rates are achieved in 20 MHz.
8.2.1.2 Comparison Criteria 18

Table 4 Non-QoS Flow Goodput results, Case A

	Flow ID
	Per-flow offered load (Mbps)
	Per-flow Goodput

Observed
	Ratio of Goodput to Offered Load

	AP-STA4-FileXfer
	1
	0.0 Mbps
	0.0

	STA4-STA10-FTP
	8
	0.0 Mbps
	0.0

	Aggregate
	9
	0.0 Mbps
	0.0/9 = 0.0


Table 5 Non-QoS Flow Goodput results , Case B

	Flow ID
	Per-flow offered load (Mbps)
	Per-flow Goodput

Observed
	Ratio of Goodput to Offered Load

	AP-STA4-FileXfer
	1
	0.767 Mbps
	0.767

	STA4-STA10-FTP
	8
	0.503 Mbps
	0.0629

	Aggregate
	9
	1.27 Mbps
	1.27/9 = 0.1411


8.2.1.3 Comparison Criteria 19

Table 6. PLR and Delay Observed for Case A

	Flow ID
	PLR Target
	PLR observed
	Max target Delay (ms)
	Avg. actual packet delay (ms)
	% frames meet target

(1-PLR)

	AP-STA1-HDTV
	10^-7
	4.72%
	200
	197.87
	95.28%

	AP-STA3-HDTV
	10^-7
	4.54%
	200
	197.81
	95.46%

	AP-STA4-SDTV
	5*10^-7
	5.41%
	200
	197.76
	94.59%

	AP-STA7-VoIP
	5%
	0.0%
	30
	0.873
	100%

	AP-STA8-VoIP
	5%
	0.0%
	30
	1.006
	100%

	AP-STA9-VoIP
	5%
	0.0%
	30
	0.916
	100%

	AP-STA10-SVideo
	10^-4
	5.1%
	200
	197.76
	94.9%

	AP-STA11-MP3
	10^-4
	3.6%
	200
	197.9
	96.4%

	STA1-AP-VoDCtrl
	10^-2
	0.0%
	100
	30.799
	100%

	STA3-AP-VoDCtrl
	10^-2
	0.0%
	100
	31.703
	100%

	STA5-STA6-Vphone
	10^-2
	0.0%
	100
	19.253
	100%

	STA6-STA5-Vphone
	10^-2
	0.0%
	100
	19.953
	100%

	STA7-AP-VoIP
	5%
	0.0%
	30
	6.097
	100%

	STA8-AP-VoIP
	5%
	0.0%
	30
	6.325
	100%

	STA9-AP-VoIP
	5%
	0.0%
	30
	6.555
	100%

	STA10-AP-SvideoCtrl
	10^-2
	0.0%
	50
	10.958
	100%

	STA11-STA10-VgameCtrl
	10^-4
	0.0%
	16
	4.497
	100%


Total number of flows that met the QoS objectives (delay and PLR target): 12

QoS objective met ratio: 12/17 = 70.59%
Table 7. PLR and Delay Observed for Case B

	Flow ID
	PLR Target
	PLR observed
	Max target Delay (ms)
	Avg. actual packet delay (ms)
	% frames meet target

(1-PLR)

	AP-STA1-HDTV
	10^-7
	0.0%
	200
	2.351
	100%

	AP-STA3-HDTV
	10^-7
	0.0%
	200
	2.338
	100%

	AP-STA4-SDTV
	5*10^-7
	0.0%
	200
	2.428
	100%

	AP-STA7-VoIP
	5%
	0.0%
	30
	0.915
	100%

	AP-STA8-VoIP
	5%
	0.0%
	30
	1.005
	100%

	AP-STA9-VoIP
	5%
	0.0%
	30
	1.096
	100%

	AP-STA10-SVideo
	10^-4
	0.0%
	200
	2.363
	100%

	AP-STA11-MP3
	10^-4
	0.0%
	200
	2.387
	100%

	STA1-AP-VoDCtrl
	10^-2
	0.0%
	100
	30.79
	100%

	STA3-AP-VoDCtrl
	10^-2
	0.0%
	100
	31.7
	100%

	STA5-STA6-Vphone
	10^-2
	0.0%
	100
	19.183
	100%

	STA6-STA5-Vphone
	10^-2
	0.0%
	100
	19.844
	100%

	STA7-AP-VoIP
	5%
	0.0%
	30
	6.130
	100%

	STA8-AP-VoIP
	5%
	0.0%
	30
	6.326
	100%

	STA9-AP-VoIP
	5%
	0.0%
	30
	6.593
	100%

	STA10-AP-SvideoCtrl
	10^-2
	0.0%
	50
	10.946
	100%

	STA11-STA10-VgameCtrl
	10^-4
	0.0%
	16
	4.531
	100%


Total number of flows that met the QoS objectives (delay and PLR target): 17

QoS objective met ratio: 17/17 = 100%
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Given the following definitions, the metrics for CC20 are computed and shown in Table 9 and Table 11.

1. L1 Goodput: aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP divided by the simulation duration (s). 

2. L2 Goodput: aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the QoS flow divided by the simulation time 

3. Metric 1 Goodput: summation of L1 Goodput across all flows 

4. Metric 2 Goodput: same as L2 Goodput 

5. Metric 3 Goodput: summation of L2 Goodput across all flows that met QoS objectives (target delay and target PLR)
Table 8 L1, L2 Data Flow Goodput, Case A

	Flow ID
	Offered Load (Mbps)
	L1 Goodput  (Mbps)
	Max delay

(ms)
	L2 Goodput  (Mbps)


	PLR target
	PLR observed

(note 0 => extremely small value)

	AP-STA1-HDTV
	19.2 
	18.266
	200
	18.2945
	10^-7
	4.72%

	AP-STA3-HDTV
	24 
	22.906
	200
	22.9115
	10^-7
	4.54%

	AP-STA4-SDTV
	4 
	3.794
	200
	3.7836
	5*10^-7
	5.41%

	AP-STA4-FileXfer
	1
	0.0
	Non-QoS
	 0
	Non-QoS
	N/A

	AP-STA7-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA8-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA9-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA10-Svideo
	2 
	1.906
	200
	1.8981
	10^-4
	5.1%

	AP-STA11-MP3
	0.128 
	0.1227
	200
	0.12339
	10^-4
	3.6%

	STA1-AP-VoDctrl
	0.06
	0.06
	100
	0.06
	10^-2
	0.0%

	STA3-AP-VoDctrl
	0.06
	0.06
	100
	0.06
	10^-2
	0.0%

	STA4-STA10-FTP
	30
	0.0
	Non-QoS
	0
	Non-QoS
	N/A

	STA5-STA6-VPhone
	0.5 
	0.5
	100
	0.5
	10^-2
	0.0%

	STA6-STA5-VPhone
	0.5 
	0.5
	100
	0.5
	10^-2
	0.0%

	STA7-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA8-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA9-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA10-AP_SvidoeCtrl
	1 
	1.0
	50
	1
	10^-2
	0.0%

	STA11-STA10-VgameCtrl
	0.5
	0.5
	16
	0.5
	10^-4
	0.0%


Table 9 Metric Goodput, Case A

	Flows
	Metric 1

Goodput
	Metric 2

Goodput


	Metric 3

Goodput

	Aggregate QoS flows
	50.19 Mbps
	50.21 Mbps
	50.21 Mbps

	Aggregate non-QoS flows
	0.0 Mbps
	0.0 Mbps
	0.0 Mbps

	All flow Summation
	50.19 Mbps
	50.21 Mbps
	50.21 Mbps


Table 10 L1, L2 Data Flow Goodput, Case B

	Flow ID
	Offered Load (Mbps)
	L1 (no qos drops) Goodput  (Mbps)
	Max delay

(ms)
	L2 (qos drops) Goodput  (Mbps)


	PLR target
	PLR observed

(Note: 0 => extremely small value)

	AP-STA1-HDTV
	19.2 
	19.2
	200
	19.2
	10^-7
	0.0%

	AP-STA3-HDTV
	24 
	24
	200
	24
	10^-7
	0.0%

	AP-STA4-SDTV
	4 
	4
	200
	4
	5*10^-7
	0.0%

	AP-STA4-FileXfer
	1
	0.767
	Non-QoS
	0.767
	Non-QoS
	N/A

	AP-STA7-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA8-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA9-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	AP-STA10-Svideo
	2 
	2
	200
	2
	10^-4
	0.0%

	AP-STA11-MP3
	0.128 
	0.128
	200
	0.128
	10^-4
	0.0%

	STA1-AP-VoDctrl
	0.06
	0.06
	100
	0.06
	10^-2
	0.0%

	STA3-AP-VoDctrl
	0.06
	0.06
	100
	0.06
	10^-2
	0.0%

	STA4-STA10-FTP
	30
	0.503
	Non-QoS
	0.503
	Non-QoS
	N/A

	STA5-STA6-VPhone
	0.5 
	0.5
	100
	0.5
	10^-2
	0.0%

	STA6-STA5-VPhone
	0.5 
	0.5
	100
	0.5
	10^-2
	0.0%

	STA7-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA8-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA9-AP-VoIP
	0.096 
	0.096
	30
	0.096
	5%
	0.0%

	STA10-AP_SvidoeCtrl
	1 
	1.0
	50
	1
	10^-2
	0.0%

	STA11-STA10-VgameCtrl
	0.5
	0.5
	16
	0.5
	10^-4
	0.0%


Table 11 Metric Goodput, Case B

	Flows
	Metric 1

Goodput
	Metric 2

Goodput
	Metric 3

Goodput

	Aggregate QoS flows 
	52.52 Mbps
	52.52 Mbps
	52.52 Mbps

	Aggregate non-QoS flows
	1.27 Mbps
	1.27 Mbps
	1.27 Mbps

	All flow Summation
	53.79 Mbps
	53.79 Mbps
	53.79 Mbps


8.2.1.5 Comparison Criteria 24

Case A MAC Efficiency = 24.8%
Case B MAC Efficiency = 20.2% 
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366
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		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871
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		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61
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		50445.235		51458.431		50421.948
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		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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Results Real PHY TxOP High

		PHY 121.5Mbps		0		PHY 121.5Mbps

		PHY 243Mbps		0		PHY 243Mbps



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Single destination

0
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Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0
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		0		0		0

		0		0		0
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		0		0		0

		0		0		0
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Single destination. 243Mbps PHY Data Rate



		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0



&C&"Times New Roman,Regular"&12&A

&C&"Times New Roman,Regular"&12Page &P



Results Real PHY

		PHY 121.5Mbps		0		PHY 121.5Mbps

		PHY 243Mbps		0		PHY 243Mbps



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 1[kbps]

Single destination

0

0

0

0



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 3[kbps]

Single destination



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

MAC Efficiency

Single destination



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 1[kbps]

Multiple destination



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 2[kbps]

Multiple destination



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		0

		0		0		0



EBA+ZIFZ

EBA+RIFS

HTP Burst

MAC Efficiency

Multiple destination



		0		0		0

		0		0		0



EBA+ZIFS

EBA+RIFS

HTP Burst

CC-19. PLR [%]

Single destination. PHY Data Rate=121.5Mbps



		0		0		0



EBA+ZIFS

EBA+RIFS

HTP Burst

CC-19. PLR [%]

Single destination. PHY Data Rate=243Mbps



		0		0		0



EBA+ZIFS

EBA+RIFS

HTP Burst

CC-19. PLR [%]

Multiple destination. PHY Data Rate=121.5Mbps




_1156074369.xls
Grafico8

		PHY 121.5Mbps		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps		PHY 243Mbps



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 2[kbps]

Multiple destination

58241.53

57094.316

58960.837

63898.741

63333.733

58300.896



Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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		PHY 121.5Mbps		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps		PHY 243Mbps
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nBurst+-RIFS

nBurst

MAC Efficiency
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0
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MAC Efficiency

Multiple destination



		0		0		0

		0		0		0
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		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS
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CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate



		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!
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Grafico2

		PHY 121.5Mbps		54227.019		59453.6

		PHY 243Mbps		64852.234		64851.552



EBA+ZIFZ

EBA+RIFS

HTP Burst

CC-20 Metric 2[kbps]

Single destination

54537.416

64850.982



Scenario6Description

		Data Flows and general ns-2 test conditios

				Src		Dst		Load (Mbps)		Transport Protocol		Packet Size		Access category		Channel Model		Delay Bound		Max Packet Loss Rate Allowed		QOS		Description		# Pcks per second

				0		1		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		2		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		3		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		4		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		5		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		6		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		7		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		8		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		9		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		10		2		c_tcp		300		1		F		0		0.0E+00		0		Internet_file		833.33333		0.00120

				0		11		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		12		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		13		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		14		2		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		488.28125		0.00205

				0		15		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		16		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		17		8		c_udp		512		4		F		200		1.0E-02		1		Streaming A/V		1953.12500		0.00051

				0		18		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		19		5		c_udp		1500		4		F		200		5.0E-07		1		SDTV		416.66667		0.00240

				0		20		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		21		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		22		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		23		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		24		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		25		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		26		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		27		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		28		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		29		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		30		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		31		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		32		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		33		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				0		34		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				20		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				21		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				22		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				23		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				24		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				25		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				26		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				27		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				28		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				29		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				30		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				31		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				32		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				33		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

				34		0		0.096		c_udp		120		6		F		30		5.0E-02		1		VoIP		100.00000		0.01000

								64.88

						TCP		20

						QOS		44.88

				Retry Limit		3

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		30000Bytes

				Queue Size		no limit

				Simulation duration		>= 40 sec

				CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size		Max packet aggregation size (bytes)		Max delay AC

		0		15		1023		7		3008ms		40 pkts		8000

		1		15		1023		3		3008ms		40 pkts		8000

		2		7		15		2		3008ms		40 pkts		8000

		3		3		7		2		1504ms		40 pkts		1000





Scenario6Topology

		

								Distance		0		21		21		13		7		21		-1		-12		-11		-15		-23		13		13		-16		-18		16		3		-5		4		-6		21		19		15		9		4		-2		-8		-14		-17		-23		21		19		8		7		2

		Node		X		Y				0		23		-16		1		6		20		-5		22		-5		6		-2		19		-19		16		-17		2		-10		15		-1		0		22		-11		10		-5		12		-22		18		-18		-8		10		0		-22		21		-14		3

		0		0		0		0		0		31.1448230048		26.4007575649		13.0384048104		9.2195444573		29		5.0990195136		25.0599281723		12.0830459736		16.1554944214		23.0867927612		23.0217288664		23.0217288664		22.627416998		24.7588368063		16.1245154966		10.4403065089		15.8113883008		4.1231056256		6		30.4138126515		21.9544984001		18.0277563773		10.295630141		12.6491106407		22.0907220344		19.6977156036		22.803508502		18.7882942281		25.079872408		21		29.0688837075		22.4722050542		15.6524758425		3.6055512755

		1		21		23		0		31.1448230048		0		39		23.4093998214		22.0227155455		3		35.6089876295		33.0151480384		42.5205832509		39.8120584748		50.6063237155		8.94427191		42.7551166529		37.6563407675		55.8659108939		21.5870331449		37.5898922584		27.2029410175		29.4108823397		35.4682957019		1		34.0587727319		14.3178210633		30.4630924235		20.2484567313		50.537115074		29.4278779391		53.9073278878		49.040799341		45.8802789878		23		45.0444225182		13.152946438		39.5600808897		27.5862284483

		2		21		-16		0		26.4007575649		39		0		18.7882942281		26.0768096208		36		24.5967477525		50.3289181286		33.8378486314		42.1900462195		46.1735855225		35.902646142		8.5440037453		48.9182992345		39.0128184063		18.6815416923		18.973665961		40.4598566483		22.6715680975		31.384709653		38		5.3851648071		26.6833281283		16.2788205961		32.7566787083		23.769728648		44.687805943		35.0570962859		38.8329756779		51.1077293567		16		6.3245553203		39.2173431023		14.1421356237		26.8700576851

		3		13		1		0		13.0384048104		23.4093998214		18.7882942281		0		7.8102496759		20.6155281281		15.2315462117		32.6496554346		24.7386337537		28.4429253067		36.1247837364		18		20		32.6496554346		35.8468966579		3.1622776602		14.8660687473		22.803508502		9.2195444573		19.0262975904		22.4722050542		13.416407865		9.2195444573		7.2111025509		14.2126704036		27.4590604355		27.0185121722		33.0151480384		31.3209195267		37.1079506306		8.0622577483		23.769728648		20.6155281281		16.1554944214		11.1803398875

		4		7		6		0		9.2195444573		22.0227155455		26.0768096208		7.8102496759		0		19.7989898732		13.6014705087		24.8394846967		21.0950231097		22		31.0483493925		14.3178210633		25.7099202644		25.079872408		33.9705755029		9.8488578018		16.4924225025		15		7.6157731059		14.3178210633		21.2602916255		20.8086520467		8.94427191		11.1803398875		6.7082039325		29.4108823397		19.2093727123		31.8904374382		27.7848879789		30.2654919008		15.2315462117		30.4630924235		15.0332963784		20		5.8309518948

		5		21		20		0		29		3		36		20.6155281281		19.7989898732		0		33.3016516107		33.0605505096		40.6078810085		38.6264158317		49.193495505		8.0622577483		39.8120584748		37.2155881319		53.7587202229		18.6815416923		34.9857113691		26.4764045897		27.0185121722		33.6005952328		2		31.064449134		11.6619037897		27.7308492477		18.7882942281		47.8852795753		29.0688837075		51.6623654124		47.2016948848		45.1220566907		20		42.0475920833		13.0384048104		36.7695526217		25.495097568

		6		-1		-5		0		5.0990195136		35.6089876295		24.5967477525		15.2315462117		13.6014705087		33.3016516107		0		29.1547594742		10		17.8044938148		22.2036033112		27.7848879789		19.7989898732		25.8069758011		20.8086520467		18.3847763109		6.4031242374		20.3960780544		6.4031242374		7.0710678119		34.8281495345		20.8806130178		21.9317121995		10		17.7200451467		17.0293863659		24.0416305603		18.3847763109		16.2788205961		26.6270539114		22.5610283454		26.2488094968		27.5136329844		12.0415945788		8.5440037453

		7		-12		22		0		25.0599281723		33.0151480384		50.3289181286		32.6496554346		24.8394846967		33.0605505096		29.1547594742		0		27.0185121722		16.2788205961		26.4007575649		25.179356624		48.0208288142		7.2111025509		39.4588393139		34.4093010682		35.3411940941		9.8994949366		28.0178514522		22.803508502		33		45.2769256907		29.5465734054		34.205262753		18.8679622641		45.1220566907		5.6568542495		40.049968789		30.4138126515		16.2788205961		39.6610640301		53.8237865632		20.0249843945		40.7062648741		23.6008474424

		8		-11		-5		0		12.0830459736		42.5205832509		33.8378486314		24.7386337537		21.0950231097		40.6078810085		10		27.0185121722		0		11.7046999107		12.3693168769		33.941125497		27.7848879789		21.5870331449		13.8924439894		27.892651362		14.8660687473		20.8806130178		15.5241746963		7.0710678119		41.8688428309		30.5941170816		30.0166620396		20		22.6715680975		19.2353840617		23.1948270095		13.3416640641		6.7082039325		19.2093727123		32.3882694814		34.4818792991		32.2024843762		20.1246117975		15.2643375225

		9		-15		6		0		16.1554944214		39.8120584748		42.1900462195		28.4429253067		22		38.6264158317		17.8044938148		16.2788205961		11.7046999107		0		11.313708499		30.8706980809		37.5366487582		10.0498756211		23.1948270095		31.2569992162		24.0831891576		13.4536240471		20.2484567313		10.8166538264		39.3954312072		38.0131556175		30.2654919008		26.4007575649		19.9248588452		30.8706980809		13.8924439894		24.0208242989		14.1421356237		8.94427191		36.4965751818		44.0454310911		27.4590604355		29.7321374946		17.2626765016

		10		-23		-2		0		23.0867927612		50.6063237155		46.1735855225		36.1247837364		31.0483493925		49.193495505		22.2036033112		26.4007575649		12.3693168769		11.313708499		0		41.6773319683		39.8120584748		19.3132079158		15.8113883008		39.2045915678		27.2029410175		24.7588368063		27.0185121722		17.1172427686		50.1198563446		42.9534631898		39.8497176903		32.14031736		30.4138126515		29		25		18.3575597507		8.4852813742		12		44.0454310911		46.5188133985		38.6005181312		32.3109888428		25.495097568

		11		13		19		0		23.0217288664		8.94427191		35.902646142		18		14.3178210633		8.0622577483		27.7848879789		25.179356624		33.941125497		30.8706980809		41.6773319683		0		38		29.1547594742		47.5078940809		17.2626765016		30.6757233004		18.4390889146		21.9317121995		26.8700576851		8.5440037453		30.5941170816		9.2195444573		24.3310501212		11.401754251		43.6577599059		21.0237960416		45.8039299624		40.3608721412		37.1079506306		20.6155281281		41.4366987102		5.3851648071		33.5410196625		19.4164878389

		12		13		-19		0		23.0217288664		42.7551166529		8.5440037453		20		25.7099202644		39.8120584748		19.7989898732		48.0208288142		27.7848879789		37.5366487582		39.8120584748		38		0		45.4532727095		31.064449134		21.2132034356		13.4536240471		38.4707681233		20.1246117975		26.8700576851		41.7731971484		10		29.0688837075		14.5602197786		32.2800247831		15.2970585408		42.5440947724		27.0185121722		31.9530906173		46.2276973253		20.6155281281		6.7082039325		40.3112887415		7.8102496759		24.5967477525

		13		-16		16		0		22.627416998		37.6563407675		48.9182992345		32.6496554346		25.079872408		37.2155881319		25.8069758011		7.2111025509		21.5870331449		10.0498756211		19.3132079158		29.1547594742		45.4532727095		0		33.0605505096		34.9284983931		32.2024843762		11.0453610172		26.2488094968		18.8679622641		37.483329628		44.2040722106		31.5753068077		32.6496554346		20.3960780544		40.4969134626		8.2462112512		34.0587727319		24.0208242989		9.2195444573		40.3112887415		51.6623654124		24.5153013443		37.8021163429		22.2036033112

		14		-18		-17		0		24.7588368063		55.8659108939		39.0128184063		35.8468966579		33.9705755029		53.7587202229		20.8086520467		39.4588393139		13.8924439894		23.1948270095		15.8113883008		47.5078940809		31.064449134		33.0605505096		0		38.9486841883		22.1359436212		34.5398320783		27.2029410175		20.8086520467		55.1543289326		37.483329628		42.6380112107		29.5465734054		36.4005494464		16.7630546142		36.4005494464		4.1231056256		9.0553851381		27.4590604355		42.5440947724		37.3363094052		46.0434577329		25.179356624		28.2842712475

		15		16		2		0		16.1245154966		21.5870331449		18.6815416923		3.1622776602		9.8488578018		18.6815416923		18.3847763109		34.4093010682		27.892651362		31.2569992162		39.2045915678		17.2626765016		21.2132034356		34.9284983931		38.9486841883		0		17.691806013		24.6981780705		12.3693168769		22.0907220344		20.6155281281		13.3416640641		8.0622577483		9.8994949366		15.6204993518		30		28.8444102037		36.0555127546		34.4818792991		39.8120584748		5.3851648071		24.1867732449		20.6155281281		18.3575597507		14.0356688476

		16		3		-10		0		10.4403065089		37.5898922584		18.973665961		14.8660687473		16.4924225025		34.9857113691		6.4031242374		35.3411940941		14.8660687473		24.0831891576		27.2029410175		30.6757233004		13.4536240471		32.2024843762		22.1359436212		17.691806013		0		26.2488094968		9.0553851381		13.4536240471		36.7151195014		16.0312195419		23.3238075794		7.8102496759		22.0227155455		13		30.083217913		18.7882942281		20.0997512422		32.8024389337		20.591260282		20		31.4006369362		5.6568542495		13.0384048104

		17		-5		15		0		15.8113883008		27.2029410175		40.4598566483		22.803508502		15		26.4764045897		20.3960780544		9.8994949366		20.8806130178		13.4536240471		24.7588368063		18.4390889146		38.4707681233		11.0453610172		34.5398320783		24.6981780705		26.2488094968		0		18.3575597507		15.0332963784		26.9258240357		35.3836120259		20.6155281281		24.4131112315		9.4868329805		37.1214223865		4.2426406871		34.205262753		25.9422435421		18.6815416923		30.0166620396		44.1021541424		14.3178210633		31.384709653		13.8924439894

		18		4		-1		0		4.1231056256		29.4108823397		22.6715680975		9.2195444573		7.6157731059		27.0185121722		6.4031242374		28.0178514522		15.5241746963		20.2484567313		27.0185121722		21.9317121995		20.1246117975		26.2488094968		27.2029410175		12.3693168769		9.0553851381		18.3575597507		0		10.0498756211		28.6006992922		18.0277563773		15.5563491861		6.4031242374		13		21.8403296678		22.4722050542		24.7588368063		22.1359436212		29.1547594742		17.0293863659		25.8069758011		22.360679775		13.3416640641		4.472135955

		19		-6		0		0		6		35.4682957019		31.384709653		19.0262975904		14.3178210633		33.6005952328		7.0710678119		22.803508502		7.0710678119		10.8166538264		17.1172427686		26.8700576851		26.8700576851		18.8679622641		20.8086520467		22.0907220344		13.4536240471		15.0332963784		10.0498756211		0		34.8281495345		27.3130005675		23.2594066992		15.8113883008		15.6204993518		22.360679775		18.1107702763		19.6977156036		13.6014705087		19.7230829233		27		33.3016516107		25.2388589282		19.1049731745		8.5440037453

		20		21		22		0		30.4138126515		1		38		22.4722050542		21.2602916255		2		34.8281495345		33		41.8688428309		39.3954312072		50.1198563446		8.5440037453		41.7731971484		37.483329628		55.1543289326		20.6155281281		36.7151195014		26.9258240357		28.6006992922		34.8281495345		0		33.0605505096		13.416407865		29.5465734054		19.7230829233		49.6487663492		29.2745623366		53.1507290637		48.4148737476		45.607017004		22		44.0454310911		13.0384048104		38.6264158317		26.8700576851

		21		19		-11		0		21.9544984001		34.0587727319		5.3851648071		13.416407865		20.8086520467		31.064449134		20.8806130178		45.2769256907		30.5941170816		38.0131556175		42.9534631898		30.5941170816		10		44.2040722106		37.483329628		13.3416640641		16.0312195419		35.3836120259		18.0277563773		27.3130005675		33.0605505096		0		21.3775583264		11.6619037897		27.4590604355		23.7065391823		39.6232255123		33.7342555869		36.1247837364		46.9574275275		11.1803398875		11		33.8378486314		12.3693168769		22.0227155455

		22		15		10		0		18.0277563773		14.3178210633		26.6833281283		9.2195444573		8.94427191		11.6619037897		21.9317121995		29.5465734054		30.0166620396		30.2654919008		39.8497176903		9.2195444573		29.0688837075		31.5753068077		42.6380112107		8.0622577483		23.3238075794		20.6155281281		15.5563491861		23.2594066992		13.416407865		21.3775583264		0		16.1554944214		11.1803398875		36.235341864		24.3515913238		40.3112887415		36.7151195014		38		11.6619037897		32.2490309932		13.0384048104		25.2982212813		14.7648230602

		23		9		-5		0		10.295630141		30.4630924235		16.2788205961		7.2111025509		11.1803398875		27.7308492477		10		34.205262753		20		26.4007575649		32.14031736		24.3310501212		14.5602197786		32.6496554346		29.5465734054		9.8994949366		7.8102496759		24.4131112315		6.4031242374		15.8113883008		29.5465734054		11.6619037897		16.1554944214		0		17.7200451467		20.2484567313		28.6006992922		26.4196896272		26.1725046566		35.3411940941		13		19.7230829233		26.0192236625		9.2195444573		10.6301458127

		24		4		12		0		12.6491106407		20.2484567313		32.7566787083		14.2126704036		6.7082039325		18.7882942281		17.7200451467		18.8679622641		22.6715680975		19.9248588452		30.4138126515		11.401754251		32.2800247831		20.3960780544		36.4005494464		15.6204993518		22.0227155455		9.4868329805		13		15.6204993518		19.7230829233		27.4590604355		11.1803398875		17.7200451467		0		34.5253530033		13.416407865		34.9857113691		29		27.0739727414		20.8086520467		37.1618083521		9.8488578018		26.1725046566		9.2195444573

		25		-2		-22		0		22.0907220344		50.537115074		23.769728648		27.4590604355		29.4108823397		47.8852795753		17.0293863659		45.1220566907		19.2353840617		30.8706980809		29		43.6577599059		15.2970585408		40.4969134626		16.7630546142		30		13		37.1214223865		21.8403296678		22.360679775		49.6487663492		23.7065391823		36.235341864		20.2484567313		34.5253530033		0		40.4474968323		12.6491106407		20.5182845287		38.275318418		31.8276609257		21		44.1474801093		12.0415945788		25.3179778023

		26		-8		18		0		19.6977156036		29.4278779391		44.687805943		27.0185121722		19.2093727123		29.0688837075		24.0416305603		5.6568542495		23.1948270095		13.8924439894		25		21.0237960416		42.5440947724		8.2462112512		36.4005494464		28.8444102037		30.083217913		4.2426406871		22.4722050542		18.1107702763		29.2745623366		39.6232255123		24.3515913238		28.6006992922		13.416407865		40.4474968323		0		36.4965751818		27.5136329844		17		34.1320963318		48.2597140481		16.2788205961		35.3411940941		18.0277563773

		27		-14		-18		0		22.803508502		53.9073278878		35.0570962859		33.0151480384		31.8904374382		51.6623654124		18.3847763109		40.049968789		13.3416640641		24.0208242989		18.3575597507		45.8039299624		27.0185121722		34.0587727319		4.1231056256		36.0555127546		18.7882942281		34.205262753		24.7588368063		19.6977156036		53.1507290637		33.7342555869		40.3112887415		26.4196896272		34.9857113691		12.6491106407		36.4965751818		0		10.4403065089		29.4108823397		39.3573373083		33.2415402772		44.7772263545		21.3775583264		26.4007575649

		28		-17		-8		0		18.7882942281		49.040799341		38.8329756779		31.3209195267		27.7848879789		47.2016948848		16.2788205961		30.4138126515		6.7082039325		14.1421356237		8.4852813742		40.3608721412		31.9530906173		24.0208242989		9.0553851381		34.4818792991		20.0997512422		25.9422435421		22.1359436212		13.6014705087		48.4148737476		36.1247837364		36.7151195014		26.1725046566		29		20.5182845287		27.5136329844		10.4403065089		0		18.973665961		38.8329756779		38.6264158317		38.2883794382		24.7386337537		21.9544984001

		29		-23		10		0		25.079872408		45.8802789878		51.1077293567		37.1079506306		30.2654919008		45.1220566907		26.6270539114		16.2788205961		19.2093727123		8.94427191		12		37.1079506306		46.2276973253		9.2195444573		27.4590604355		39.8120584748		32.8024389337		18.6815416923		29.1547594742		19.7230829233		45.607017004		46.9574275275		38		35.3411940941		27.0739727414		38.275318418		17		29.4108823397		18.973665961		0		45.1220566907		52.8015151298		32.8937684068		38.4187454246		25.9615099715

		30		21		0		0		21		23		16		8.0622577483		15.2315462117		20		22.5610283454		39.6610640301		32.3882694814		36.4965751818		44.0454310911		20.6155281281		20.6155281281		40.3112887415		42.5440947724		5.3851648071		20.591260282		30.0166620396		17.0293863659		27		22		11.1803398875		11.6619037897		13		20.8086520467		31.8276609257		34.1320963318		39.3573373083		38.8329756779		45.1220566907		0		22.0907220344		24.6981780705		19.7989898732		19.2353840617

		31		19		-22		0		29.0688837075		45.0444225182		6.3245553203		23.769728648		30.4630924235		42.0475920833		26.2488094968		53.8237865632		34.4818792991		44.0454310911		46.5188133985		41.4366987102		6.7082039325		51.6623654124		37.3363094052		24.1867732449		20		44.1021541424		25.8069758011		33.3016516107		44.0454310911		11		32.2490309932		19.7230829233		37.1618083521		21		48.2597140481		33.2415402772		38.6264158317		52.8015151298		22.0907220344		0		44.3846820423		14.4222051019		30.2324329157

		32		8		21		0		22.4722050542		13.152946438		39.2173431023		20.6155281281		15.0332963784		13.0384048104		27.5136329844		20.0249843945		32.2024843762		27.4590604355		38.6005181312		5.3851648071		40.3112887415		24.5153013443		46.0434577329		20.6155281281		31.4006369362		14.3178210633		22.360679775		25.2388589282		13.0384048104		33.8378486314		13.0384048104		26.0192236625		9.8488578018		44.1474801093		16.2788205961		44.7772263545		38.2883794382		32.8937684068		24.6981780705		44.3846820423		0		35.0142828		18.973665961

		33		7		-14		0		15.6524758425		39.5600808897		14.1421356237		16.1554944214		20		36.7695526217		12.0415945788		40.7062648741		20.1246117975		29.7321374946		32.3109888428		33.5410196625		7.8102496759		37.8021163429		25.179356624		18.3575597507		5.6568542495		31.384709653		13.3416640641		19.1049731745		38.6264158317		12.3693168769		25.2982212813		9.2195444573		26.1725046566		12.0415945788		35.3411940941		21.3775583264		24.7386337537		38.4187454246		19.7989898732		14.4222051019		35.0142828		0		17.7200451467

		34		2		3		0		3.6055512755		27.5862284483		26.8700576851		11.1803398875		5.8309518948		25.495097568		8.5440037453		23.6008474424		15.2643375225		17.2626765016		25.495097568		19.4164878389		24.5967477525		22.2036033112		28.2842712475		14.0356688476		13.0384048104		13.8924439894		4.472135955		8.5440037453		26.8700576851		22.0227155455		14.7648230602		10.6301458127		9.2195444573		25.3179778023		18.0277563773		26.4007575649		21.9544984001		25.9615099715		19.2353840617		30.2324329157		18.973665961		17.7200451467		0
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Results Real PHY

		nBurst/nBurst+ active for all AC

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		53738.784		53734.945		34790.484				44.2262921811				55757.401		54146.620		36982.123				44.5651193416

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		54230.531		54227.019		34772.147				44.631291358				58693.529		57094.316		36992.171				46.9912065844

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		54540.762		54537.416		34799.76				44.8867621399				59843.684		58241.530		36982.634				47.9354156379

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		64851.910		64851.899		39859.006				26.6880242798				65755.061		64174.194		42000.563				26.4091333333

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		64852.243		64852.234		39860.203				26.6881621399				64912.436		63333.733		42015.218				26.0632646091

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		64850.980		64850.982		39855.892				26.6876469136				65471.671		63898.741		42020.605				26.2957781893

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		59456.939		59453.600		34828.533		0		48.9330041152				60549.008		58960.837		36947.897				48.5274378601

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		64851.527		64851.552		39858.002		0		26.6878814815				59873.961		58300.896		42021.321				23.9921382716

								PHY121.5 Single destination										PHY243 Single destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.231		0.264		0.25						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.432		0.321		0.35						0.09		0.03		0.017

		EBA+ZIFZ

		EBA+RIFS

		HTP Burst

								PHY121.5 Multiple destination										PHY243 Multiple destination

		PLR(CC19)

								EBA+RIFS		EBA+ZIFS		HTP Burst						EBA+RIFS		EBA+ZIFS		HTP Burst

		0->18 (Mean Rate=5Mbps MaxPLR=0.00005%)						0.045		0.015		0.12						0		0		0

		0->19 (Mean Rate=5Mbps MaxPLR=0.00005%)						0		0		0						0		0		0
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922
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		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0
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nBurst
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0

0



		0		0		0

		0		0		0
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nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61
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nBurst+-RIFS

nBurst
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Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025
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		0		0		66.7780065844

		0		0		0
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		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5
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		17		9		0

		18		10		0

		19		11		10
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!
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										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00





Scenario1Topology

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Y

ypos[m]

xpos [m]

Scenario 1 Topology

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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		PHY 121.5Mbps		0		PHY 121.5Mbps
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Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0
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		0		0		0

		0		0		0
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		0		0		0

		0		0		0
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		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!

nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 121.5Mbps PHY Data Rate

0

0

0

0

0

0

nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate




_1153913528.xls
Chart12

		PHY 121.5Mbps		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps		PHY 243Mbps



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination

82752.06

82604.165

82770.704

83816.007

83534.134

83633.871



Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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Results Real PHY TxOP High

		PHY 121.5Mbps		0		PHY 121.5Mbps
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0

0

0

0



Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0
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nBurst

MAC Efficiency

Multiple destination



		0		0		0

		0		0		0
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		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate



		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871
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nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025
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nBurst+-RIFS
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CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0
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		0		0		0

		0		0		0
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		0		0		0

		0		0		0
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CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate



		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4
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		5		0		7

		6		0		8

		7		0		9

		8		0		10
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Scenario1Topology

										0		1		3		4		5		6		7		8		9		10		11

										0		0		5		-7		-15		0		20		0		0		10		10

		Node		X		Y				0		5		0		-7		0		-15		0		20		-20		10		5

		0		0		0		0		0.00		5.00		5.00		9.90		15.00		15.00		20.00		20.00		20.00		14.14		11.18

		1		0		5		0		5.00		0.00		7.07		13.89		15.81		20.00		20.62		15.00		25.00		11.18		10.00

		3		5		0		0		5.00		7.07		0.00		13.89		20.00		15.81		15.00		20.62		20.62		11.18		7.07

		4		-7		-7		0		9.90		13.89		13.89		0.00		10.63		10.63		27.89		27.89		14.76		24.04		20.81

		5		-15		0		0		15.00		15.81		20.00		10.63		0.00		21.21		35.00		25.00		25.00		26.93		25.50

		6		0		-15		0		15.00		20.00		15.81		10.63		21.21		0.00		25.00		35.00		5.00		26.93		22.36

		7		20		0		0		20.00		20.62		15.00		27.89		35.00		25.00		0.00		28.28		28.28		14.14		11.18

		8		0		20				20.00		15.00		20.62		27.89		25.00		35.00		28.28		0.00		40.00		14.14		18.03

		9		0		-20		0		20.00		25.00		20.62		14.76		25.00		5.00		28.28		40.00		0.00		31.62		26.93

		10		10		10		0		14.14		11.18		11.18		24.04		26.93		26.93		14.14		14.14		31.62		0.00		5.00

		11		10		5		0		11.18		10.00		7.07		20.81		25.50		22.36		11.18		18.03		26.93		5.00		0.00
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Scenario1 Description

		Data Flows and general ns-2 test conditios

				DATA FLOWS

				SRC		DST		Mean Rate (Mbps)		Rate Distribution		MSDU Size		Access category		Channel Model		MAX Delay ms		Max Packet Loss Rate Allowed		QOS

				0		1		19.2		UDP		1500		2		B		200		1.00E-07		1		HDTV

				0		3		24		UDP		1500		2		B		200		1.00E-07		1		HDTV		2000.00000

				0		4		1		TCP		300		0		B		0		0		0		Internet_file

				0		4		4		UDP		1500		2		B		200		5.00E-07		1		SDTV

				0		7		0.096		UDP		120		3		B		30		0.05		1		VoIP				4002857.14285714

				0		8		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		9		0.096		UDP		120		3		B		30		0.05		1		VoIP

				0		10		2		UDP		512		2		B		200		0.01		1		Internet_streaming_video

				0		10		0.128		UDP		418		3		B		200		1.00E-04		1		MP3_Audio

				1		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				3		0		0.6		UDP		64		3		B		100		0.01		1		VoD_Control_Channel

				4		10		30		TCP		1500		0		B		0		0		0		Local_file_transfer

				5		6		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				6		5		0.5		UDP		512		3		B		100		0.01		1		Video_phone

				7		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				8		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				9		0		0.096		UDP		120		3		B		30		0.01		1		VoIP_Phone

				10		0		1		UDP		512		2		B		50		1.00E-04		1		Console_to_Internet

				11		10		0.5		UDP		50		3		B		16		1.00E-04		1		Controller_to_console

								84.604

								53.604

		ns-2 test conditions

				Retry Limit		7

				MSDULifeTime		#

				SIFS		16us

				Slot		9us

				Fragmentation Threshold		#

				Queue Size		No Limit

				Threshold on Packet length		Applied (*)

				Control frame PHY data rate		equals to Data frame PHY data rate (NB: depends also on Threshold on packet length

				Aggregation interval		4 ms

				Simulation duration		8 sec.

		AC		CWMin		CWMAX		AIFS		TXOpLimit		BA max buffer size						Max aggregation delay

		0		15		1023		7		3008		0						100 ms

		1		15		1023		3		3008		0						100 ms

		2		7		15		2		3008		40						170 ms

		3		3		7		2		1504		40						13 ms





Results Real PHY TxOP High

		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 3000 (retry 3, cioe 7)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		84389.76		84381.116		7825.687				69.4494781893				82536.125		81986.935		3120.562				67.4789588477

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83638.417		83629.91		7823.384				68.8312016461				82695.132		82172.414		31250.672				67.6316164609

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		82906.37		82899.038		7823.591				68.2296609053				82582.531		82058.264		7247.139				67.5376658436

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		82250.347		82248.651		27015.818				33.8471814815				83856		83282.582		50541.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83750.997		83749.554		8824.39				34.464837037				83783.9		83282.582		50451.037				34.2726674897

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83781.186		83779.903		28017				34.4773263374				84004.77		83498.53		26436.948				34.3615349794

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		82277.196		82270.365		7822.3				67.7122345679				81653.771		81135.278		3248.55				66.7780065844

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83906.067		83904.983		8821.069				34.5287995885				83990.000		83487.988		26447.342				34.3571967078

						SD		PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.023		0.039		0.039		0.055				0		0.004		0		0.004

		0->3, 24Mbps		0		3		0.07		0.069		0.066		0.072				0.009		0.016		0.022		0.022

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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Results Real PHY TxOP High

		PHY 121.5Mbps		0		PHY 121.5Mbps

		PHY 243Mbps		0		PHY 243Mbps



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Single destination

0

0

0

0



Results Real PHY

		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

67.6792032922

67.6982707819

34.2846160494

34.2113621399



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		68.7435563786		68.7355604938		68.729473251

		34.4340790123		34.4698423868		34.4853477366



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		82752.06		82604.165		82770.704

		83816.007		83534.134		83633.871



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		82230.232		82079.485		82253.399

		83311.617		83030.023		83133.61



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		50445.235		51458.431		50421.948

		51456.837		50456.868		51453.025



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		66.7780065844

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Multiple destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 121.5Mbps PHY Data Rate



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate



		nBurst/nBurst+ active for all AC

		TXOPLIMIT for AC 0 1004 and retry limit 4 (cioe 9)

		CC20 20 BSS Aggregate Goodput at the MAC Data SAP

		CC20-Metric1		Metric 1 is defined as the sum of goodput across all flows in the simulation scenarios

		CC20-Metric2		Metric 2 is defined as the aggregate number of bits in MSDUs that are delivered at the Rx MAC SAP within the specified delay bound of the flow's defined QoS, divided by the simulation duration

		CC20-Metric3		Metric 3 is defined as the sum of goodput across all flows that meet their QoS objective in the simulation scenarios

		nBurst+                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

		121500		243000								---sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=16us		16us		83336.275		83327.904		31829.579				68.582637037				82664.424		82136.819		51439.92				67.6023201646

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=2us		2us		83520.943		83513.706		27016.802				68.7355604938				82604.165		82079.485		51458.431				67.5551316872

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps-Reduced IFS=0us		0us		83529.409		83523.421		27028.951				68.7435563786				82752.06		82230.232		50445.235				67.6792032922

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=16us		16us		0		0		0				0				0		0		0				0

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=2us		2us		83762.744		83761.717		32834.422				34.4698423868				83534.134		83030.023		50456.868				34.1687337449

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps-Reduced IFS=0us		0us		83676.25		83674.812		52020.684				34.4340790123				83816.007		83311.617		51456.837				34.2846160494

		nBurst                Real PHY channel Model 121.5Mbps. This PHY mode generates a PER ~0 for all links

												sdBA												mdBA

												Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency				Metric 1 [kbps]		Metric 2 [kbps]		Metric 3 [kbps]		CC18-Non QoS Aggregate Goodput		MAC efficiency

		PHY 121.5Mbps		Preamble 16 us		MPDU 8k		PHY 121.5Mbps		0us		83512.467		83506.31		7826.875				68.729473251				82770.704		82253.399		50421.948				67.6982707819

		PHY 243Mbps		Preamble 16 us		MPDU 8k		PHY 243Mbps		0us		83800.583		83799.395		28020.555				34.4853477366				83633.871		83133.61		51453.025				34.2113621399

								PHY121.5										PHY243

		PLR(CC19)

								nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst				nBurst+SIFS		nBurst+RIFS		nBurst+ZIFS		nBurst

		0->1, 19.2Mbps		0		1		0.016		0		0		0.016						0.008		0		0.000

		0->3, 24Mbps		0		3		0		0.006		0.006		0.019				#		0		0		0.006

		3		0		4

		4		0		4

		5		0		7

		6		0		8

		7		0		9

		8		0		10

		9		0		10

		10		1		0

		11		3		0

		12		4		10

		13		5		6

		14		6		5

		15		7		0

		16		8		0

		17		9		0

		18		10		0

		19		11		10

		nBurst+-ZIFZ

		nBurst+-RIFS

		nBurst
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		PHY 121.5Mbps		0		PHY 121.5Mbps

		PHY 243Mbps		0		PHY 243Mbps



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Single destination

0

0

0

0



		PHY 121.5Mbps		PHY 121.5Mbps

		PHY 243Mbps		PHY 243Mbps



nBurst+

nBurst

MAC Efficiency

Single destination BA - MPDU 8k

0

0

0

0



		PHY 121.5Mbps		0		0

		PHY 243Mbps		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Single destination

0

0



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Single destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Single destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 1[kbps]

Multiple destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 2[kbps]

Multiple destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-20 Metric 3[kbps]

Multiple destination



		0		0		0

		0		0		0



nBurst+-ZIFZ

nBurst+-RIFS

nBurst

MAC Efficiency

Multiple destination



		0		0		0

		0		0		0



gabriella convertino:
the flow 0->3 does not meet QoS because has lost 5 packets in 40sec!

nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 121.5Mbps PHY Data Rate

0

0

0

0

0

0

nBurst+-ZIFZ

nBurst+-RIFS

nBurst

CC-19. PLR [%]

Single destination. 243Mbps PHY Data Rate




_1153810854.unknown

_1153239072.unknown

_1153239319.unknown

_1153239339.unknown

_1153239277.unknown

_1153238744.unknown

