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Abstract

This document describes the response of the partial proposal, refered to in this document as (IEEE 802.11-04/956r0) to the TGn Comparison Criteria as described in IEEE 802.11-03/814r31. 
ADDITIONAL DISCLOSURES
AD1
Table 1 contains the list of IEEE submissions and documents, referred to by the proposal:
	[1]
	“Local and Metropolitan Area Networks – Specific Requirements – Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications”, IEEE Std 802.11-1999, IEEE, August 1999.

	[2]
	“Draft Supplement to LAN/MAN Specific Requirements – Part 11: Wireless Medium Access Control (MAC) and Physical Layer (PHY) specifications: MAC Enhancements for Quality of Service (QoS)”, IEEE Std 802.11e/D8.0 March 2004.

	[3]
	“Local and Metropolitan Area Networks – Specific Requirements – Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications: Higher-Speed Physical Layer Extension in the 5 GHz Band”, IEEE Std 802.11a-1999, IEEE, September 1999.

	[4]
	Y. Kim et al, “Throughput Enhancement via Frame Aggregation – A Sequel”, IEEE 802.11-03/567r1


Table 1: List of References

AD2

Table 2 contains the list of TCP parameters used by the proposal.

	Maximum Segment Size
	Calculated based on MTU of 1st IP interface on surrounding node

	Receive Buffer (Bytes)
	8760

	Receive Buffer Adjustment
	None

	Receive Buffer Usage Threshold
	0.0

	Delayed ACK Mechanism
	Segment/Clock Based (Every 2 segments or Maximum ACK Delay)

	Maximum ACK Delay (sec)
	0.200

	Slow-Start Initial Count (MSS)
	1

	Fast Retransmit
	Enabled

	Duplicate ACK Threshold
	3

	Fast Recovery
	Reno

	Window Scaling
	Disabled

	Selective ACK
	Disabled

	ECN Capability
	Disabled

	Segment Sent Threshold
	Byte Boundary (During fast retransmission slow start threshold will be set to half of the current congestion window)

	Active Connection Threshold
	Unlimited

	Nagle Algorithm
	Disabled

	Karn’s Algorithm
	Enabled

	Timestamp
	Disabled

	Initial Sequence Number
	Auto Compute (Random number is chosen)

	Retransmission: Mode
	Attempts Based (Maximum number of attempts before retransmission is aborted)

	Retransmission: Maximum Connect Attempts
	3

	Retransmission: Maximum Data Attempts
	6

	Initial RTO (sec)
	3 (Initial Retransmission TimeOut)

	Minimum RTO (sec)
	1

	Maximum RTO (sec)
	64

	RTT Gain
	0.125

	Deviation Gain
	0.25

	RTT Deviation Coefficient
	4.0

	Timer Granularity (sec)
	0.5

	Persistence Timeout (sec)
	1.0


Table 2: TCP Parameters
AD3

As this is a partial proposal, the MAC simulation makes use of an error-free transmission medium. The following are simulation setting for each scenario:
	　
	Scenario 1
	Scenario 4
	Scenario 6
	Scenario 17 - 19

	Beacon Interval
	100 ms

	AIFS Setting
	Default (as specified in 802.11e draft v8.0)

	Cwmin[0]
	31
	63
	127
	15

	Cwmin[1]
	31
	63
	127
	15

	Cwmin[2]
	31
	31
	15
	7

	Cwmin[3]
	15
	15
	31
	3

	Cwmax[0]
	1023
	1023
	1023
	1023

	Cwmax[1]
	1023
	1023
	1023
	1023

	Cwmax[2]
	31
	31
	63
	15

	Cwmax[3]
	31
	31
	31
	7

	TXOP Limit
	Default (as specified in 802.11e draft v8.0)

	Data Tx Rate
	126 Mbps OFDM PHY

	QoS Poll Tx Rate
	24 Mbps OFDM PHY

	Maximum Service Interval
	Delay bound <= 50, 10ms

	　
	Delay bound > 50, 20ms

	Ack Policy Setting
	Block ACK Size = 10
	Block ACK Size = 5
	Block ACK Size = 10
	Block ACK Size = 10

	　
	AP -> STA1
	AP -> STA7
	AP -> STA11 
	　

	　
	AP -> STA3
	AP -> STA8
	AP -> STA12
	　

	　
	AP -> STA4
	STA7 -> AP
	AP -> STA13
	　

	　
	AP -> STA4 
	STA8 -> AP
	AP -> STA14
	　

	　
	The rest using No ACK
	Block ACK Size = 10
	AP -> STA15
	　

	　
	　
	AP -> STA9
	AP -> STA16
	　

	　
	　
	AP -> STA10
	AP -> STA17
	　

	　
	　
	The rest using No ACK
	AP -> STA18
	　

	　
	　
	　
	AP -> STA19
	　

	　
	　
	　
	The rest using No ACK
	　


AD4

The MAC simulation assumes PHY rates achieved through an occupied channel width of 20MHz

COMPARISON CRITERIA

CC2

The proposers are unaware of any regulatory issues arising through the implementation of this proposal in any regulatory domains.

CC3

Table 3 lists the goodput results (CC20, metric 1) for scenarios 1,4 and 6.
	Scenario
	Aggregate Goodput (Mbps)

	Scenario 1
	63.0084

	Scenario 4
	23.3968

	Scenario 6
	55.9434


Table 3: Aggregate Goodput results (CC20, metric 1)
CC11

· The proposal maintains backward compatibility to legacy 802.11 systems by making use of the legacy timing infrastructure – inter-frame spaces andbackoffs; and legacy access mechanisms specified by 802.11 and 802.11e.

· Additional inter-frame spaces are specified as extensions to existing definitions (Refer pg: 9).

· Additional frame types and subtypes are defined using the existing conventions (Refer pg: 3).

CC15

T1: 100Mbps
T2: 33.5667 Mbps (with .11 MAC)
T3: 16.7677 Mbps
T4: 62.3892 Mbps
CC18

Tables 4, 5 and 6, respectively report the goodput values and associated results for the non-QoS flows in simulation scenarios 1, 4 and 6.

	STA/Flow
	Goodput

	AP -> STA4
	884579 bps

	STA4 -> AP (TCP Ack)
	14025 bps

	STA4 -> STA10
	9237984 bps

	STA10 -> STA4 (TCP Ack)
	115697 bps


Table 4: Goodput for non-QoS flows in SS1
Aggregate non-QoS Goodput in SS1: 10252284 bps

Ratio of aggregate Goodput to Offered load (non-QoS) in SS1: 0.331
	STA/Flow
	Goodput (bps)

	AP -> STA1
	370667 bps

	STA1 -> AP (TCP Ack)
	18501 bps

	AP -> STA2
	412373 bps

	STA2 -> AP (TCP Ack)
	18439 bps

	AP -> STA3
	496920  bps

	STA3 -> AP (TCP Ack)
	24601 bps

	AP -> STA4
	467338 bps

	STA4 -> AP (TCP Ack)
	23567 bps

	AP -> STA5
	468655 bps

	STA5 -> AP (TCP Ack)
	23208 bps

	AP -> STA6
	4012800 bps

	STA6 -> AP (TCP Ack)
	188366 bps

	AP -> STA11
	322259 bps

	STA11 -> AP (TCP Ack)
	2844 bps

	AP -> STA12
	187934 bps

	STA12 -> AP (TCP Ack)
	1652  bps

	AP -> STA13
	16264 bps

	STA13 -> AP (TCP Ack)
	167 bps

	AP -> STA14
	539708 bps

	STA14 -> AP (TCP Ack)
	4768 bps

	AP -> STA15
	312018 bps

	STA15 -> AP (TCP Ack)
	2760 bps

	AP -> STA16
	202391 bps

	STA16 -> AP (TCP Ack)
	1788 bps

	AP -> STA17
	190344 bps

	STA17 -> AP (TCP Ack)
	1641 bps

	AP -> STA18
	259614 bps

	STA18 -> AP (TCP Ack)
	2258 bps

	AP -> STA19
	296960 bps

	STA19 -> AP (TCP Ack)
	2572 bps

	AP -> STA20
	348762 bps

	STA20 -> AP (TCP Ack)
	3074 bps

	STA1 -> AP
	105099 bps

	AP -> STA1 (TCP Ack)
	29850 bps

	STA2 -> AP
	100168  bps

	AP -> STA2 (TCP Ack)
	26097 bps

	STA3 -> AP
	97181  bps

	AP -> STA3 (TCP Ack)
	26942 bps

	STA4 -> AP
	2354834 bps

	AP -> STA4 (TCP Ack)
	31431 bps

	STA5 -> AP
	1750117 bps

	AP -> STA5 (TCP Ack)
	16261 bps

	STA6 -> AP
	79464 bps

	AP -> STA6 (TCP Ack)
	22966 bps

	STA21 -> AP
	21082 bps

	AP -> STA21 (TCP Ack)
	198 bps

	STA22 -> AP
	70475 bps

	AP -> STA22 (TCP Ack)
	658 bps

	STA23 -> AP
	145769 bps

	AP -> STA23 (TCP Ack)
	1401 bps

	STA24 -> AP
	143360 bps

	AP -> STA24 (TCP Ack)
	1357 bps


Table 5: Goodput for non-QoS flows for SS4
Aggregate non-QoS Goodput in SS4: 14249923 bps
Ratio of aggregate Goodput to offered load (non-QoS) in SS4: 0.0316
	STA/Flow
	Goodput (bps)

	AP -> STA1
	1136999 bps

	STA1 -> AP (TCP Ack)
	13072 bps

	AP -> STA2
	1225811 bps

	STA2 -> AP (TCP Ack)
	14033 bps

	AP -> STA3
	1164612 bps

	STA3 -> AP (TCP Ack)
	13366 bps

	AP -> STA4
	1148981 bps

	STA4 -> AP (TCP Ack)
	13430 bps

	AP -> STA5
	1171555 bps

	STA5 -> AP (TCP Ack)
	13323 bps

	AP -> STA6
	1167867 bps

	STA6 -> AP (TCP Ack)
	13219  bps

	AP -> STA7
	1138929 bps

	STA7 -> AP (TCP Ack)
	13009 bps

	AP -> STA8
	1213204 bps

	STA8 -> AP (TCP Ack)
	13783 bps

	AP -> STA9
	1143675 bps

	STA9 -> AP (TCP Ack)
	13134 bps

	AP -> STA10
	1223401 bps

	STA10 -> AP (TCP Ack)
	13668 bps


Table 6: Goodput for non-QoS flows in SS6
Aggregate non-QoS Goodput in SS6: 11869069 bps

Ratio of aggregate Goodput to Offered load (non-QoS) in SS6: 0.5935
CC19

Tables 7, 8 and 9, respectively report the goodput values and associated results for the QoS flows in simulation scenarios 1, 4 and 6.

	STA/Flow
	PLR (Target)
	PLR (Actual)
	Pass/Fail

	AP -> STA1
	10^-7
	0
	Pass

	AP -> STA3
	10^-7
	0
	Pass

	AP -> STA4
	5 * 10^-7
	0
	Pass

	AP -> STA7
	5%
	0
	Pass

	AP -> STA8
	5%
	0
	Pass

	AP -> STA9
	5%
	0
	Pass

	AP -> STA10
	10^-4
	0
	Pass

	AP -> STA11
	10^-4
	0
	Pass

	STA1 -> AP
	10^-2
	0
	Pass

	STA3 -> AP
	10^-2
	0
	Pass

	STA5 -> STA6
	10^-2
	0
	Pass

	STA6 -> STA5
	10^-2
	0
	Pass

	STA7 -> AP
	5%
	0
	Pass

	STA8 -> AP
	5%
	0
	Pass

	STA9 -> AP
	5%
	0
	Pass

	STA10 -> AP
	10^-4
	0
	Pass

	STA11 -> AP
	10^-4
	0
	Pass


Table 7: QoS objectives for flows in SS1
Number of flows satisfying the QoS objectives in SS1: 18
Fraction of flows satisfying the QoS objectives in SS1: 1
	STA/Flow
	PLR (Target)
	PLR (Actual)
	Pass/Fail

	AP -> STA7
	10^-4
	0
	Pass

	AP -> STA8
	10^-4
	0
	Pass

	AP -> STA8
	10^-4
	0
	Pass

	AP -> STA10
	10^-4
	0
	Pass

	AP -> STA25
	5%
	0
	Pass

	AP -> STA26 
	5%
	0
	Pass

	AP -> STA27
	5%
	0
	Pass

	AP -> STA28
	5%
	0
	Pass

	AP -> STA29
	5%
	0
	Pass

	AP -> STA30
	5%
	0
	Pass

	STA7 -> AP
	10^-4
	0
	Pass

	STA8 -> AP
	10^-4
	0
	Pass

	STA25 -> AP
	5%
	0
	Pass

	STA26 -> AP
	5%
	0
	Pass

	STA27 -> AP
	5%
	0
	Pass

	STA28 -> AP
	5%
	0
	Pass

	STA29 -> AP
	5%
	0
	Pass

	STA30 -> AP
	5%
	0
	Pass


Table 8: QoS objectives for flows in SS4
Number of flows satisfying the QoS objectives in SS4: 18
Fraction of flows satisfying the QoS objectives in SS4: 1
	STA/Flow
	PLR (Target)
	PLR (Actual)
	Pass/Fail

	AP -> STA11
	10^-4
	0
	Pass

	AP -> STA12
	10^-4
	0
	Pass

	AP -> STA13
	10^-4
	0
	Pass

	AP -> STA14
	10^-4
	0
	Pass

	AP -> STA15
	10^-4
	0
	Pass

	AP -> STA16 
	10^-4
	0
	Pass

	AP -> STA17
	10^-4
	0
	Pass

	AP -> STA18
	5 * 10^-7
	0
	Pass

	AP -> STA19
	5 * 10^-7
	0
	Pass

	AP -> STA20
	5%
	0
	Pass

	AP -> STA21
	5%
	0
	Pass

	AP -> STA22
	5%
	0
	Pass

	AP -> STA23
	5%
	0
	Pass

	AP -> STA24
	5%
	0
	Pass

	AP -> STA25
	5%
	0
	Pass

	AP -> STA26
	5%
	0
	Pass

	AP -> STA27
	5%
	0
	Pass

	AP -> STA28
	5%
	0
	Pass

	AP -> STA29
	5%
	0
	Pass

	AP -> STA30
	5%
	0
	Pass

	AP -> STA31
	5%
	0
	Pass

	AP -> STA32
	5%
	0
	Pass

	AP -> STA33
	5%
	0
	Pass

	AP -> STA34
	5%
	0
	Pass

	STA20 -> AP
	5%
	0
	Pass

	STA21 -> AP
	5%
	0
	Pass

	STA22 -> AP
	5%
	0
	Pass

	STA23 -> AP
	5%
	0
	Pass

	STA24 -> AP
	5%
	0
	Pass

	STA25 -> AP
	5%
	0
	Pass

	STA26 -> AP
	5%
	0
	Pass

	STA27 -> AP
	5%
	0
	Pass

	STA28 -> AP
	5%
	0
	Pass

	STA29 -> AP
	5%
	0
	Pass

	STA30 -> AP
	5%
	0
	Pass

	STA31 -> AP
	5%
	0
	Pass

	STA32 -> AP
	5%
	0
	Pass

	STA33 -> AP
	5%
	0
	Pass

	STA34 -> AP
	5%
	0
	Pass


Table 9: QoS objectives for flows in SS 6
Number of flows satisfying the QoS objectives in SS6: 39
Fraction of flows satisfying the QoS objectives in SS6: 1
CC20

Table 10 reports the metrics – 1, 2 and 3 called out by the CC document for simulation scenarios 1, 4 and 6.

	Simulation Scenario
	Metric#1 (Mbps)
	Metric#2 (Mbps)
	Metric#3 (Mbps)

	Scenario 1
	62.76886 
	52.516576 
	52.516576 

	Scenario 4
	23.39733 
	9.147392 
	9.147392 

	Scenario 6
	56.750925 
	44.881856 
	44.881856 


Table 10: BSS Aggregate Goodput at the MAC data SAP
CC46

The proposal requires the use of the Block ACK (BA) mechanism, specified in [2]. The BA mechanism is used to facilitate acknowledgement of individual MSDUs (with ACK policy set to BA), when the MAC-frame aggregation described in the proposal is used.
Individual Compartment MSDUs are identified by a unique sequence number, TID and source and destination addresses. Acknowledgements of packets sent to a particular STA are sought using the block-ACK request frame and delivered using the BA response frame. (For details, refer to pg: 6, of the specification).
CC47

To facilitate MAC aggregation, the proposal requires the creation of a new frame-type – Extended and subtype – Aggregated Data in the baseline 802.11 specification [1]. (For details, refer to pg: 3, of the technical proposal document).
To facilitate the use of reduced inter-frame spaces, the proposal defines two new inter-frame spaces. The use of the new inter-frame spaces is signalled using the proposed RCE bit in the TXVECTOR and RXVECTOR interface (For details, refer to pg: 9, of the technical proposal document).

CC51

	PHY Layer Data Rate (Mbps)
	Modulation Technique
	Number of TX Antennas
	Coding Scheme 
	Coding Rate
	Bandwidth
(MHz)
	Mandatory / Optional

	6
	BPSK
	1
	CC
	½
	20
	Mandatory

	12
	QPSK
	1
	CC
	½
	20
	Mandatory

	24
	16-QAM
	1
	CC
	½ 
	20
	Mandatory

	48
	64-QAM
	1
	CC
	2/3
	20
	Mandatory

	54
	64-QAM
	1
	CC
	¾
	20
	Mandatory

	36
	QPSK
	2
	CC
	¾ 
	20
	Mandatory

	72
	16-QAM
	2
	CC
	¾ 
	20
	Mandatory

	96
	64-QAM
	2
	CC
	2/3 
	20
	Mandatory

	108
	64-QAM
	2
	CC
	¾ 
	20
	Mandatory

	115
	64-QAM
	2
	LDPC
	4/5  
	20
	Mandatory

	126
	64-QAM
	2
	CC
	7/8
	20
	Mandatory

	108
	16-QAM
	3
	CC
	¾ 
	20
	Optional

	144
	64-QAM
	3
	CC
	2/3 
	20
	Optional

	172
	64-QAM
	3
	LDPC
	4/5
	20
	Optional


Table 11: BSS Aggregate Goodput at the MAC data SAP
CC51.5

This proposal assumes a 20MHz channelization.
CC59

Shown in Figure 1, Annex.
CC67

Part 1 of CC67 shown in Figures 2, 3 and 4, respectively of Annex.
CC67.2
E-NLOS (Antenna spacing=0.5) environment

  SNR@PER=10%

  PHY rate

108Mbps(2x2 MIMO 3/4 64QAM)
72Mbps(2x2 MIMO 3/4 16QAM)

  No offset                    40 dB




31.5 dB

  Offset +40ppm
41.5 dB (+1.5dB)


32 dB (+0.5dB)

  Offset -40ppm
40.7 dB (+0.7dB)


32 dB (+0.5dB)

E-LOS (Antenna spacing=0.5) environment

  PER@SNR=50dB

  PHY rate

108Mbps(2x2 MIMO 3/4 64QAM)
72Mbps(2x2 MIMO 3/4 16QAM)

  No offset

0.0632




0.0056

  Offset +40ppm
0.068




0.0192

  Offset -40ppm
0.0664




0.012
CC80
[Summary]

- 2x2MIMO or 3x3 MIMO
- Scattered and Staggered pilots subcarriers

- Varying Interleave Patterns

[Reference]

- Shown in proposal document, pages (15 through 28)
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ANNEX
Figure 1: Performance in AWGN





Figure 2: Performance in Channel B-NLOS





Figure 4: Performance in Channel E-NLOS





Figure 3: Performance in Channel D-NLOS
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