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[bookmark: _Toc378235418]Abstract

This document provides a mixed traffic model for each simulation scenario in Simulation Scenarios Document IEEE 802.11-14/0980r10




[bookmark: _Toc368949080][bookmark: OLE_LINK14][bookmark: OLE_LINK13]Problem 1

The underlying dot11ax Traffic Models are presented in the Evaluation Methodology Document IEEE 802.11-14/0571r8.

Traffic Model relevancy (Per each apartment/cubicle/BSS) to specific Simulation Scenarios are TBD for scenario 1~4 in the Simulation Scenarios Document IEEE 802.11-14/0980r10.

Currently the reserved location for the TBD information in the Simulation Scenario document only conveys the potential presence and characterstics of the traffic models.

For simulation purposes it is also necessary to know the specific traffic types that are present for a given Simulation Scenario, and at what frequency of presence among STA in the BSS: Traffic Mix.

Add Traffic Mix to each Simulation Scenario to complete the Simulation Scenario process and document.

Remove duplicate content and reformat for clarity.
Remedy 1

[Add the traffic mix configurations for scenario 1~4 as:]
[bookmark: _Toc368949081][bookmark: _Toc387917474]1 - Residential Scenario 


Traffic model


For Calibration: 

· Use full buffer traffic
· Downlink only or Uplink only
· BE class


For performance tests: 


	Traffic model (Per each apartment)  - TBD

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	D1
	AP/STA1
	Buffered video streaming
	
	200Mbps/N  (4k video 20Mbps for N=10);
	VI

	…
	
	
	
	
	VI

	DN
	AP/STA_N
	Buffered video streaming
	
	 200Mbps/N (4k video 20Mbps for N=10);
	VI

	Uplink

	U1
	STA1/AP
	
	
	1.5Mpbs
	

	
	
	
	
	
	

	UN
	STA_N/AP
	
	
	1.5Mpbs
	

	P2P (optional)

	P1
	STA_{N1+1}/STA_{N1+2}
	Buffered video streaming 
	
	10Mbps
	VI

	
	
	
	
	
	

	
	STA_{N-1}/STA_{N}
	Buffered video streaming 
	
	10Mbps
	

		Idle Management (optional 

	M1
	AP1
	Beacon
	TX
	80 octets long Beacon frame is transmitted every 100ms 
	

	M2-M
	All unassociated STAs
	Probe Req
	
	TBD
	



	Traffic model for each apartment

	Sim Traffic Identifier
	Source/Sink
	Traffic Model1
	Traffic Model Class Identifier2
	Directional3
	Number of Traffic Services Assigned to STAs in Sim Population (Source/Sink)4
	AC

	D1
	AP/STA
	Buffered Video Streaming
	BV6
	Asymmetric Bi-directional
	2/2
	VI

	D2
	AP/STA
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	4/4
	VI

	D3
	AP/STA
	FTP
	FTP
	Asymmetric Bi-directional
	2/2
	BE

	D4
	AP/STA
	HTTP
	HTTP
	Asymmetric Bi-directional
	4/4
	BE

	D5
	AP/STA
	Gaming
	GMG
	Asymmetric Bi-directional
	3/3
	VI

	D6
	AP/STA
	VoIP
	VOIP
	Symmetric Bi-directional
	2/2
	VO

	D7
	AP/STA
	MGMT: Beacon
	220 octets long Beacon frame @ 1 Mbps in 2.4 GHz/ @ 6 Mbps in 5 GHz is transmitted every 100 TUs
	Unidirectional
	1/0
	VI

	U1
	STA/AP
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	1/1
	VI

	U2
	STA/AP
	FTP
	FTP
	Asymmetric Bi-directional
	2/2
	BE

	U3
	STA/AP
	Gaming
	GMG
	Asymmetric Bi-directional
	3/3
	VI

	U4
	STA/AP
	MGMT: Probe Req
	TBD
	Unidirectional
	All unassociated STAs/0
	VI



Note 1,2,3: From Evaluation Methodology Document Appendix 2, except for MGMT traffic types which are defined in the Table.
Note 4: Traffic Services to/from STAs shall be randomly assigned among the total number of STAs in the simulation population for the identified population granularity (apartment, office cubicle, BSS, etc…). For example, the Traffic Service D1 would be randomly assigned to two different STAs, for SS1 that would be 2 of 10 STAs. Assignment to AP is always to a single AP in the simulation population for the identified population granularity.

[bookmark: _Toc368949082][bookmark: _Toc387917475]2 – Enterprise Scenario


Traffic model

	Traffic model (Per each cubicle) 

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	D1
	AP/STA1
	Web browsing, Local file transfer
	T1
	
	VI

	D2
	AP/STA3
	Web browsing, Local file transfer
	T3
	

	BE

	Uplink

	U1
	STA1/AP
	Web browsing, Local file transfer
	
	
	

	U2
	STA3/AP
	Web browsing, Local file transfer
	
	
	

	P2P

	P1
	STA1/STA2
	Lightly compressed video

	
	
	

	P2
	STA1/STA4
	Hard disk file transfer

	
	
	

		Idle / Management

	M1
	AP
	Beacon 
	
	
	

	M2
	STAs
	Probes 
	
	
	



	Traffic model for each office cubicle

	Sim Traffic Identifier
	Source/Sink
	Traffic Model1
	Traffic Model Class Identifier2
	Directional3
	Number of Traffic Services Assigned to STAs in Sim Population (Source/Sink)4
	AC

	D1
	AP/STA
	Buffered Video Streaming
	BV6
	Asymmetric Bi-directional
	2/2
	VI

	D2
	AP/STA
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	6/6
	VI

	D3
	AP/STA
	VDI
	VDI
	Asymmetric Bi-directional
	48/48
	VI

	D4
	AP/STA
	VoIP
	VOIP
	Symmetric Bi-directional
	10/10
	VO

	D5
	AP/STA
	MGMT: Beacon
	280 octets long Beacon frame @ 1 Mbps in 2.4 GHz/ @ 6 Mbps in 5 GHz is transmitted every 100 TUs
	Unidirectional
	1/0
	VI

	U1
	STA/AP
	MGMT: Probe Req
	TBD
	Unidirectional
	All unassociated STAs/0
	VI



Note 1,2,3: From Evaluation Methodology Document Appendix 2, except for MGMT traffic types which are defined in the Table.
Note 4: Traffic Services to/from STAs shall be randomly assigned among the total number of STAs in the simulation population for the identified population granularity (apartment, office cubicle, BSS, etc…). For example, the Traffic Service D3 would be randomly assigned to forty-eight different STAs, for SS2 that would be 48 of 64 STAs. Assignment to AP is always to a single AP in the simulation population for the identified population granularity.

[bookmark: _Toc368949083][bookmark: _Toc387917477]3 - Indoor Small BSSs Scenario

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Traffic model (per each BSS) - TBD

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	D1
	AP/STA1 to AP/STA10
	Highly compressed video (streaming)
	T2
	
	

	D2
	AP/STA11 to AP/STA20
	Web browsing
	T4
	
	

	D3
	AP/STA21 to AP/STA30
	Local file transfer
	T3
	
	

	D4

	AP/STA31 to
AP/STA 70
	Multicast Video Streaming
	T8
	
	

	
	
	
	
	
	

	Uplink

	U1
	STA1/AP to STA10/AP
	Highly compressed video (streaming) – UL TCP ACKs…
	
	
	

	U2
	STA11/AP to STA20/AP
	Web browsing: – UL TCP ACKs…
	
	
	

	U3
	STA21/AP to STA30/AP
	Local file transfer
	T3
	
	

	U4
	STA/AP31 to
STA/AP 70
	-
	 -
	
	

	
	
	
	
	
	

	P2P

	P1
	NONE  (see interfering scenarios)
	
	
	
	

		Idle / Management

	M1
	AP
	Beacon 
	TX
	
	

	M2
	STA36 to STA TBD
	Probe Req.
	TY
	
	



	Traffic model for each BSS

	Sim Traffic Identifier
	Source/Sink
	Traffic Model1
	Traffic Model Class Identifier2
	Directional3
	Number of Traffic Services Assigned to STAs in Sim Population (Source/Sink)4
	AC

	D1
	AP/STA
	Buffered Video Streaming
	BV6
	Asymmetric Bi-directional
	12/12
	VI

	D2
	AP/STA
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	8/8
	VI

	D3
	AP/STA
	FTP
	FTP
	Asymmetric Bi-directional
	4/4
	BE

	D4
	AP/STA
	HTTP
	HTTP
	Asymmetric Bi-directional
	12/12
	BE

	D5
	AP/STA
	Gaming
	GMG
	Asymmetric Bi-directional
	16/16
	VI

	D6
	AP/STA
	VoIP
	VOIP
	Symmetric Bi-directional
	12/12
	VO

	D7
	AP/STA
	MGMT: Beacon
	280 octets long Beacon frame @ 1 Mbps in 2.4 GHz/ @ 6 Mbps in 5 GHz is transmitted every 100 TUs
	Unidirectional
	1/0
	VI

	U1
	STA/AP
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	4/4
	VI

	U2
	STA/AP
	FTP
	FTP
	Asymmetric Bi-directional
	4/4
	BE

	U3
	STA/AP
	Gaming
	GMG
	Asymmetric Bi-directional
	16/16
	VI

	U4
	STA/AP
	MGMT: Probe Req
	TBD
	Unidirectional
	All unassociated STAs/0
	VI



Note 1,2,3: From Evaluation Methodology Document Appendix 2, except for MGMT traffic types which are defined in the Table.
Note 4: Traffic Services to/from STAs shall be randomly assigned among the total number of STAs in the simulation population for the identified population granularity (apartment, office cubicle, BSS, etc…). For example, the Traffic Service D1 would be randomly assigned to twelve different STAs, for SS3 that would be 12 of 40 STAs. Assignment to AP is always to a single AP in the simulation population for the identified population granularity.

[bookmark: _Toc387917478][bookmark: _Toc368949084]Interfering Scenario for Scenario 3 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
This scenario introduces and overlay of unmanaged P2P networks on top of Scenario 3.


	Traffic model for interfering scenario 

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	1
	STA_1 to STA_2
	Highly compressed video (streaming)
	T2
	
	

	2
	
	
	
	
	

	3
	STA_n to STA_{n+1}
	Local file transfer
	T3
	
	

		Idle / Management

	M1
	STA_{2n}
	Beacon 
	TX
	
	



	Traffic model for interfering P2P STAs per BSS for SS3

	Sim Traffic Identifier
	Source/Sink
	Traffic Model1
	Traffic Model Class Identifier2
	Directional3
	Number of Traffic Services Assigned to STAs in Sim Population (Source/Sink)4
	AC

	D1
	STA/STA
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	2/2
	VI

	D2
	STA/STA
	FTP
	FTP
	Asymmetric Bi-directional
	2/2
	BE

	D3
	STA/STA
	MGMT: Beacon
	220 octets long Beacon frame @ 1 Mbps in 2.4 GHz/ @ 6 Mbps in 5 GHz is transmitted every 100 TUs
	Unidirectional
	1/0
	VI



Note 1,2,3: From Evaluation Methodology Document Appendix 2, except for MGMT traffic types which are defined in the Table.
Note 4: Traffic Services to/from STAs shall be randomly assigned among the total number of STAs in the simulation population for the identified population granularity (apartment, office cubicle, BSS, etc…). For example, the Traffic Service D1 would be randomly assigned to two different STAs, for SS3:Interfering P2P per BSS that would be 2 of 4 STAs.
[bookmark: _Toc368949085][bookmark: _Toc387917479]4 - Outdoor Large BSS Scenario



	Traffic model (Per each BSS)  - TBD

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	D1
	AP/STA1 to AP/STA10
	Highly compressed video (streaming)
	T2
	
	

	D2
	AP/STA11 to AP/STA20
	Web browsing
	T4
	
	

	D3
	AP/STA21 to AP/STA25
	Local file transfer
	T3
	
	

	…
	…
	
	
	
	

	DN
	AP/STAN
	
	
	
	

	Uplink

	U1
	AP/STA1 to AP/STA10
	Highly compressed video (streaming) – UL TCP ACKs…
	
	
	

	U2
	AP/STA11 to AP/STA20
	Web browsing: – UL TCP ACKs…
	
	
	

	U3
	STA26/AP to STA30/AP
	Local file transfer
	T3
	
	

	…
	…
	
	
	
	

	UN
	STAN/AP
	
	
	
	

	P2P

	P1
	STA1/AP
	
	
	
	

	P2
	STA2/AP
	
	
	
	

	P3
	STA3/AP
	
	
	
	

	…
	…
	
	
	
	

	PN
	STAN/AP
	
	
	
	

		Idle Management

	M1
	AP1
	Beacon 
	TX
	
	

	M2
	STA2
	Probe Req.
	TY
	
	

	M3
	STA3
	
	
	
	

	…
	…
	
	
	
	

	MN
	STAN
	
	
	
	



	Traffic model for each BSS

	Sim Traffic Identifier
	Source/Sink
	Traffic Model1
	Traffic Model Class Identifier2
	Directional3
	Number of Traffic Services Assigned to STAs in Sim Population (Source/Sink)4
	AC

	D1
	AP/STA
	Buffered Video Streaming
	BV6
	Asymmetric Bi-directional
	5/5
	VI

	D2
	AP/STA
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	20/20
	VI

	D3
	AP/STA
	Multicast Video Streaming
	MC2
	Unidirectional
	1/12
	VI

	D4
	AP/STA
	FTP
	FTP
	Asymmetric Bi-directional
	4/4
	BE

	D5
	AP/STA
	HTTP
	HTTP
	Asymmetric Bi-directional
	15/15
	BE

	D6
	AP/STA
	Gaming
	GMG
	Asymmetric Bi-directional
	25/25
	VI

	D7
	AP/STA
	VoIP
	VOIP
	Symmetric Bi-directional
	20/20
	VO

	D8
	AP/STA
	MGMT: Beacon
	280 octets long Beacon frame @ 1 Mbps in 2.4 GHz/ @ 6 Mbps in 5 GHz is transmitted every 100 TUs
	Unidirectional
	1/0
	VI

	U1
	STA/AP
	Buffered Video Streaming
	BV3
	Asymmetric Bi-directional
	10/10
	VI

	U2
	STA/AP
	FTP
	FTP
	Asymmetric Bi-directional
	4/4
	BE

	U3
	STA/AP
	Gaming
	GMG
	Asymmetric Bi-directional
	25/25
	VI

	U4
	STA/AP
	MGMT: Probe Req
	TBD
	Unidirectional
	All unassociated STAs/0
	VI



Note 1,2,3: From Evaluation Methodology Document Appendix 2, except for MGMT traffic types which are defined in the Table.
Note 4: Traffic Services to/from STAs shall be randomly assigned among the total number of STAs in the simulation population for the identified population granularity (apartment, office cubicle, BSS, etc…). For example, the Traffic Service D1 would be randomly assigned to five different STAs, for SS4 that would be 5 of 50 STAs. Assignment to AP is always to a single AP in the simulation population for the identified population granularity.

Remedy 2

[Remove duplicative content from Annex 2:]
[bookmark: _Toc387917488]Annex 1 - Reference traffic profiles per scenario 


Reference traffic profile for Scenario 1

	Traffic Model # 
	Traffic model name 
	Description 
	Application traffic 
(Forward / Backward) 
	 Application Load  (Mbps) 
(Forward / Backward) 
	A-MPDU Size (B) 
(Forward / Backward) 
	Baseline Power Save Mechansim

	T1 
	Local file transfer 
	FTP/TCP transfer of large file within local network 
	FTP file transfer 
/ FTP TCP ACK 
	Full buffer / 
0.1 
	Max A-MPDU / 64 
	

	T2
	Lightly compressed video
	
	
	
	
	

	T3
	Internet streaming video/audio
	
	
	
	
	

	T4
	4k video streaming
	
	
	
	
	

	T5
	Online game server
	Moderate UDP traffic load with short large bursts periodically during game synchronization

	UDP packets

	2.4Mbps

	
	

	T6
	Management:  Beacon 
	
	
	
	
	

	T7
	Management: Probe requests
	
	
	
	
	

	T8
	Gaming
	Small UDP traffic load with short large bursts periodically during game synchronization
	UDP packets

	54 Kbps

	
	

	T9
	VoIP
	
	
	
	
	



Reference traffic profile for Scenario 2

	Traffic Model # 
	Traffic model name 
	Description 
	Application traffic 
(Forward / Backward) 
	 Application Load  (Mbps) 
(Forward / Backward) 
	A-MPDU Size (B) 
(Forward / Backward) 
	Baseline Power Save Mechansim

	T1 
	Local file transfer 
	FTP/TCP transfer of large file within local network 
	FTP file transfer 
/ FTP TCP ACK 
	Full buffer / 
0.1 
	Max A-MPDU / 64 
	

	T2
	Lightly compressed video
	
	
	
	
	

	T3
	Internet streaming video/audio
	
	
	
	
	

	T4
	4k video streaming
	
	
	
	
	

	T5
	Online game server
	Moderate UDP traffic load with short large bursts periodically during game synchronization

	UDP packets

	2.4Mbps

	
	

	T6
	Management:  Beacon 
	
	
	
	
	

	T7
	Management: Probe requests
	
	
	
	
	

	T8
	Virtual desktop infrastructure
	
	
	
	
	

	T9
	VoIP
	
	
	
	
	



Reference traffic profile for Scenario 3

	Traffic Model # 
	Traffic model name 
	Description 
	Application traffic 
(Forward / Backward) 
	 Application Load  (Mbps) 
(Forward / Backward) 
	A-MPDU Size (B) 
(Forward / Backward) 
	Baseline Power Save Mechansim

	T1 
	Local file transfer 
	FTP/TCP transfer of large file within local network 
	FTP file transfer 
/ FTP TCP ACK 
	Full buffer / 
0.1 
	Max A-MPDU / 64 
	

	T2
	Lightly compressed video
	
	
	
	
	

	T3
	Internet streaming video/audio
	
	
	
	
	

	T4
	4k video streaming
	
	
	
	
	

	T5
	Online game server
	Moderate UDP traffic load with short large bursts periodically during game synchronization

	UDP packets

	2.4Mbps

	
	

	T6
	Management:  Beacon 
	
	
	
	
	

	T7
	Management: Probe requests
	
	
	
	
	

	T8
	Multicast Video Streaming
	UDP/IP transfer of compressed video streaming
	UDP packet transfer/Nothing
	3-6Mbps/Nothing
	
	

	T8
	Gaming
	Small UDP traffic load with short large bursts periodically during game synchronization
	UDP packets

	54 Kbps

	
	

	T9
	VoIP
	
	
	
	
	



Reference traffic profile for Scenario 4

	Traffic Model # 
	Traffic model name 
	Description 
	Application traffic 
(Forward / Backward) 
	 Application Load  (Mbps) 
(Forward / Backward) 
	A-MPDU Size (B) 
(Forward / Backward) 
	Baseline Power Save Mechansim

	T1 
	Local file transfer 
	FTP/TCP transfer of large file within local network 
	FTP file transfer 
/ FTP TCP ACK 
	Full buffer / 
0.1 
	Max A-MPDU / 64 
	

	T2
	Lightly compressed video
	
	
	
	
	

	T3
	Internet streaming video/audio
	
	
	
	
	

	T4
	4k video streaming
	
	
	
	
	

	T5
	Online game server
	Moderate UDP traffic load with short large bursts periodically during game synchronization

	UDP packets

	2.4Mbps

	
	

	T6
	Management:  Beacon 
	
	
	
	
	

	T7
	Management: Probe requests
	
	
	
	
	

	T8
	Gaming
	Small UDP traffic load with short large bursts periodically during game synchronization
	UDP packets

	54 Kbps

	
	

	T9
	VoIP
	
	
	
	
	




Remedy 3

[Remove and relocate unique references to EVM from Annex 2:]

References for traffic models


1. 11-13/486, “HEW video traffic modeling” Guoqing Li et al, (Intel) [1] 11-13-1162-01-hew-vide-categories-and-characteristics
2. [2] 11-13-1059-01-hew-video-performance-requirements-and-simulation-parameters
3. [3]11-09-0296-16-00ad-evaluation-methodology.doc
4. [4] Rongduo Liu et al., “An Emperical Traffic Model of M2M Mobile Streaming Services ”, International conference C on Multimedia information networking and security, 2012
5. [5] JO. Rose, “ Statistical properties of MPEG video traffic and their impact on traffic modeling in ATM systems ”, Tech report, Institute of CS in University of Wurzburg
6. [6] Savery Tanwir., “A survey of VBR traffic models”, IEEE communication surveys and tutorials, Jan 2013
7. [7] Aggelos Lazaris et al., “A new model for video traffic originating from multiplexed MPEG-4 videoconferencing streams”, International journal on performance evaluation, 2007
8. [8]  A. Golaup et al., “Modeling of MPEG4 traffic at GOP level using autoregressive process”, IEEE VTC, 2002
9. [9] K. Park et al., “Self-Similar network traffic and performance evaluation”, John Wiley&Son, 2000
10. [10] M Dai et al., “A unified traffic model for MPEG-4 and H.264 video traces”, IEEE Trans. on multimedia, issue 5 2009.
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12. [12] Hongli Zhang et al., “Modeling Internet link delay based on measurement”, International conference on electronic computer technology, 2009.
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Traffic model

	Traffic model (Per each apartment)  - TBD

	#
	Source/Sink
	Name
	Traffic definition
	Flow specific parameters 
	AC

	Downlink

	D1
	AP/STA1
	4k Video
	T1
	
	VI

	D2
	AP/STA2
	Local file transfer
	T3
	
	BE

	D3
	AP/STA3
	…
	
	
	

	…
	…
	
	
	
	

	DN
	AP/STAN
	
	
	
	

	Uplink

	U1
	STA1/AP
	
	
	
	

	U2
	STA2/AP
	
	
	
	

	U3
	STA3/AP
	
	
	
	

	…
	…
	
	
	
	

	UN
	STAN/AP
	
	
	
	

	P2P

	P1
	STA1/AP
	
	
	
	

	P2
	STA2/AP
	
	
	
	

	P3
	STA3/AP
	
	
	
	

	…
	…
	
	
	
	

	PN
	STAN/AP
	
	
	
	

		Idle Management

	M1
	AP1
	Beacon 
	TX
	
	

	M2
	STA2
	Probe Req.
	TY
	
	

	M3
	STA3
	
	
	
	

	…
	…
	
	
	
	

	MN
	STAN
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