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1 Introduction

1.1 Purpose of this Document

This document contains MAC simulation results for the TGn Joint Proposal to IEEE 802.11 TGn in compliance to the TGn call for proposals.

The TGn comparison criteria call for full disclosure of results and conditions.  We present the results at varying levels of detail in the following documents.  The most summarised form is found in the presentation material [6].  This document contains all of the mandatory results – except per-flow results. Documents [3], [4] and [5] contain the detailed per-flow results and parameter settings as well as results for other simulation conditions.
1.2 Revision History

	Document Revision
	Date
	Author
	Change

	pre R0
	2005-12-23
	Adrian Stephens, Yuichi Morioka, Tomoko Adachi, Dmity Akhmetov, Sergey Shtin
	First release for TGn Joint Proposal

	R0
	2005-12-28
	Dmity Akhmetov
	Minor changes to reflect new MAC1 simulation numbers


1.3 Simulation Methodology

TBD UPDATE

Document [1] describes in full the methodology used to obtain this result.  This section contains a very brief summary of the methodologies.

Results were obtained using three independent MAC simulations which are called MAC1, MAC2 and MAC3 in this document.

The MAC1 simulation is based on the commercial Opnet ** simulation tool, with a substantially re-written MAC process and PHY pipeline.  The PHY model built into the pipeline is based on PER as a function of post-detection capacity.  The simulation uses three possible protection methods: Standard NAV, the LongNAV method of protection (a MAC-layer technique described in [2, section 8.1.7.1]) and Extended PHY Protection (described in [1]).  

Results reported here from that model use the LongNAV protection method. The simulation supports MAC Header compression, reverse direction data and periodic reverse direction data MAC options Implicit BAR and Compressed BA as described in [1, section 2.1.8.5 and 2.1.8.6], A-MSDU aggregation as described in [1, section 2.1.8.7]
For the MAC1 simulation, variants of the standard SS with increased TCP offered load set to the equivalent of 100Mbps per TCP application in ss#1 and of 30Mbps per TCP application in ss#4 and ss#6 were also simulated.  These are shown as "SS1 +", "SS4 +" and "SS6 +" below.

The MAC2 simulation is a discrete event-based simulator written in "C".  The PHY model is based on PER as a function of SNR.  The simulation supports two protection methods:  Standard NAV and Extended PHY Protection (described in [1]).  Results reported here from that model use the Extended PHY protection method.

The MAC3 simulation is based on the commercial Opnet simulation tool with the model based on MAC1 (details are described in [1]). The differences between MAC1 model are that the BAR frame is completely deleted from the data aggregate to simulate the Implicit BAR behavior and the effect of link adaptation for short range channel variation is turned off which appears to be MCS fixed for each traffic per node. To turn off the effect of link adaptation based on PER given from post-detection capacity, the PHY model is changed to be based on PER as a function of SNR. The simulation uses Long NAV as the protection method. 

The simulation supports the mandatory Extended BA features (described in [2]). The purpose of this simulation is to investigate the performance benefits of the Extended BA features. One of the benefits of Extended BA is that it reduces implementation load using Partial State BA. So the investigation is done under implementation realistic conditions (i.e., 8 MPDUs aggregated in A-MPDU). Therefore MAC3 simulation does not aim to improve the total throughput. Other features such as A-MSDU, Reverse Direction, PSMP, Multiple TID Block Ack, and N-Immediate BA are not used. 
The offered load of SS1 +, 4 +, and 6 + in MAC3 is twice larger than the standard SS defined in the TGn UMs. The offered load of SS16, 17, 18, and 19 are the same with the standard SS definition. SS17 + shows the results for offered load three times larger than the one defined as the TGn UM.   

1.4 Model Credits

The following people created the models and provided the PHY simulation results embodied in the MAC simulations.
	Model
	MAC Model
	PHY Curves

	MAC1
	Dmitry Akhmetov, Intel

Adrian Stephens, Intel
	John Sadowsky, Intel

Sergey Shtin, Intel

	MAC2
	Yuichi Morioka, Sony

Kenzoh Nishikawa, Sony

Kazuyuki Sakoda, Sony
	Darren McNamarra, Toshiba
John Sadowsky, Intel

	MAC3
	Tomoko Adachi, Toshiba
	Darren McNamara, Toshiba


2 Results for Mandatory Comparison Criteria and FR

2.1 Summary of Configurations

2.1.1 MAC1 2x2x20
	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	20 MHz

	PHY Options enabled
	SGI where allowed

	TCP Model
	Reno

	Protection Method
	LongNAV

	Channel Access Method
	Optimised HCCA for QoS flows and EDCA for non-QoS flows mimicking the use of TSPECs

	QoS parameter Optimization
	An HCCA schedule was created manually that satisfied the QoS constraints.

	BlockAck policy
	Implicit BA, Compressed BA

	A-MSDU usage
	ON

	A-MPDU usage
	ON

	PSMP 
	OFF

	Reverse data flow
	ON


2.1.2 MAC1 2x2x40

	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	40 MHz

	PHY Options enabled
	SGI where allowed

	TCP Model
	Reno

	Protection Method
	LongNAV

	Channel Access Method
	Optimised HCCA for QoS flows and EDCA for non-QoS flows mimicking the use of TSPECs

	QoS parameter Optimization
	An HCCA schedule was created manually that satisfied the QoS constraints.

	BlockAck policy
	Implicit BAR, Compressed BA

	A-MSDU usage
	ON

	A-MPDU usage
	ON

	PSMP 
	OFF

	Reverse data flow
	ON


2.1.3 MAC2 2x2x20

	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	20 MHz

	PHY Options enabled
	None

	TCP Model
	New Reno

	Protection Method
	Extended PHY Protection

	Channel access method
	EDCA

	QoS Parameter Optimization
	Optimized EDCA Contention Window Settings were used to satisfy QoS Requirements.

	BlockAck policy
	Compressed BA

	A-MSDU usage
	OFF

	PSMP 
	OFF

	Reverse data flow
	OFF


2.1.4 MAC2 2x2x40

	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	40 MHz

	PHY Options enabled
	None

	TCP Model
	New Reno

	Protection Method
	Extended PHY Protection
Note, Extended PHY Protection vs LongNAV comparisons derived from the MAC2 results are shown in section 3.1 below.

	Channel access method
	EDCA

	QoS Parameter Optimization
	Optimized EDCA Contention Window Settings were used to satisfy QoS Requirements.

	BlockAck policy
	Compressed BA

	A-MSDU usage
	OFF

	PSMP 
	OFF

	Reverse data flow
	OFF


2.1.5 MAC3 2x2x20 Parameters

	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	20 MHz

	PHY Options enabled
	None

	TCP Model
	Reno

	Protection Method
	Long NAV

	Channel Access Method
	Optimised HCCA for QoS flows and EDCA for non-QoS flows mimicking the use of TSPECs

	QoS Parameter Optimization
	An HCCA schedule was created manually that satisfied the QoS constraints.

	BlockAck policy
	Mandatory features of Extended BA

	Max. No. of MPDUs in A-MPDU
	8

	A-MSDU usage
	OFF

	PSMP
	OFF

	Multiple TID Block Ack
	OFF

	Reverse Direction
	OFF

	N-Delayed BA
	OFF


2.1.6 MAC3 2x2x40 Parameters

	Parameter
	Value

	Number of Tx Antennae
	2

	Number of Rx Antennae
	2

	Nominal Channel Width
	40 MHz

	PHY Options enabled
	None

	TCP Model
	Reno

	Protection Method
	Long NAV

	Channel Access Method
	Optimised HCCA for QoS flows and EDCA for non-QoS flows mimicking the use of TSPECs

	QoS parameter Optimization
	An HCCA schedule was created manually that satisfied the QoS constraints.

	BlockAck policy
	Mandatory features of Extended BA

	Max. No. of MPDUs in A-MPDU
	8

	A-MSDU usage
	OFF

	PSMP
	OFF

	Multiple TID Block Ack
	OFF

	Reverse Direction
	OFF

	N-Delayed BA
	OFF


2.2 Results relating to MAC simulations

Note, the channel access mechanism used to obtain the results is indicated with these colours:  

	Optimised HCCA for QoS flows and EDCA for non-QoS flows mimicking the use of TSPECs
	Optimized EDCA Contention Window Settings 


	CC#
	Name
	Result
	MAC1
	MAC2
	MAC3

	
	
	
	2x2x20
	2x2x40
	2x2x20
	2x2x40
	2x2x20
	2x2x40

	CC3
	List of goodput results for usage models 1, 4 and 6.
	SS1 (Mbps)
	n/a
	n/a
	61.82
	80.65
	n/a
	n/a

	
	
	SS1 + 
	107.28
	183.56
	n/a
	n/a
	80.1
	117.8

	
	
	SS4
	n/a
	n/a
	56.93
	88.93
	n/a
	n/a

	
	
	SS4 + 
	106.87
	215.82
	n/a
	n/a
	87.7
	162.5

	
	
	SS6
	n/a
	n/a
	47.16
	64.06
	
	

	
	
	SS6 + 
	98.29
	194.12
	n/a
	n/a
	61.2
	119.0

	CC15
	Sharing of medium with legacy devices
	T1 (Mbps)
	99.97 

	n/a
	n/a
	n/a
	See section 1.7

	
	
	T2 (Mbps)
	45.22
	n/a
	n/a
	n/a
	

	
	
	T3 (Mbps)
	59.54
	n/a
	n/a
	n/a
	

	
	
	T4 (Mbps)
	23.34
	n/a
	n/a
	n/a
	

	CC18
	HT Usage Models Supported (non QoS)
	SS1

(Mbps/ratio)
	n/a
	n/a
	9.77/0.32
	28.60/0.92
	n/a
	n/a

	
	
	SS1 +
	54.84/0.27
	131.10/0.66
	n/a
	n/a
	27.8/0.14
	65.5/0.33

	
	
	SS4
	n/a
	n/a
	47.97/0.11
	80.00/0.18
	n/a
	n/a

	
	
	SS4 +
	97.80/0.22
	206.71/0.27
	n/a
	n/a
	80.7/0.10
	155.4/0.20

	
	
	SS6
	n/a
	n/a
	4.00/0.20
	21.41/1.07
	n/a
	n/a

	
	
	SS6 +
	53.53/0.18
	149.28/.50
	n/a
	n/a
	16.4/0.055
	74.2/0.25

	CC19
	HT Usage Models Supported (QoS)
	SS1
	n/a
	n/a
	16/17
	17/17
	n/a
	n/a

	
	
	SS1 +
	17/17
	17/17
	n/a
	n/a
	17/17
	17/17

	
	
	SS4
	n/a
	n/a
	18/18
	18/18
	n/a
	n/a

	
	
	SS4 +
	18/18
	18/18
	n/a
	n/a
	18/18
	18/18

	
	
	SS6
	n/a
	n/a
	39/39
	39/39
	n/a
	n/a

	
	
	SS6 +
	39/39
	39/39
	n/a
	n/a
	39/39
	39/39

	CC20
	BSS Aggregate Goodput at the MAC data SAP
	SS1
	M1
	n/a
	n/a
	61.82
	80.65
	n/a
	n/a

	
	
	
	M2
	n/a
	n/a
	61.80
	80.65
	n/a
	n/a

	
	
	
	M3
	n/a
	n/a
	61.32
	80.65
	n/a
	n/a

	
	
	SS1 +
	M1
	107.30
	183.57
	n/a
	n/a
	80.1
	117.8

	
	
	
	M2
	107.28
	183.56
	n/a
	n/a
	80.1
	117.8

	
	
	
	M3
	107.30
	183.57
	n/a
	n/a
	80.1
	117.8

	
	
	SS4
	M1
	n/a 
	n/a 
	56.93
	88.93
	n/a
	n/a

	
	
	
	M2
	n/a 
	n/a 
	56.93
	88.93
	n/a
	n/a

	
	
	
	M3
	n/a 
	n/a 
	56.93
	88.93
	n/a
	n/a

	
	
	SS4 +
	M1
	106.91
	215.82
	n/a
	n/a
	87.7
	162.5

	
	
	
	M2
	106.87
	215.79
	n/a
	n/a
	87.7
	162.6

	
	
	
	M3
	106.91
	215.82
	n/a
	n/a
	87.7
	162.5

	
	
	SS6
	M1
	n/a
	n/a 
	47.16
	64.06
	n/a
	n/a

	
	
	
	M2
	n/a 
	n/a 
	47.16
	64.06
	n/a
	n/a

	
	
	
	M3
	n/a 
	n/a 
	47.16
	64.06
	n/a
	n/a

	
	
	SS6 +
	M1
	98.35
	194.12
	n/a
	n/a
	61.2
	119.0

	
	
	
	M2
	98.29
	194.01
	n/a
	n/a
	61.2
	119.0

	
	
	
	M3
	98.35
	194.12
	n/a
	n/a
	61.2
	119.0

	CC24
	MAC Efficiency
	SS1
	n/a
	n/a 
	0.67
	0.56
	n/a
	n/a

	
	
	SS1 +
	0.77
	0.70
	n/a
	n/a
	0.65
	0.47

	
	
	SS4
	n/a 
	n/a 
	0.54
	0.45
	n/a
	n/a

	
	
	SS4 +
	0.83
	0.80
	n/a
	n/a
	0.67
	0.60

	
	
	SS6
	n/a 
	n/a 
	0.49
	0.40
	n/a
	n/a

	
	
	SS6 +
	0.76
	0.74
	n/a
	n/a
	0.47
	0.44

	CC27
	Throughput / Range
	
	n/a
	See section 1.8
	
	
	n/a
	See section 1.8

	CC28
	Throughput / Range in 20MHz
	
	See section 1.9
	n/a
	
	
	See section 1.9
	n/a

	CC58
	HT Spectral Efficiency
	bps/Hz
	From the CC28 curve, goodput is ~113.9 Mbps at a PSDU PHY rate of 130 Mbps for channel Models B and D.

(GI=0.8us)

Spectral Efficiency =

113.9/20 =

5.695 bps/Hz

(for channel models B and D)


	From CC27, goodput is 225.6 Mbps at a PSDU PHY rate of 270.0Mbps for Channel Models B and D.

(GI=0.8us)

Spectral Efficiency = 225.6/40 =

5.64 bps/Hz

(for channel models B and D)


	
	
	
	

	Note1: Refer to [3] for CC18/19 per-flow MAC1 results

	Note2: Refer to [4] for CC18/19 per-flow MAC2 results


2.3 MAC Comparison Criteria not related to simulation results

	CC#
	Name
	Disclosure

	CC11
	Backward compatibility  with 802.11-1999 (Rev 2003) and 802.11g
	Backwards compatibility is provided at the PHY level [2, section 12.3.1.2] essentially by retaining the legacy short and long training fields and the legacy signal field.

Backward compatibility is managed within the MAC through the definition of an operating mode and rules for operation in each operating mode.

Protection mechanisms are defined using both PHY-level ("extended PHY protection") and MAC-level techniques using legacy and legacy duplicate frames to establish protection.

	CC46
	MAC Compatibility and parameters.
	See section 1.10

	CC47
	MAC  extensions
	See section 1.11


2.4 CC15 from MAC3 simulation
The following tables show results for CC15 from the MAC3 simulation. 

	CC#
	Name
	Result
	MAC3
	MAC3

	
	
	
	2x2x20
	2x2x40

	
	
	
	w/o Extended BA
	wi. Extended BA
	w/o Extended BA
	wi.Extended BA

	CC15
	Sharing of medium with legacy devices
	SS17
	n/a
	98.989
	n/a
	n/a

	
	
	SS17 +
	n/a
	122.441
	n/a
	n/a

	
	
	SS18
	44.112
	
	n/a
	n/a

	
	
	SS19
	See next table
	See next table
	n/a
	n/a


The table below shows the throughput results for CC15 from the MAC3 simulation, vs. MCS for HT device.
54Mbps (64QAM, 3/4, 1x) is used as the MCS for legacy device. 

	For HT device
	w/o Extended BA
	wi. Extended BA

	MCS
	Rate(Mbps)
	HT
	Legacy
	Total
	HT
	Legacy
	Total

	64QAM,3/4,1x
	58.5
	22.680
	21.344
	44.024
	23.294
	21.227
	44.521

	64QAM,5/6,1x
	65
	23.261
	22.462
	45.722
	24.739
	21.827
	46.566

	16QAM,1/2,2x
	52
	18.696
	22.873
	41.569
	22.190
	20.168
	42.359

	16QAM,3/4,2x
	78
	26.323
	22.991
	49.314
	32.597
	19.698
	52.295

	64QAM,2/3,2x
	104
	33.120
	23.141
	56.261
	43.469
	18.845
	62.314

	64QAM,3/4,2x
	117
	37.195
	22.748
	59.943
	43.896
	20.521
	64.417

	64QAM,5/6,2x
	130
	37.728
	23.813
	61.541
	51.101
	19.227
	70.327


2.5 CC27

Figure 1 shows results for CC27 from the MAC1 simulation, truncated at 100m range for Channel B and Channel D.

The MAC and PHY parameters used are defined in [3, CC27 2x2x40 tab].   Any parameters (e.g. SIFS spacing and slot timings) not specified there take on the 802.11a values.

[image: image1.emf]CC 27, Goodput vs. Range, Channels B and D, GI=0.8 us
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Figure 1 - CC27 Results from the MAC1 simulation
Figure 2 shows results for CC27 from the MAC3 simulation with Extended BA, truncated at 90m range for Channel B.

[image: image2.emf]CC27, Throughput vs. Range, 40MHz, Channel B, GI=0.8 us.
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Figure 2  - CC27 Results from the MAC3 simulation

2.6 CC28

Figure 3 shows results for CC28 from the MAC1 simulation, truncated at 100m range for Channel B and Channel D.

The MAC and PHY parameters used are defined in [3, CC28 2x2x20 tab]. Any parameters (e.g. SIFS spacing and slot timings) not specified there take on the 802.11a values.

[image: image3.emf]CC 28, Goodput vs. Range, Channels B and D, GI=0.8
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Figure 3 - CC28 Results from the MAC1 simulation
Figure 4 shows results for CC28 from the MAC3 simulation with Extended BA, truncated at 90m range for Channel B.


[image: image4.emf]CC28, Throughput vs. Range, 20MHz, Channel B, GI=0.8 us.
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Figure 4 - CC28 Results from the MAC3 simulation

2.7 CC46 – Baseline options

"Provide a list of optional features of 802.11a/b/d/e/g/h/i/j that are required for HT operation, and a summary description of the manner in which they are used.  Include references to the sections in the technical proposal document where the complete details are given."

IEEE 802.11e
	Item
	Feature
	Brief Description
	Sections in [2]

	CF12
	QoS Supported
	The proposal requires the use of features introduced in the IEEE 802.11e amendment. 
	TBD

	QB4
	Block Acknowledgement
	The TGn Joint Proposal requires support for Block Acknowledgment in the context of frame aggregation
See below for a summary of the extensions..
	TBD 

	QB5
	Automatic Power Save Delivery
	Enhanced in the context of power-saving multi-poll (PSMP) sequences.
	TBD 

	QD3
	Continuation of EDCA TXOP Support
	Under LongNAV rules, a TXOP can be truncated by use of CF-END
	TBD 


2.8 CC47

"Provide a summary description of MAC extensions beyond 802.11a/b/d/e/g/h/i/j that are required for HT operation. Include references to the sections in the technical proposal document where the complete details are given."

	Feature
	Brief  Description
	Section in [2]

	A-MPDU Aggregation
	Allows the transmission of multiple MPDU in a single PSDU
	TBD

	A-MSDU Aggregation
	Allows the transmission of multiple MSDU within a single Data MPDU
	TBD 

	Bi-directional data flow
	Allows the aggregation of control MPDUs in one direction with Data MPDUs in the reverse direction under control of the TXOP owner
	TBD 

	MAC Protection
	Two additional procedures for MAC protection, Long NAV, and Extend PHY Protection
	TBD 

	Coexistence Mechanisms
	Definition of a rules for legacy protection and management of channel selection and width.
	TBD

	MAC Support for Closed Loop Link adaptation
	Allows the adaptation of modulation coding scheme according to channel conditions
	TBD 

	Extended BA
	BA extended by the following features:

· Compression of the BA

· Implicit BAR

· Partial State

· Multiple-TID BA/BAR


	TBD 

	Power-Save Multi-Poll
	A Power-save multipoll combines with 802.11e Unscheduled and Scheduled APSD to allow STA to wake at known times for downlink and uplink data.
	TBD


2.9 FR1

"Demonstrate at least one set of conditions under which 100 Mbps at the top of the MAC SAP can be achieved.  Provide all relevant information to document this."

In 2x2x40 mode of operation, the MAC1 simulation demonstrates a goodput of >225.6Mbps for SS16 using the mandatory features only of the MAC and PHY, simulation methodology described in [1] and the MAC and PHY parameters reported in [3,  "ss#16 CC27 2x2x40"].

2.10 FR2

"Proposal supports at least one mode of operation that supports 100Mbps throughput at the top of the MAC SAP in a 20MHz channel. Provide all relevant information to document this."

The mandatory minimum PHY mode of operation is 2x2, 64 QAM, R=5/6
This corresponds to 130Mbps instantaneous rate at the PHY (using GI=0.8).

A maximum goodput of 113.9. Mbps is reported in [3, "ss#16 CC28 2x2x20" tab]. The curve crosses 100Mbps at about 13m range. (channel model B)
3 Required Additional Disclosures

	Number
	Name
	Disclosure

	AD2
	TCP Model Parameters
	Refer to [3, "Common" tab].

Refer to [1, section 3.1] (MAC2 TCP parameters)

	AD3
	MAC simulation methodology
	This is described in [1], please refer to [1].

	AD4
	MAC simulation occupied channel width
	For nxnx40 results, a nominal channel width of 40MHz was occupied.

For nxnx20 results, a nominal channel width of 20MHz was occupied.

	AD5
	Justification of low PLR rates achieved
	This disclosure relates specifically to the MAC1 2x2x40 simulation.

MAC1 simulation targets < 10% PER at the top of the PHY.

The fast link adaptation method described in [1, section 2.2.4] achieves the performance shown in [1, section 5].  Typically PER is < 1% except at extreme range.

Assuming a PER of 1%, the specified residual PLR of 10-7 can be reached by permitting 4 transmission attempts (3 retries).

Assuming uncorrelated errors, these retry attempts will include (with high probability) only a single Data MPDU.

At the PHY rates observed in simulation for the Video flows (average 230Mbps), a single Data MPDU / BAR / BA retry exchange takes ~300us.  3 retries takes ~1ms.

The average transport delay observed with the Video traffic is <30ms.  Attributing this entirely to channel access delay, 3 retries in a separate TXOP would take ~31ms, which is comfortably less than the 200ms delay bound.


4 Characterisation of MAC Features

4.1 Protection Mechanisms

Selected CC results are presented from the MAC2 simulation to show the relative performances of the two protection modes described in [1] relating to the MAC2 simulation.

	CC#
	Result
	MAC2 2x2x40 
Standard NAV
	MAC2 2x2x40

Extended PHY Protection

	CC3
	SS1 (Mbps)
	74.55
	80.65

	
	SS4
	79.31
	88.93

	
	SS6
	52.89
	64.06

	CC18
	SS1

(Mbps/ratio)

	22.49/0.73
	28.60/0.92

	
	SS4
	70.37/0.16
	80.00/0.18

	
	SS6
	9.96/0.50
	21.41/1.07

	CC19
	SS1
	16/17
	17/17

	
	SS4
	18/18
	18/18

	
	SS6
	39/39
	39/39

	CC20
	SS1
	M1
	74.55
	80.65

	
	
	M2
	74.54
	80.65

	
	
	M3
	74.05
	80.65

	
	SS4
	M1
	79.31
	88.93

	
	
	M2
	79.31
	88.93

	
	
	M3
	79.31
	88.93

	
	SS6
	M1
	52.89
	64.06

	
	
	M2
	52.89
	64.06

	
	
	M3
	52.89
	64.06

	CC24
	SS1
	0.54
	0.56

	
	SS4
	0.44
	0.45

	
	SS6
	0.36
	0.40


4.2 Extended BA

Compressed BA, Partial State BA, and Implicit BAR are the mandatory features of the TGn Joint Proposal.  This section shows the performance results from the MAC3 simulator with/without the use of these features.

4.2.1 Summary of Extended BA benefit

From the SS6 results of 20 MHz, it can be seen that the aggregate throughput is increased by approximately 10% when the Extended BA feature is used.
4.2.2 Extended BA Results

	CC#
	Name
	Result
	MAC3
	MAC3

	
	
	
	2x2x20
	2x2x40

	
	
	
	w/o Extended BA
	wi. Extended BA
	w/o Extended BA
	wi.Extended BA

	CC3
	List of goodput results for usage models 1, 4 and 6.
	SS1 + (Mbps)
	75.3
	80.1
	111.9
	117.8

	
	
	SS4 +
	80.8
	87.7
	152.9
	162.5

	
	
	SS6 +
	55.7
	61.2
	110.5
	119.0

	CC18
	HT Usage Models Supported (non QoS)
	SS1 +
(Mbps/ratio)
	23.9/

0.12
	27.8/

0.14
	59.6/0.30
	65.5/0.33

	
	
	SS4 +
	73.7/

0.09
	80.7/

0.10
	145.9/0.19
	155.4/0.20

	
	
	SS6 +
	10.9/

0.036
	16.4/

0.055
	65.8/0.22
	74.2/0.25

	CC19
	HT Usage Models Supported (QoS)
	SS1 +
	17/17
	17/17
	17/17
	17/17

	
	
	SS4 +
	18/18
	18/18
	18/18
	18/18

	
	
	SS6 +
	39/39
	39/39
	39/39
	39/39

	CC20
	BSS Aggregate Goodput at the MAC data SAP
	SS1 +
	M1
	75.3
	80.1
	111.9
	117.8

	
	
	
	M2
	75.3
	80.1
	111.9
	117.8

	
	
	
	M3
	75.3
	80.1
	111.9
	117.8

	
	
	SS4 +
	M1
	80.8
	87.7
	152.9
	162.5

	
	
	
	M2
	80.8
	87.7
	152.9
	162.5

	
	
	
	M3
	80.8
	87.7
	152.9
	162.5

	
	
	SS6 +
	M1
	55.7
	61.2
	110.5
	119.0

	
	
	
	M2
	55.7
	61.2
	110.5
	119.0

	
	
	
	M3
	55.7
	61.2
	110.5
	119.0

	CC24
	MAC Efficiency
	SS1 +
	0.61
	0.65
	0.45
	0.47

	
	
	SS4 +
	0.62
	0.67
	0.57
	0.60

	
	
	SS6 +
	0.43
	0.47
	0.41
	0.44

	CC15
	Sharing of medium with legacy devices
	SS17
	
	98.989
	
	

	
	
	SS17 +
	
	122.441
	
	

	
	
	SS18
	44.112
	
	n/a
	n/a

	
	
	SS19
	See section 4.2.7
	See section 4.2.7
	
	

	CC27
	Throughput / Range
	SS16
	n/a
	n/a
	
	See section 4.2.8

	CC28
	Throughput / Range in 20MHz
	SS16
	
	See section 4.2.9
	n/a
	n/a
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This document discloses results required by the 802.11n comparison criteria and functional requirements related to the MAC performance of the TGn Joint Proposal [1] [2].
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� Note that the PHY model used for this simulation (results T1-T4) was the same as that used for the other MAC simulations.  As such it included impairments IM1, IM5 and IM6.  This is not expected to significantly affect these results.
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Links

		Revision History

		Revision		Date		Author		Changes

		0		15-Dec-05		Adachi		Initial Release

		Summary of Results Worksheets

		Name		Channel Width		Channel Access		CCs reported		Note

		SS#1 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#1 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#16 wi. Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 27, 28

		SS#17 wi. Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#18 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#19 wi.&w/o Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#1 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#1 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#16 wi. Extended BA 2x2x40		40MHz		EDCA (Modified CW)		CC 27, 28

		References



SS#1 wi. Extended BA 2x2x40

SS#4 wi. Extended BA 2x2x40

SS#6 w/o Extended BA 2x2x40

SS#6 wi. Extended BA 2x2x40

SS#1 w/o Extended BA 2x2x40

SS#4 w/o Extended BA 2x2x40

SS#16 wi. Extended BA 2x2x40

References

SS#1 wi. Extended BA 2x2x20

SS#4 wi. Extended BA 2x2x20

SS#6 w/o Extended BA 2x2x20

SS#6 wi. Extended BA 2x2x20

SS#1 w/o Extended BA 2x2x20

SS#4 w/o Extended BA 2x2x20

SS#16 wi. Extended BA 2x2x20

SS#17 wi. Extended BA 2x2x20

SS#18 2x2x20

SS#19 wi.&w/o Extended BA 2x2x20



Common

		

		TCP Model Parameters for CC18., CC19, CC20. CC24

		MSS		Ethernet (1500)

		Receive Buffer (bytes)		65535

		Receive Buffer Adjustment		None

		Delayed ACK Mechanism		Segment/Clock based

		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

		Selectove AKC (SACK)		Disabled

		ECN Capability		Disabled

		Segment Send Threshold		Byte Boundary

		Active Connection Threshold		Unlimited

		Karn's Algorithm		Enabled

		Nagle Algorithm		Disabled

		Initial Sequence Number		Auto Complete

		Initial RTO (sec)		3.0

		Mim RTO (sec)		1.0

		Max RTO (sec)		64.0

		RTT Gain		0.125

		Deviation gain		0.25

		RTT Deviation Coefficient		4.0

		Timer Granularity		0.5





SS#1 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				1928		1928		616960		0.477643		0		0		0		0		104.000003		0		0.15424		23.9328		0.119664		-		17/17		75.342932		75.342932		75.342932		123.504167		0.6100436433

		0		4		0				3728		3728		44736000		0.191889		0		0		0		0		130.000001		100		11.184						-

		10		4		0				2032		2032		650240		0.112115		0		0		0		0		103.999999		0		0.16256						-

		4		10		0				4144		4144		49728000		0.479009		0		0		0		0		104.000004		100		12.432						-

		0		1				13		6158		6158		73896000		0.165826		0		0		0		0		130.000003		19.200001		18.474						0

		0		3				13		7891		7891		94692000		0.095728		0		0		0		0		130.000001		24		23.673						0

		0		4				13		1323		1323		15876000		0.057722		0		0		0		0		130.000001		4		3.969						0

		0		7				15		399		399		383040		0.03252		8		7680		0		0		130.000006		0.096		0.09576						2.0050125313

		0		8				15		399		399		383040		0.032724		6		5760		0		0		129.999997		0.096		0.09576						1.5037593985

		0		9				15		399		399		383040		0.033482		8		7680		0		0		129.999998		0.096		0.09576						2.0050125313

		0		10				13		1939		1939		7942144		0.058451		0		0		0		0		130		2		1.985536						0

		0		11				13		152		152		508288		0.056493		0		0		0		0		130.000004		0.128		0.127072						0

		1		0				13		466		466		238592		0.05783		0		0		0		0		130.000004		0.06		0.059648						0

		3		0				13		469		469		240128		0.057553		0		0		0		0		130.000004		0.06		0.060032						0

		7		0				15		399		399		383040		0.032476		6		5760		0		0		129.999996		0.096		0.09576						1.5037593985

		8		0				15		399		399		383040		0.033243		8		7680		0		0		129.999994		0.096		0.09576						2.0050125313

		9		0				15		399		399		383040		0.032279		4		3840		0		0		130.000003		0.096		0.09576						1.0025062657

		10		0				15		977		977		4001792		0.032894		0		0		0		0		103.999999		1		1.000448						0

		6		5				13		482		482		1974272		0.059325		0		0		0		0		78		0.5		0.493568						0

		5		6				13		482		482		1974272		0.058854		0		0		0		0		77.999998		0.5		0.493568						0

		11		10				15		4997		4997		1998800		0.012754		0		0		0		0		130.000012		0.5		0.4997						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		7		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		64QAM 3/4 (20MHz)										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		7		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2 (20MHz)										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4 (20MHz)										Channel model				B

														Gurd Interval				NGI

														Number of tones				52





SS#1 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				2160		2160		691200		0.412443		0		0		0		0		103.999996		0		0.1728		27.7552		0.138776		-		17/17		80.061464		80.061464		80.061464		123.135196		0.6501915504

		0		4		0				4320		4320		51840000		0.159583		0		0		0		0		129.999998		100		12.96						-

		10		4		0				2405		2405		769600		0.149094		0		0		0		0		103.999997		0		0.1924						-

		4		10		0				4807		4810		57720000		0.402995		0		0		0		0		104		100		14.43						-

		0		1				13		6397		6397		76764000		0.053902		0		0		0		0		129.999998		19.200001		19.191						0

		0		3				13		7946		7946		95352000		0.048614		0		0		0		0		129.999993		24		23.838						0

		0		4				13		1326		1326		15912000		0.057683		0		0		0		0		130.000001		4		3.978						0

		0		7				15		399		399		383040		0.032024		8		7680		0		0		129.999995		0.096		0.09576						2.0050125313

		0		8				15		399		399		383040		0.032329		5		4800		0		0		129.999991		0.096		0.09576						1.2531328321

		0		9				15		399		399		383040		0.032267		4		3840		0		0		129.999992		0.096		0.09576						1.0025062657

		0		10				13		1944		1941		7950336		0.058274		0		0		0		0		129.999998		2		1.987584						0

		0		11				13		153		153		511632		0.053572		0		0		0		0		130.000001		0.128		0.127908						0

		1		0				13		469		469		240128		0.054622		0		0		0		0		129.999996		0.06		0.060032						0

		3		0				13		466		466		238592		0.056897		0		0		0		0		130.000002		0.06		0.059648						0

		7		0				15		399		399		383040		0.032		7		6720		0		0		129.999997		0.096		0.09576						1.7543859649

		8		0				15		399		399		383040		0.031845		5		4800		0		0		129.999992		0.096		0.09576						1.2531328321

		9		0				15		399		399		383040		0.031834		2		1920		0		0		130.00001		0.096		0.09576						0.5012531328

		10		0				15		971		971		3977216		0.031232		0		0		0		0		103.999999		1		0.994304						0

		6		5				13		486		486		1990656		0.057774		0		0		0		0		78.000004		0.5		0.497664						0

		5		6				13		486		486		1990656		0.057022		0		0		0		0		77.999997		0.5		0.497664						0

		11		10				15		4999		4999		1999600		0.012816		0		0		0		0		130		0.5		0.4999						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		7		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		64QAM 3/4 (20MHz)										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		7		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2 (20MHz)										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4 (20MHz)										Channel model				B

														Gurd Interval				NGI

														Number of tones				52





SS#4 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				787		787		7084640		0.196144		0		0		0		0		130.000001		30		1.77116		73.692168		0.094235509		-		18/18		80.787656		80.787656		80.787656		130		0.6214435077

		2		0		0				513		513		4719360		0.106682		0		0		0		0		130		30		1.17984						-

		3		0		0				785		785		7084000		0.170425		0		0		0		0		130.000006		30		1.771						-

		4		0		0				1702		1702		13953280		0.137954		0		0		0		0		129.999998		30		3.48832						-

		5		0		0				1693		1693		15118400		0.14796		0		0		0		0		130.000001		30		3.7796						-

		6		0		0				2652		2652		20844800		0.152436		0		0		0		0		130.000004		30		5.2112						-

		11		0		0				87		87		27840		0.03417		0		0		0		0		129.999997		0		0.00696						-

		12		0		0				202		202		64640		0.120437		0		0		0		0		130.000002		0		0.01616						-

		13		0		0				678		678		216960		0.067496		0		0		0		0		130.000007		0		0.05424						-

		14		0		0				310		310		99200		0.088054		0		0		0		0		129.999995		0		0.0248						-

		15		0		0				308		308		98560		0.0818		0		0		0		0		130.000002		0		0.02464						-

		16		0		0				281		281		89920		0.133868		0		0		0		0		129.999995		0		0.02248						-

		17		0		0				638		638		204160		0.057342		0		0		0		0		130.000006		0		0.05104						-

		18		0		0				280		280		89600		0.12349		0		0		0		0		130.000002		0		0.0224						-

		19		0		0				190		190		60800		0.093938		0		0		0		0		130.000004		0		0.0152						-

		20		0		0				776		776		248320		0.053996		0		0		0		0		130.000003		0		0.06208						-

		21		0		0				1600		1600		19200000		0.133075		0		0		0		0		130		30		4.8						-

		22		0		0				1810		1810		21720000		0.150988		0		0		0		0		129.999999		30		5.43						-

		23		0		0				578		578		6936000		0.097223		0		0		0		0		130.000006		30		1.734						-

		24		0		0				1663		1663		19956000		0.196689		0		0		0		0		130		30		4.989						-

		0		1		0				596		596		4874400		1.229175		0		0		0		0		130		30		1.2186						-

		0		2		0				375		375		2981600		1.168575		0		0		0		0		130.000001		30		0.7454						-

		0		3		0				592		592		4826400		1.195965		0		0		0		0		130.000001		30		1.2066						-

		0		4		0				1501		1501		13340000		1.33446		0		0		0		0		130.000002		30		3.335						-

		0		5		0				1324		1324		10795520		1.321308		0		0		0		0		130.00001		30		2.69888						-

		0		6		0				2602		2602		22627520		1.33002		0		0		0		0		129.999991		30		5.65688						-

		0		11		0				173		173		2076000		1.187364		0		0		0		0		130.000002		30		0.519						-

		0		12		0				403		403		4836000		1.106865		0		0		0		0		129.999998		30		1.209						-

		0		13		0				1352		1352		16224000		1.297698		0		0		0		0		130.000004		30		4.056						-

		0		14		0				618		618		7416000		1.221262		0		0		0		0		129.999997		30		1.854						-

		0		15		0				612		612		7344000		1.279964		0		0		0		0		130		30		1.836						-

		0		16		0				562		562		6744000		1.229893		0		0		0		0		130.000001		30		1.686						-

		0		17		0				1275		1275		15300000		1.198775		0		0		0		0		130.000005		30		3.825						-

		0		18		0				556		556		6672000		1.234396		0		0		0		0		130		30		1.668						-

		0		19		0				375		375		4500000		1.172762		0		0		0		0		130.000001		30		1.125						-

		0		20		0				1478		1478		17736000		1.256867		0		0		0		0		130.000004		30		4.434						-

		0		21		0				624		624		199680		1.308027		0		0		0		0		130.000009		0		0.04992						-

		0		22		0				760		760		243200		1.281006		0		0		0		0		130		0		0.0608						-

		0		23		0				233		233		74560		1.326012		0		0		0		0		129.999999		0		0.01864						-

		0		24		0				712		712		227840		1.248158		0		0		0		0		129.999995		0		0.05696						-

		7		0				13		966		966		3956736		0.091783		0		0		0		0		129.999998		1		0.989184						-

		8		0				13		966		966		3956736		0.091584		0		0		0		0		129.999998		1		0.989184						-

		25		0				15		399		399		383040		0.031839		3		2880		0		0		129.999996		0.096		0.09576						0.7518796992

		26		0				15		399		399		383040		0.032165		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		27		0				15		399		399		383040		0.031728		5		4800		0		0		130.000001		0.096		0.09576						1.2531328321

		28		0				15		399		399		383040		0.032164		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		29		0				15		399		399		383040		0.0326		4		3840		0		0		130		0.096		0.09576						1.0025062657

		30		0				15		399		399		383040		0.031527		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		0		7				13		959		959		3928064		0.099033		0		0		0		0		130.000007		1		0.982016						0

		0		8				13		959		959		3928064		0.096252		0		0		0		0		130.000001		1		0.982016						0

		0		9				13		1944		1944		7962624		0.090141		0		0		0		0		130.000006		2		1.990656						0

		0		10				13		1945		1945		7966720		0.090463		0		0		0		0		130.000002		2		1.99168						0

		0		25				15		399		399		383040		0.034418		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		26				15		399		399		383040		0.034745		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		27				15		399		399		383040		0.035011		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		28				15		399		399		383040		0.035278		8		7680		0		0		130.000002		0.096		0.09576						2.0050125313

		0		29				15		399		399		383040		0.034481		8		7680		0		0		130.000002		0.096		0.09576						2.0050125313

		0		30				15		399		399		383040		0.034637		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				52





SS#4 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				2243		2243		18424640		0.202667		0		0		0		0		129.999996		30		4.60616		80.652632		0.1031363581		-		18/18		87.737048		87.737048		87.737048		130		0.6749003692

		2		0		0				1457		1457		12741920		0.134805		0		0		0		0		129.999998		30		3.18548						-

		3		0		0				1191		1191		9444800		0.192681		0		0		0		0		130.000002		30		2.3612						-

		4		0		0				1520		1520		13007360		0.041991		0		0		0		0		129.999998		30		3.25184						-

		5		0		0				1142		1142		10083200		0.147626		0		0		0		0		130.000005		30		2.5208						-

		6		0		0				1113		1113		9922080		0.095779		0		0		0		0		129.999994		30		2.48052						-

		11		0		0				435		435		139200		0.09897		0		0		0		0		129.999997		0		0.0348						-

		12		0		0				627		627		200640		0.107462		0		0		0		0		130.000004		0		0.05016						-

		13		0		0				805		805		257600		0.068867		0		0		0		0		129.999991		0		0.0644						-

		14		0		0				571		571		182720		0.061455		0		0		0		0		129.999993		0		0.04568						-

		15		0		0				947		947		303040		0.056961		0		0		0		0		129.999998		0		0.07576						-

		16		0		0				432		432		138240		0.06819		0		0		0		0		129.999998		0		0.03456						-

		17		0		0				411		411		131520		0.092243		0		0		0		0		130		0		0.03288						-

		18		0		0				94		94		30080		0.067419		0		0		0		0		130.000003		0		0.00752						-

		19		0		0				305		305		97600		0.076195		0		0		0		0		129.999998		0		0.0244						-

		20		0		0				942		942		301440		0.101458		0		0		0		0		130.000007		0		0.07536						-

		21		0		0				368		368		4416000		0.077615		0		0		0		0		129.999998		30		1.104						-

		22		0		0				853		853		10236000		0.118377		0		0		0		0		130.000003		30		2.559						-

		23		0		0				413		413		4956000		0.112463		0		0		0		0		130		30		1.239						-

		24		0		0				1688		1688		20256000		0.102944		0		0		0		0		130		30		5.064						-

		0		1		0				2059		2059		17618240		1.34802		0		0		0		0		130.00001		30		4.40456						-

		0		2		0				1176		1176		9813760		1.366479		0		0		0		0		130.000002		30		2.45344						-

		0		3		0				1088		1088		10019200		1.359696		0		0		0		0		130.000002		30		2.5048						-

		0		4		0				1254		1254		10831520		1.376582		0		0		0		0		130.000003		30		2.70788						-

		0		5		0				893		893		7468960		1.222818		0		0		0		0		130.000007		30		1.86724						-

		0		6		0				854		854		7036000		1.282885		0		0		0		0		129.999995		30		1.759						-

		0		11		0				870		870		10440000		1.205481		0		0		0		0		130		30		2.61						-

		0		12		0				1253		1253		15036000		1.352407		0		0		0		0		129.999999		30		3.759						-

		0		13		0				1610		1610		19320000		1.350622		0		0		0		0		129.99999		30		4.83						-

		0		14		0				1142		1142		13704000		1.146707		0		0		0		0		129.999998		30		3.426						-

		0		15		0				1893		1893		22716000		1.35658		0		0		0		0		130		30		5.679						-

		0		16		0				928		928		11136000		1.376978		0		0		0		0		129.999997		30		2.784						-

		0		17		0				981		981		11772000		1.373164		0		0		0		0		130.000001		30		2.943						-

		0		18		0				187		187		2244000		1.350532		0		0		0		0		129.999997		30		0.561						-

		0		19		0				608		608		7296000		1.321962		0		0		0		0		129.999996		30		1.824						-

		0		20		0				1882		1882		22584000		1.229607		0		0		0		0		129.999999		30		5.646						-

		0		21		0				123		123		39360		1.146508		0		0		0		0		130.000002		0		0.00984						-

		0		22		0				285		285		91200		1.201048		0		0		0		0		129.999991		0		0.0228						-

		0		23		0				138		138		44160		1.316414		0		0		0		0		129.999995		0		0.01104						-

		0		24		0				728		728		232960		1.244474		0		0		0		0		129.999995		0		0.05824						-

		7		0				13		964		964		3948544		0.084749		0		0		0		0		130.000014		1		0.987136						-

		8		0				13		964		964		3948544		0.086002		0		0		0		0		130.000001		1		0.987136						-

		25		0				15		398		398		382080		0.032281		4		3840		0		0		129.999997		0.096		0.09552						1.0050251256

		26		0				15		398		398		382080		0.032057		3		2880		0		0		129.999995		0.096		0.09552						0.7537688442

		27		0				15		398		398		382080		0.032457		5		4800		0		0		129.999999		0.096		0.09552						1.256281407

		28		0				15		398		398		382080		0.032857		5		4800		0		0		130		0.096		0.09552						1.256281407

		29		0				15		398		398		382080		0.033257		4		3840		0		0		129.999999		0.096		0.09552						1.0050251256

		30		0				15		398		398		382080		0.033657		4		3840		0		0		130.000003		0.096		0.09552						1.0050251256

		0		7				13		958		958		3923968		0.08684		0		0		0		0		130.000003		1		0.980992						0

		0		8				13		958		958		3923968		0.087979		0		0		0		0		130.000008		1		0.980992						0

		0		9				13		1941		1941		7950336		0.090072		0		0		0		0		129.999994		2		1.987584						0

		0		10				13		1942		1942		7954432		0.090193		0		0		0		0		130.000003		2		1.988608						0

		0		25				15		398		398		382080		0.033458		5		4800		0		0		129.99999		0.096		0.09552						1.256281407

		0		26				15		398		398		382080		0.033578		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		0		27				15		398		398		382080		0.031526		4		3840		0		0		129.99999		0.096		0.09552						1.0050251256

		0		28				15		398		398		382080		0.031646		6		5760		0		0		129.999991		0.096		0.09552						1.5075376884

		0		29				15		398		398		382080		0.031698		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		0		30				15		398		398		382080		0.031949		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				52





SS#6 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				399		399		4788000		2.606214		0		0		0		0		129.999996		30		1.197		10.89884		0.0363294667		-		39/39		55.709904		55.709904		55.709904		129.754721		0.4293478

		0		2		0				444		444		5328000		2.770587		0		0		0		0		129.999996		30		1.332						-

		0		3		0				360		360		4320000		2.603806		0		0		0		0		129.999996		30		1.08						-

		0		4		0				512		512		6144000		2.602876		0		0		0		0		130.000002		30		1.536						-

		0		5		0				130		130		1560000		2.551853		0		0		0		0		129.999995		30		0.39						-

		0		6		0				648		648		7776000		2.77077		0		0		0		0		129.999987		30		1.944						-

		0		7		0				125		125		1500000		2.580971		0		0		0		0		130.000003		30		0.375						-

		0		8		0				248		248		2976000		2.400189		0		0		0		0		129.999997		30		0.744						-

		0		9		0				400		400		4800000		2.742454		0		0		0		0		129.999998		30		1.2						-

		0		10		0				319		319		3828000		2.469216		0		0		0		0		130.000005		30		0.957						-

		1		0		0				201		201		64320		0.099921		0		0		0		0		116.999999		0		0.01608						-

		2		0		0				203		203		64960		0.078451		0		0		0		0		117.000003		0		0.01624						-

		3		0		0				181		181		57920		0.079216		0		0		0		0		129.999996		0		0.01448						-

		4		0		0				256		256		81920		0.105092		0		0		0		0		130		0		0.02048						-

		5		0		0				67		67		21440		0.050687		0		0		0		0		116.999998		0		0.00536						-

		6		0		0				332		332		106240		0.098695		0		0		0		0		130.000003		0		0.02656						-

		7		0		0				64		64		20480		0.058963		0		0		0		0		117.000007		0		0.00512						-

		8		0		0				124		124		39680		0.066591		0		0		0		0		129.999997		0		0.00992						-

		9		0		0				201		201		64320		0.109359		0		0		0		0		130.000001		0		0.01608						-

		10		0		0				169		169		54080		0.096678		0		0		0		0		117.000002		0		0.01352						-

		0		11				15		1951		1951		7991296		0.020819		0		0		0		0		130.000008		2		1.997824						0

		0		12				15		1951		1951		7991296		0.020548		0		0		0		0		129.999997		2		1.997824						0

		0		13				15		1951		1951		7991296		0.020956		0		0		0		0		130.000002		2		1.997824						0

		0		14				15		1951		1951		7991296		0.020854		0		0		0		0		130.000004		2		1.997824						0

		0		15				15		7797		7797		31936512		0.020011		0		0		0		0		130		8		7.984128						0

		0		16				15		7799		7799		31944704		0.020057		0		0		0		0		130.00001		8		7.986176						0

		0		17				15		7801		7801		31952896		0.020125		0		0		0		0		129.999995		8		7.988224						0

		0		18				15		1665		1665		19980000		0.021067		0		0		0		0		130		5		4.995						0

		0		19				15		1666		1666		19992000		0.021168		0		0		0		0		130.000002		5		4.998						0

		0		20				13		400		400		384000		0.03022		1		960		0		0		130.000008		0.096		0.096						0.25

		0		21				13		400		400		384000		0.030266		1		960		0		0		130.000001		0.096		0.096						0.25

		0		22				13		400		400		384000		0.030543		1		960		0		0		130.000001		0.096		0.096						0.25

		0		23				13		398		398		382080		0.030589		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		24				13		398		398		382080		0.029935		0		0		0		0		130.000004		0.096		0.09552						0

		0		25				13		398		398		382080		0.030202		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		26				13		398		398		382080		0.030369		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		27				13		398		398		382080		0.030746		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		28				13		398		398		382080		0.031013		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		29				13		398		398		382080		0.03128		1		960		0		0		130.00001		0.096		0.09552						0.2512562814

		0		30				13		398		398		382080		0.031547		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		31				13		398		398		382080		0.031815		1		960		0		0		130.000009		0.096		0.09552						0.2512562814

		0		32				13		398		398		382080		0.032082		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		33				13		398		398		382080		0.032349		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		34				13		398		398		382080		0.032616		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		20		0				13		398		398		382080		0.033058		1		960		0		0		116.999997		0.096		0.09552						0.2512562814

		21		0				13		398		398		382080		0.027027		0		0		0		0		117.000004		0.096		0.09552						0

		22		0				13		398		398		382080		0.027344		0		0		0		0		130.000002		0.096		0.09552						0

		23		0				13		398		398		382080		0.027661		0		0		0		0		130.000002		0.096		0.09552						0

		24		0				13		398		398		382080		0.027979		0		0		0		0		129.999989		0.096		0.09552						0

		25		0				13		398		398		382080		0.027628		0		0		0		0		116.999995		0.096		0.09552						0

		26		0				13		398		398		382080		0.027941		0		0		0		0		116.999992		0.096		0.09552						0

		27		0				13		398		398		382080		0.027105		0		0		0		0		117.000004		0.096		0.09552						0

		28		0				13		398		398		382080		0.027538		0		0		0		0		116.999997		0.096		0.09552						0

		29		0				13		398		398		382080		0.027375		0		0		0		0		116.999997		0.096		0.09552						0

		30		0				13		399		399		383040		0.027807		0		0		0		0		117		0.096		0.09576						0

		31		0				13		399		399		383040		0.028239		0		0		0		0		117		0.096		0.09576						0

		32		0				13		399		399		383040		0.028232		0		0		0		0		117.000003		0.096		0.09576						0

		33		0				13		399		399		383040		0.028661		0		0		0		0		130.000002		0.096		0.09576						0

		34		0				13		399		399		383040		0.029089		0		0		0		0		130.000001		0.096		0.09576						0

		QoS parameters for STA														MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO						Name

		TXOP[sec]		0.007		0.006		0.002		0.0018						SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7								On		1		8

		CwMax[slot]		31		15		7		7						Bi-directional		Off

		AIFSN		7		4		3		2						TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)												Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)												RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO						PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018						PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7						PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7						Antenna configuration				2x2

		AIFSN		7		4		3		2						Bandwidth				20

		Basic Rate		16QAM 1/2												TX power				17 dBm

		Oper. Rate		16QAM 1/2												RX noise figure				10 dB

																Channel model				E

																Gurd Interval				NGI

																Number of tones				52





SS#6 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				96		96		1152000		2.001188		0		0		0		0		130.000011		30		0.288		16.38568		0.0546189333		-		39/39		61.224256		61.224256		61.224256		129.767315		0.4718002835

		0		2		0				182		182		2184000		2.2722		0		0		0		0		130.00001		30		0.546						-

		0		3		0				792		792		9504000		2.317222		0		0		0		0		129.999994		30		2.376						-

		0		4		0				736		736		8832000		2.331683		0		0		0		0		129.999999		30		2.208						-

		0		5		0				370		370		4440000		2.304057		0		0		0		0		130.000001		30		1.11						-

		0		6		0				760		760		9120000		2.327633		0		0		0		0		129.999995		30		2.28						-

		0		7		0				804		804		9648000		2.172429		0		0		0		0		129.999999		30		2.412						-

		0		8		0				384		384		4608000		2.149348		0		0		0		0		130.000011		30		1.152						-

		0		9		0				400		400		4800000		2.19651		0		0		0		0		129.999997		30		1.2						-

		0		10		0				866		866		10392000		2.330117		0		0		0		0		129.999996		30		2.598						-

		1		0		0				49		49		15680		0.061973		0		0		0		0		117.000003		0		0.00392						-

		2		0		0				92		92		29440		0.045499		0		0		0		0		116.999996		0		0.00736						-

		3		0		0				397		397		127040		0.087022		0		0		0		0		129.999992		0		0.03176						-

		4		0		0				357		357		114240		0.065693		0		0		0		0		130		0		0.02856						-

		5		0		0				186		186		59520		0.06446		0		0		0		0		117		0		0.01488						-

		6		0		0				377		377		120640		0.064854		0		0		0		0		130.000002		0		0.03016						-

		7		0		0				403		403		128960		0.126176		0		0		0		0		116.999992		0		0.03224						-

		8		0		0				193		193		61760		0.058709		0		0		0		0		129.999994		0		0.01544						-

		9		0		0				200		200		64000		0.048972		0		0		0		0		130.000005		0		0.016						-

		10		0		0				442		442		141440		0.064855		0		0		0		0		117.000002		0		0.03536						-

		0		11				15		1952		1952		7995392		0.018968		0		0		0		0		130.000006		2		1.998848						0

		0		12				15		1952		1952		7995392		0.01932		0		0		0		0		130.000002		2		1.998848						0

		0		13				15		1952		1952		7995392		0.018881		0		0		0		0		129.999998		2		1.998848						0

		0		14				15		1952		1952		7995392		0.019132		0		0		0		0		129.999999		2		1.998848						0

		0		15				15		7804		7804		31965184		0.016048		0		0		0		0		129.999989		8		7.991296						0

		0		16				15		7805		7805		31969280		0.016964		0		0		0		0		129.999997		8		7.99232						0

		0		17				15		7807		7807		31977472		0.017358		0		0		0		0		129.999991		8		7.994368						0

		0		18				15		1666		1666		19992000		0.019734		0		0		0		0		130.000003		5		4.998						0

		0		19				15		1666		1666		19992000		0.020205		0		0		0		0		130.000004		5		4.998						0

		0		20				13		398		398		382080		0.025774		0		0		0		0		129.999991		0.096		0.09552						0

		0		21				13		398		398		382080		0.026007		0		0		0		0		130.000002		0.096		0.09552						0

		0		22				13		398		398		382080		0.02611		0		0		0		0		129.999991		0.096		0.09552						0

		0		23				13		398		398		382080		0.026352		0		0		0		0		130.000001		0.096		0.09552						0

		0		24				13		398		398		382080		0.025848		0		0		0		0		130.000003		0.096		0.09552						0

		0		25				13		398		398		382080		0.02596		0		0		0		0		130.000003		0.096		0.09552						0

		0		26				13		398		398		382080		0.026072		0		0		0		0		130.000003		0.096		0.09552						0

		0		27				13		398		398		382080		0.026184		0		0		0		0		130.000003		0.096		0.09552						0

		0		28				13		398		398		382080		0.0251		0		0		0		0		130.000003		0.096		0.09552						0

		0		29				13		398		398		382080		0.024903		0		0		0		0		130.000004		0.096		0.09552						0

		0		30				13		398		398		382080		0.025045		0		0		0		0		130.000003		0.096		0.09552						0

		0		31				13		398		398		382080		0.025217		0		0		0		0		130		0.096		0.09552						0

		0		32				13		398		398		382080		0.02533		0		0		0		0		130.000002		0.096		0.09552						0

		0		33				13		398		398		382080		0.025442		0		0		0		0		130.000002		0.096		0.09552						0

		0		34				13		398		398		382080		0.02388		0		0		0		0		130.000002		0.096		0.09552						0

		20		0				13		399		399		383040		0.024154		0		0		0		0		117.000005		0.096		0.09576						0

		21		0				13		399		399		383040		0.024435		0		0		0		0		117.000001		0.096		0.09576						0

		22		0				13		399		399		383040		0.024716		0		0		0		0		130		0.096		0.09576						0

		23		0				13		399		399		383040		0.024997		0		0		0		0		130.000004		0.096		0.09576						0

		24		0				13		399		399		383040		0.023063		0		0		0		0		130.000006		0.096		0.09576						0

		25		0				13		399		399		383040		0.023456		0		0		0		0		117.000005		0.096		0.09576						0

		26		0				13		399		399		383040		0.023848		0		0		0		0		116.999994		0.096		0.09576						0

		27		0				13		399		399		383040		0.02424		0		0		0		0		116.999994		0.096		0.09576						0

		28		0				13		399		399		383040		0.024632		0		0		0		0		116.999994		0.096		0.09576						0

		29		0				13		399		399		383040		0.025025		0		0		0		0		116.999994		0.096		0.09576						0

		30		0				13		399		399		383040		0.02301		0		0		0		0		116.999994		0.096		0.09576						0

		31		0				13		399		399		383040		0.023402		0		0		0		0		117.000009		0.096		0.09576						0

		32		0				13		399		399		383040		0.023672		0		0		0		0		116.999994		0.096		0.09576						0

		33		0				13		399		399		383040		0.023655		0		0		0		0		129.999999		0.096		0.09576						0

		34		0				13		399		399		383040		0.023588		0		0		0		0		129.999996		0.096		0.09576						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.007		0.006		0.002		0.0018				SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7						On		1		8

		CwMax[slot]		31		15		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)										RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO				PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018				PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7				PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7				Antenna configuration				2x2

		AIFSN		7		4		3		2				Bandwidth				20

		Basic Rate		16QAM 1/2										TX power				17 dBm

		Oper. Rate		16QAM 1/2										RX noise figure				10 dB

														Channel model				E

														Gurd Interval				NGI

														Number of tones				52





SS#16 wi. Extended BA 2x2x20

		PHY parameters								MAC Parameters								Range, m		CM B

		Scenario #16		STA0		STA1				Scenario #16										26Mbps
(16QAM,1/2)		58.5Mbps
(64QAM,3/4)		52Mbps
(16QAM,1/2)Tx=2		117Mbps
(64QAM,3/4)
TX=2		130Mbps
(64QAM,5/6)
Tx=2

		Parameters Name		Parameters values										long NAV

		Antenna config		2x2		2x2						Channel access		EDCA				5		23,932,800		50,690,400		45,386,400		91,692,000		99,820,800

		Band		20 Mhz		20 Mhz				STA0		CwMin		15				10		23,932,800		50,690,400		45,386,400		91,692,000		99,820,800

		TX Power		0.05W		0.05W				STA1		CwMax		63				15		23,932,800		50,690,400		45,386,400		90,278,400		96,727,200

		RX Noise figure		10 dB		10 dB						AIFS		7				20		23,932,800		50,690,400		45,357,600		83,738,400		84,679,200

		PHY receiver type		MIMO(ZF)		MIMO(ZF)						TXOP Limit		30msec				25		23,932,800		50,690,400		44,824,800		63,084,000		52,852,800

		Tones number		52		52						1MPDU		1500 byte				30		23,932,800		50,688,000		44,241,600		44,018,400		35,191,200

		Gurd Interval		NGI		NGI						Aggregation		8				35		23,932,800		50,020,800		41,872,800		18,559,200		11,224,800

		Channel model		B		B												40		23,932,800		47,930,400		38,426,400		6,976,800		3,369,600

																		45		23,928,000		39,928,800		31,236,000		1,401,600		470,400

																		50		23,920,800		34,420,800		28,399,200		369,600		0

																		55		23,853,600		17,270,400		18,036,000		0		0

																		60		23,829,600		11,445,600		13,862,400		0		0

																		65		23,620,800		5,112,000		9,684,000		0		0

																		70		23,217,600		1,821,600		6,175,200		0		0

																		75		22,476,000		732,000		4,416,000		0		0

																		80		21,067,200		244,800		1,764,000		0		0

																		85		18,892,800		4,800		465,600		0		0

																		90		16,257,600		0		0		0		0





SS#16 wi. Extended BA 2x2x20

		5		5		5		5		5

		10		10		10		10		10

		15		15		15		15		15

		20		20		20		20		20

		25		25		25		25		25

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90



16QAM, r=1/2

64QAM, r=3/4

16QAM, r=1/2, 2X

64QAM, r=3/4, 2X

64QAM, r=5/6, 2X

Range (m)

Throughput (bps)

Throughput , 20M(ChannelB)

23932800

50690400

45386400

91692000

99820800

23932800

50690400

45386400

91692000

99820800

23932800

50690400

45386400

90278400

96727200

23932800

50690400

45357600

83738400

84679200

23932800

50690400

44824800

63084000

52852800

23932800

50688000

44241600

44018400

35191200

23932800

50020800

41872800

18559200

11224800

23932800

47930400

38426400

6976800

3369600

23928000

39928800

31236000

1401600

470400

23920800

34420800

28399200

369600

0

23853600

17270400

18036000

0

0

23829600

11445600

13862400

0

0

23620800

5112000

9684000

0

0

23217600

1821600

6175200

0

0

22476000

732000

4416000

0

0

21067200

244800

1764000

0

0

18892800

4800

465600

0

0

16257600

0

0

0

0



SS#17 wi. Extended BA 2x2x20

																								HT STA		HT AP

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]				throughput [Mbps]				CW min		15

		HT AP		HT STA		100				UDP				1500				98.989				CW max		63

		HT AP		HT STA		300				UDP				1500				122.441				AIFS		7

																						TXOP limit		30 msec

																						Number of Aggregation		8

																						Rate		64QAM,5/6,2X (130 Mbps)



122.441 Mbps

Average throughput

10 m

HT STA STA

HT AP

100/300 Mbps

UDP



SS#18 2x2x20

		Legacy STA→HT AP																				Legacy STA		HT AP

		rate		54 Mbps																CW min		15

		throughput		44.112 Mbps																CW max		63

																				AIFS		7

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]						TXOP limit		30 msec

		11a STA		HT AP		100				UDP				1500						Number of Aggregation		8

																				MCS for Legacy STA		64QAM,3/4,1X (54 Mbps)



10 m

HT AP

Legacy STA

100 Mbps

UDP

44.112 Mbps

Average throughput



SS#19 wi.&wo Extended BA 2x2x20

						Standard BA [Mbps]						Extended BA [Mbps]

		MCS for HT STA		rate [Mbps]		HT		Legacy		total		HT		Legacy		total

		64QAM,3/4,1X		58.5		22.68		21.3444		44.0244		23.2944		21.2268		44.5212

		64QAM,5/6,1X		65		23.2608		22.4616		45.7224		24.7392		21.8268		46.566

		16QAM,1/2,2X		52		18.696		22.8732		41.5692		22.1904		20.1684		42.3588

		16QAM,3/4,2X		78		26.3232		22.9908		49.314		32.5968		19.698		52.2948

		64QAM,2/3,2X		104		33.12		23.1408		56.2608		43.4688		18.8454		62.3142

		64QAM,3/4,2X		117		37.1952		22.7478		59.943		43.896		20.5212		64.4172

		64QAM,5/6,2X		130		37.728		23.8134		61.5414		51.1008		19.227		70.3278

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]

		11a STA		HT AP		100				UDP				1500

		HT STA		HT AP		100				UDP				1500

				HT STA		Legacy STA		HT AP

		CW min		15

		CW max		63

		AIFS		7

		TXOP limit		30 msec		30 msec		20 msec

		Number of Aggregation		8

		MCS for Legacy STA		64QAM,3/4,1X (54 Mbps)



10 m

10 m

100 Mbps

100 Mbps

UDP

UDP

HT AP

HT STA

Legacy STA



SS#1 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				4384		4384		1402880		0.186357		0		0		0		0		216.00001		0		0.35072		59.55008		0.2977504		-		17/17		111.895196		111.895196		111.895196		249.422418		0.448617237

		0		4		0				8782		8782		105384000		0.160627		0		0		0		0		269.999988		100		26.346						-

		10		4		0				5517		5517		1765440		0.080725		0		0		0		0		216.000018		0		0.44136						-

		4		10		0				10805		10804		129648000		0.185071		0		0		0		0		215.999997		100		32.412						-

		0		1				13		6394		6394		76728000		0.04215		0		0		0		0		270		19.200001		19.182						0

		0		3				13		7955		7955		95460000		0.041993		0		0		0		0		270.000005		24		23.865						0

		0		4				13		1327		1327		15924000		0.04669		0		0		0		0		270.000002		4		3.981						0

		0		7				15		400		400		384000		0.036965		4		3840		0		0		269.999988		0.096		0.096						1

		0		8				15		400		400		384000		0.036811		2		1920		0		0		270.000007		0.096		0.096						0.5

		0		9				15		400		400		384000		0.036673		2		1920		0		0		270.00001		0.096		0.096						0.5

		0		10				13		1952		1952		7995392		0.04461		0		0		0		0		269.999988		2		1.998848						0

		0		11				13		153		153		511632		0.040786		0		0		0		0		270.000002		0.128		0.127908						0

		1		0				13		469		469		240128		0.042291		0		0		0		0		269.999998		0.06		0.060032						0

		3		0				13		467		467		239104		0.043393		0		0		0		0		269.999998		0.06		0.059776						0

		7		0				15		400		400		384000		0.0319		1		960		0		0		270.000005		0.096		0.096						0.25

		8		0				15		400		400		384000		0.036596		2		1920		0		0		270.000005		0.096		0.096						0.5

		9		0				15		400		400		384000		0.038667		1		960		0		0		269.999997		0.096		0.096						0.25

		10		0				15		976		976		3997696		0.024567		0		0		0		0		216.000002		1		0.999424						0

		6		5				13		486		486		1990656		0.046316		0		0		0		0		162		0.5		0.497664						0

		5		6				13		486		486		1990656		0.0458		0		0		0		0		161.999995		0.5		0.497664						0

		11		10				15		4998		4998		1999200		0.015864		0		0		0		0		270.000007		0.5		0.4998						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		3		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		3		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				B

														Gurd Interval				NGI

														Number of tones				108





SS#1 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				5111		5111		1635520		0.173621		0		0		0		0		215.999992		0		0.40888		65.4672		0.327336		-		17/17		117.770096		117.770096		117.770096		249.353475		0.4723018037

		0		4		0				10179		10179		122148000		0.12505		0		0		0		0		269.999994		100		30.537						-

		10		4		0				5779		5779		1849280		0.151551		0		0		0		0		216.000014		0		0.46232						-

		4		10		0				11354		11353		136236000		0.17207		0		0		0		0		215.99999		100		34.059						-

		0		1				13		6388		6388		76656000		0.039736		0		0		0		0		270.000004		19.200001		19.164						0

		0		3				13		7949		7949		95388000		0.038434		0		0		0		0		270.000013		24		23.847						0

		0		4				13		1326		1326		15912000		0.042061		0		0		0		0		269.999996		4		3.978						0

		0		7				15		399		399		383040		0.021879		0		0		0		0		269.999996		0.096		0.09576						0

		0		8				15		399		399		383040		0.022205		0		0		0		0		269.999994		0.096		0.09576						0

		0		9				15		399		399		383040		0.022547		0		0		0		0		270.000004		0.096		0.09576						0

		0		10				13		1951		1951		7991296		0.042644		0		0		0		0		269.999997		2		1.997824						0

		0		11				13		153		153		511632		0.037702		0		0		0		0		270.000016		0.128		0.127908						0

		1		0				13		468		468		239616		0.042057		0		0		0		0		269.999983		0.06		0.059904						0

		3		0				13		466		466		238592		0.042608		0		0		0		0		269.999988		0.06		0.059648						0

		7		0				15		399		399		383040		0.022038		0		0		0		0		270.000001		0.096		0.09576						0

		8		0				15		399		399		383040		0.022375		0		0		0		0		270.000001		0.096		0.09576						0

		9		0				15		399		399		383040		0.021412		0		0		0		0		269.999996		0.096		0.09576						0

		10		0				15		976		976		3997696		0.022947		0		0		0		0		216.00001		1		0.999424						0

		6		5				13		486		486		1990656		0.041974		0		0		0		0		161.999998		0.5		0.497664						0

		5		6				13		486		486		1990656		0.041582		0		0		0		0		162.000002		0.5		0.497664						0

		11		10				15		4993		4993		1997200		0.012569		0		0		0		0		269.999995		0.5		0.4993						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		3		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		3		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				B

														Gurd Interval				NGI

														Number of tones				108





SS#4 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				2434		2434		19934080		0.154856		0		0		0		0		270		30		4.98352		145.87312		0.1865385166		-		18/18		152.917408		152.917408		152.917408		270		0.5663607704

		2		0		0				2422		2422		19755040		0.145867		0		0		0		0		270.000016		30		4.93876						-

		3		0		0				1983		1983		16063840		0.100015		0		0		0		0		269.999988		30		4.01596						-

		4		0		0				3213		3213		26186880		0.099898		0		0		0		0		269.999993		30		6.54672						-

		5		0		0				2882		2882		24539200		0.13059		0		0		0		0		270.000002		30		6.1348						-

		6		0		0				1739		1739		15483520		0.124105		0		0		0		0		270		30		3.87088						-

		11		0		0				1276		1276		408320		0.07582		0		0		0		0		269.999996		0		0.10208						-

		12		0		0				973		973		311360		0.057527		0		0		0		0		270.000012		0		0.07784						-

		13		0		0				1016		1016		325120		0.190203		0		0		0		0		270.000002		0		0.08128						-

		14		0		0				972		972		311040		0.104189		0		0		0		0		270.000002		0		0.07776						-

		15		0		0				1163		1163		372160		0.095517		0		0		0		0		269.999998		0		0.09304						-

		16		0		0				1047		1047		335040		0.110124		0		0		0		0		270.00001		0		0.08376						-

		17		0		0				971		971		310720		0.113343		0		0		0		0		269.999996		0		0.07768						-

		18		0		0				629		629		201280		0.080611		0		0		0		0		270.000017		0		0.05032						-

		19		0		0				1240		1240		396800		0.058133		0		0		0		0		270.000008		0		0.0992						-

		20		0		0				1064		1064		340480		0.092255		0		0		0		0		269.999982		0		0.08512						-

		21		0		0				2184		2184		26208000		0.177015		0		0		0		0		270.000012		30		6.552						-

		22		0		0				1882		1882		22584000		0.158721		0		0		0		0		269.999999		30		5.646						-

		23		0		0				1660		1660		19920000		0.235307		0		0		0		0		269.999999		30		4.98						-

		24		0		0				2112		2112		25344000		0.102104		0		0		0		0		270.000004		30		6.336						-

		0		1		0				2228		2228		19190720		0.948218		0		0		0		0		270.000002		30		4.79768						-

		0		2		0				2232		2232		19320480		0.920494		0		0		0		0		270.000015		30		4.83012						-

		0		3		0				1936		1936		16037120		0.970409		0		0		0		0		270.000012		30		4.00928						-

		0		4		0				3072		3072		25651200		0.971953		0		0		0		0		269.999993		30		6.4128						-

		0		5		0				2472		2472		20448480		0.97627		0		0		0		0		270.000001		30		5.11212						-

		0		6		0				1367		1367		11148000		0.971616		0		0		0		0		270.000009		30		2.787						-

		0		11		0				2384		2384		28608000		0.968077		0		0		0		0		270.000005		30		7.152						-

		0		12		0				1982		1982		23784000		0.974333		0		0		0		0		269.999997		30		5.946						-

		0		13		0				1888		1888		22656000		0.976039		0		0		0		0		270.000012		30		5.664						-

		0		14		0				1944		1944		23328000		0.960262		0		0		0		0		269.999989		30		5.832						-

		0		15		0				2112		2112		25344000		0.973289		0		0		0		0		270.000002		30		6.336						-

		0		16		0				2094		2094		25128000		0.976202		0		0		0		0		270.000006		30		6.282						-

		0		17		0				1942		1942		23304000		0.970743		0		0		0		0		269.999983		30		5.826						-

		0		18		0				1256		1256		15072000		0.972402		0		0		0		0		270.000005		30		3.768						-

		0		19		0				2558		2558		30696000		0.977809		0		0		0		0		269.999998		30		7.674						-

		0		20		0				2127		2127		25524000		0.952633		0		0		0		0		269.999994		30		6.381						-

		0		21		0				952		952		304640		0.976064		0		0		0		0		270.000004		0		0.07616						-

		0		22		0				790		790		252800		0.958299		0		0		0		0		270.000004		0		0.0632						-

		0		23		0				624		624		199680		0.960426		0		0		0		0		270		0		0.04992						-

		0		24		0				938		938		300160		0.91641		0		0		0		0		269.999991		0		0.07504						-

		7		0				13		960		960		3932160		0.094263		0		0		0		0		269.999994		1		0.98304						-

		8		0				13		960		960		3932160		0.095142		0		0		0		0		270.000012		1		0.98304						-

		25		0				15		399		399		383040		0.034921		8		7680		0		0		269.999981		0.096		0.09576						2.0050125313

		26		0				15		399		399		383040		0.035293		8		7680		0		0		269.999994		0.096		0.09576						2.0050125313

		27		0				15		399		399		383040		0.035665		8		7680		0		0		269.999999		0.096		0.09576						2.0050125313

		28		0				15		399		399		383040		0.036037		9		8640		0		0		269.99999		0.096		0.09576						2.2556390977

		29		0				15		399		399		383040		0.036409		9		8640		0		0		269.99999		0.096		0.09576						2.2556390977

		30		0				15		399		399		383040		0.036781		8		7680		0		0		269.999994		0.096		0.09576						2.0050125313

		0		7				13		960		960		3932160		0.096609		0		0		0		0		269.999998		1		0.98304						0

		0		8				13		960		960		3932160		0.097404		0		0		0		0		269.999996		1		0.98304						0

		0		9				13		1918		1918		7856128		0.145214		0		0		0		0		270.000002		2		1.964032						0

		0		10				13		1919		1919		7860224		0.14443		0		0		0		0		269.999994		2		1.965056						0

		0		25				15		399		399		383040		0.036905		6		5760		0		0		269.999981		0.096		0.09576						1.5037593985

		0		26				15		399		399		383040		0.037017		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		27				15		399		399		383040		0.037129		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		28				15		399		399		383040		0.034375		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		29				15		399		399		383040		0.034487		9		8640		0		0		269.999977		0.096		0.09576						2.2556390977

		0		30				15		399		399		383040		0.034599		9		8640		0		0		269.999986		0.096		0.09576						2.2556390977

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.01		0.01		0.0022		0.0022				SRA				Min Size		Max Size

		CwMin[slot]		15		15		31		31						On		1		8

		CwMax[slot]		15		31		63		63				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.01		0.01		0.0022		0.0022				PHY type				MIMO (MMSE)

		CwMin[slot]		15		15		31		31				Antenna configuration				2x2

		CwMax[slot]		15		31		63		63				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				108





SS#4 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				1870		1870		16927040		0.157061		0		0		0		0		270.000007		30		4.23176		155.436432		0.1987678159		-		18/18		162.477648		162.477648		162.477648		270		0.6017690667

		2		0		0				3348		3348		28285760		0.137196		0		0		0		0		270.000004		30		7.07144						-

		3		0		0				1876		1876		16928960		0.086621		0		0		0		0		269.99998		30		4.23224						-

		4		0		0				3578		3578		29352160		0.12387		0		0		0		0		270.000018		30		7.33804						-

		5		0		0				1597		1597		13802880		0.132242		0		0		0		0		270.000004		30		3.45072						-

		6		0		0				2423		2423		20935040		0.14729		0		0		0		0		269.999996		30		5.23376						-

		11		0		0				1168		1168		373760		0.051913		0		0		0		0		270.000006		0		0.09344						-

		12		0		0				1280		1280		409600		0.116583		0		0		0		0		269.999992		0		0.1024						-

		13		0		0				1287		1287		411840		0.049266		0		0		0		0		270.000006		0		0.10296						-

		14		0		0				1202		1202		384640		0.150176		0		0		0		0		270.000007		0		0.09616						-

		15		0		0				1367		1367		437440		0.099366		0		0		0		0		269.999994		0		0.10936						-

		16		0		0				1162		1162		371840		0.097261		0		0		0		0		269.999998		0		0.09296						-

		17		0		0				976		976		312320		0.14778		0		0		0		0		269.999987		0		0.07808						-

		18		0		0				787		787		251840		0.108448		0		0		0		0		269.999993		0		0.06296						-

		19		0		0				336		336		107520		0.076422		0		0		0		0		270.000004		0		0.02688						-

		20		0		0				1332		1332		426240		0.170168		0		0		0		0		270.00001		0		0.10656						-

		21		0		0				2528		2528		30336000		0.12701		0		0		0		0		269.999989		30		7.584						-

		22		0		0				2843		2843		34116000		0.138539		0		0		0		0		270.000013		30		8.529						-

		23		0		0				1659		1659		19908000		0.150781		0		0		0		0		269.999984		30		4.977						-

		24		0		0				2652		2652		31824000		0.183075		0		0		0		0		269.999989		30		7.956						-

		0		1		0				1443		1443		11476000		0.82265		0		0		0		0		269.999991		30		2.869						-

		0		2		0				3034		3034		24587840		0.801798		0		0		0		0		269.999989		30		6.14696						-

		0		3		0				1451		1451		11572000		0.823935		0		0		0		0		270.000002		30		2.893						-

		0		4		0				3520		3520		28667840		0.830103		0		0		0		0		269.999992		30		7.16696						-

		0		5		0				1326		1326		11134880		0.834404		0		0		0		0		270.000004		30		2.78372						-

		0		6		0				2069		2069		16955680		0.828051		0		0		0		0		270.000006		30		4.23892						-

		0		11		0				2336		2336		28032000		0.81225		0		0		0		0		269.999994		30		7.008						-

		0		12		0				2560		2560		30720000		0.825009		0		0		0		0		269.999995		30		7.68						-

		0		13		0				2574		2574		30888000		0.811529		0		0		0		0		270.000001		30		7.722						-

		0		14		0				2340		2340		28080000		0.84181		0		0		0		0		270.000005		30		7.02						-

		0		15		0				2733		2733		32796000		0.826952		0		0		0		0		269.999996		30		8.199						-

		0		16		0				2484		2484		29808000		0.82228		0		0		0		0		269.999997		30		7.452						-

		0		17		0				1894		1894		22728000		0.851661		0		0		0		0		270.000008		30		5.682						-

		0		18		0				1574		1574		18888000		0.826121		0		0		0		0		270.000006		30		4.722						-

		0		19		0				670		670		8040000		0.812361		0		0		0		0		270.000018		30		2.01						-

		0		20		0				2680		2680		32160000		0.807041		0		0		0		0		270.000016		30		8.04						-

		0		21		0				1040		1040		332800		0.79882		0		0		0		0		270.000015		0		0.0832						-

		0		22		0				1280		1280		409600		0.81307		0		0		0		0		270.000005		0		0.1024						-

		0		23		0				835		835		267200		0.831693		0		0		0		0		269.999993		0		0.0668						-

		0		24		0				1256		1256		401920		0.845563		0		0		0		0		270.000006		0		0.10048						-

		7		0				13		964		964		3948544		0.095836		0		0		0		0		270.000006		1		0.987136						-

		8		0				13		964		964		3948544		0.096682		0		0		0		0		270.000008		1		0.987136						-

		25		0				15		398		398		382080		0.036244		9		8640		0		0		269.999994		0.096		0.09552						2.2613065327

		26		0				15		398		398		382080		0.036497		9		8640		0		0		269.99999		0.096		0.09552						2.2613065327

		27		0				15		398		398		382080		0.03675		9		8640		0		0		270.000008		0.096		0.09552						2.2613065327

		28		0				15		398		398		382080		0.037004		10		9600		0		0		270.000003		0.096		0.09552						2.5125628141

		29		0				15		398		398		382080		0.033752		8		7680		0		0		270.000007		0.096		0.09552						2.0100502513

		30		0				15		398		398		382080		0.034108		10		9600		0		0		270.000003		0.096		0.09552						2.5125628141

		0		7				13		963		963		3944448		0.098293		0		0		0		0		270.000018		1		0.986112						0

		0		8				13		963		963		3944448		0.09904		0		0		0		0		270.000011		1		0.986112						0

		0		9				13		1914		1914		7839744		0.159332		0		0		0		0		270.000001		2		1.959936						0

		0		10				13		1914		1914		7839744		0.160515		0		0		0		0		270.000023		2		1.959936						0

		0		25				15		400		400		384000		0.035047		10		9600		0		0		270		0.096		0.096						2.5

		0		26				15		400		400		384000		0.035215		10		9600		0		0		270.000009		0.096		0.096						2.5

		0		27				15		400		400		384000		0.035454		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		28				15		400		400		384000		0.035653		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		29				15		400		400		384000		0.035852		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		30				15		400		400		384000		0.036041		11		10560		0		0		270.000017		0.096		0.096						2.75

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				108





SS#6 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				2393		2393		28716000		0.827135		0		0		0		0		270.000008		30		7.179		65.7534		0.219178		-		39/39		110.544024		110.544024		110.544024		269.252637		0.4105587423

		0		2		0				2247		2247		26964000		0.828401		0		0		0		0		269.999996		30		6.741						-

		0		3		0				1944		1944		23328000		0.826602		0		0		0		0		269.999989		30		5.832						-

		0		4		0				2312		2312		27744000		0.827363		0		0		0		0		269.999997		30		6.936						-

		0		5		0				2318		2318		27816000		0.827908		0		0		0		0		270.000005		30		6.954						-

		0		6		0				2360		2360		28320000		0.823183		0		0		0		0		270.000008		30		7.08						-

		0		7		0				1663		1663		19956000		0.828794		0		0		0		0		270.000003		30		4.989						-

		0		8		0				2240		2240		26880000		0.825294		0		0		0		0		269.99999		30		6.72						-

		0		9		0				2264		2264		27168000		0.824524		0		0		0		0		270.000004		30		6.792						-

		0		10		0				1888		1888		22656000		0.826166		0		0		0		0		270.000012		30		5.664						-

		1		0		0				1198		1198		383360		0.076206		0		0		0		0		243.000001		0		0.09584						-

		2		0		0				1125		1125		360000		0.072375		0		0		0		0		243.000004		0		0.09						-

		3		0		0				956		956		305920		0.073658		0		0		0		0		270.000013		0		0.07648						-

		4		0		0				1164		1164		372480		0.086092		0		0		0		0		269.99999		0		0.09312						-

		5		0		0				1191		1191		381120		0.13114		0		0		0		0		242.999999		0		0.09528						-

		6		0		0				1168		1168		373760		0.060173		0		0		0		0		269.99999		0		0.09344						-

		7		0		0				832		832		266240		0.123114		0		0		0		0		242.999999		0		0.06656						-

		8		0		0				1120		1120		358400		0.093415		0		0		0		0		270.000014		0		0.0896						-

		9		0		0				1132		1132		362240		0.127695		0		0		0		0		269.999995		0		0.09056						-

		10		0		0				944		944		302080		0.080298		0		0		0		0		243		0		0.07552						-

		0		11				15		1950		1950		7987200		0.019343		0		0		0		0		270.000001		2		1.9968						0

		0		12				15		1950		1950		7987200		0.01953		0		0		0		0		269.999986		2		1.9968						0

		0		13				15		1950		1950		7987200		0.019497		0		0		0		0		269.999998		2		1.9968						0

		0		14				15		1950		1950		7987200		0.019844		0		0		0		0		270.000004		2		1.9968						0

		0		15				15		7796		7796		31932416		0.018042		0		0		0		0		270.000018		8		7.983104						0

		0		16				15		7797		7797		31936512		0.017983		0		0		0		0		270.000003		8		7.984128						0

		0		17				15		7798		7798		31940608		0.018564		0		0		0		0		269.999994		8		7.985152						0

		0		18				15		1664		1664		19968000		0.019983		0		0		0		0		270.000014		5		4.992						0

		0		19				15		1664		1664		19968000		0.020302		0		0		0		0		270.000005		5		4.992						0

		0		20				13		400		400		384000		0.028511		0		0		0		0		270.000005		0.096		0.096						0

		0		21				13		400		400		384000		0.028619		0		0		0		0		270.000005		0.096		0.096						0

		0		22				13		398		398		382080		0.028637		0		0		0		0		270.000018		0.096		0.09552						0

		0		23				13		398		398		382080		0.028538		0		0		0		0		270.000018		0.096		0.09552						0

		0		24				13		398		398		382080		0.028426		0		0		0		0		270.000018		0.096		0.09552						0

		0		25				13		398		398		382080		0.028534		0		0		0		0		270.000018		0.096		0.09552						0

		0		26				13		398		398		382080		0.028562		0		0		0		0		270.000018		0.096		0.09552						0

		0		27				13		398		398		382080		0.028473		0		0		0		0		270.000018		0.096		0.09552						0

		0		28				13		398		398		382080		0.028075		0		0		0		0		270.000018		0.096		0.09552						0

		0		29				13		398		398		382080		0.027917		0		0		0		0		270.000018		0.096		0.09552						0

		0		30				13		398		398		382080		0.028025		0		0		0		0		270.000018		0.096		0.09552						0

		0		31				13		398		398		382080		0.028133		0		0		0		0		270.000018		0.096		0.09552						0

		0		32				13		398		398		382080		0.028242		0		0		0		0		270.000018		0.096		0.09552						0

		0		33				13		398		398		382080		0.027527		0		0		0		0		270.000018		0.096		0.09552						0

		0		34				13		398		398		382080		0.027635		0		0		0		0		270.000018		0.096		0.09552						0

		20		0				13		398		398		382080		0.026856		0		0		0		0		242.99999		0.096		0.09552						0

		21		0				13		398		398		382080		0.027125		0		0		0		0		243.000009		0.096		0.09552						0

		22		0				13		398		398		382080		0.026952		0		0		0		0		269.999993		0.096		0.09552						0

		23		0				13		398		398		382080		0.026923		0		0		0		0		270		0.096		0.09552						0

		24		0				13		398		398		382080		0.02668		0		0		0		0		270		0.096		0.09552						0

		25		0				13		398		398		382080		0.026802		0		0		0		0		243.000001		0.096		0.09552						0

		26		0				13		398		398		382080		0.027006		0		0		0		0		242.99999		0.096		0.09552						0

		27		0				13		398		398		382080		0.02687		0		0		0		0		243.000009		0.096		0.09552						0

		28		0				13		398		398		382080		0.027123		0		0		0		0		243.000001		0.096		0.09552						0

		29		0				13		398		398		382080		0.027423		0		0		0		0		242.99999		0.096		0.09552						0

		30		0				13		398		398		382080		0.026775		0		0		0		0		243.000001		0.096		0.09552						0

		31		0				13		398		398		382080		0.027147		0		0		0		0		242.99999		0.096		0.09552						0

		32		0				13		398		398		382080		0.027214		0		0		0		0		243.000013		0.096		0.09552						0

		33		0				13		399		399		383040		0.027124		0		0		0		0		270.000004		0.096		0.09576						0

		34		0				13		399		399		383040		0.027381		0		0		0		0		270.000009		0.096		0.09576						0

		QoS parameters for STA														MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO						Name

		TXOP[sec]		0.007		0.006		0.002		0.0018						SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7								On		1		8

		CwMax[slot]		31		15		7		7						Bi-directional		Off

		AIFSN		7		4		3		2						TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)												Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)												RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO						PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018						PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7						PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7						Antenna configuration				2x2

		AIFSN		7		4		3		2						Bandwidth				40

		Basic Rate		16QAM 1/2												TX power				17 dBm

		Oper. Rate		16QAM 1/2												RX noise figure				10 dB

																Channel model				E

																Gurd Interval				NGI

																Number of tones				108





SS#6 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				1665		1665		19980000		0.73416		0		0		0		0		269.999993		30		4.995		74.20476		0.2473492		-		39/39		118.961456		118.961456		118.961456		269.329581		0.4416947279

		0		2		0				1822		1822		21864000		0.734556		0		0		0		0		269.999998		30		5.466						-

		0		3		0				2688		2688		32256000		0.728885		0		0		0		0		270.000007		30		8.064						-

		0		4		0				2624		2624		31488000		0.735689		0		0		0		0		270.000025		30		7.872						-

		0		5		0				2612		2612		31344000		0.725887		0		0		0		0		270.000007		30		7.836						-

		0		6		0				2664		2664		31968000		0.732408		0		0		0		0		269.999975		30		7.992						-

		0		7		0				2342		2342		28104000		0.726447		0		0		0		0		270.000003		30		7.026						-

		0		8		0				2688		2688		32256000		0.73285		0		0		0		0		270.000007		30		8.064						-

		0		9		0				2672		2672		32064000		0.718104		0		0		0		0		269.999996		30		8.016						-

		0		10		0				2632		2632		31584000		0.732757		0		0		0		0		269.999983		30		7.896						-

		1		0		0				835		835		267200		0.10132		0		0		0		0		242.999994		0		0.0668						-

		2		0		0				911		911		291520		0.110897		0		0		0		0		242.999997		0		0.07288						-

		3		0		0				1345		1345		430400		0.115528		0		0		0		0		270.000009		0		0.1076						-

		4		0		0				1313		1313		420160		0.090104		0		0		0		0		269.999991		0		0.10504						-

		5		0		0				1342		1342		429440		0.098635		0		0		0		0		242.999993		0		0.10736						-

		6		0		0				1344		1344		430080		0.065852		0		0		0		0		270.000008		0		0.10752						-

		7		0		0				1172		1172		375040		0.123505		0		0		0		0		242.999994		0		0.09376						-

		8		0		0				1344		1344		430080		0.075542		0		0		0		0		270.000006		0		0.10752						-

		9		0		0				1320		1320		422400		0.082767		0		0		0		0		269.999997		0		0.1056						-

		10		0		0				1296		1296		414720		0.120718		0		0		0		0		242.999994		0		0.10368						-

		0		11				15		1948		1948		7979008		0.018496		0		0		0		0		270.000007		2		1.994752						0

		0		12				15		1948		1948		7979008		0.018182		0		0		0		0		270.000011		2		1.994752						0

		0		13				15		1948		1948		7979008		0.018207		0		0		0		0		270.000007		2		1.994752						0

		0		14				15		1948		1948		7979008		0.018328		0		0		0		0		270.000007		2		1.994752						0

		0		15				15		7786		7786		31891456		0.017273		0		0		0		0		269.999996		8		7.972864						0

		0		16				15		7787		7787		31895552		0.017573		0		0		0		0		269.999998		8		7.973888						0

		0		17				15		7789		7789		31903744		0.017984		0		0		0		0		269.999979		8		7.975936						0

		0		18				15		1662		1662		19944000		0.018563		0		0		0		0		269.999992		5		4.986						0

		0		19				15		1663		1663		19956000		0.018357		0		0		0		0		269.999994		5		4.989						0

		0		20				13		400		400		384000		0.027034		0		0		0		0		269.999988		0.096		0.096						0

		0		21				13		400		400		384000		0.026997		0		0		0		0		270.000006		0.096		0.096						0

		0		22				13		400		400		384000		0.027119		0		0		0		0		269.999988		0.096		0.096						0

		0		23				13		400		400		384000		0.026834		0		0		0		0		269.999988		0.096		0.096						0

		0		24				13		400		400		384000		0.026863		0		0		0		0		269.999988		0.096		0.096						0

		0		25				13		400		400		384000		0.026725		0		0		0		0		269.999988		0.096		0.096						0

		0		26				13		400		400		384000		0.02665		0		0		0		0		269.999988		0.096		0.096						0

		0		27				13		400		400		384000		0.026048		0		0		0		0		269.999988		0.096		0.096						0

		0		28				13		400		400		384000		0.026049		0		0		0		0		269.999988		0.096		0.096						0

		0		29				13		400		400		384000		0.026141		0		0		0		0		269.999988		0.096		0.096						0

		0		30				13		400		400		384000		0.026227		0		0		0		0		269.999988		0.096		0.096						0

		0		31				13		400		400		384000		0.025975		0		0		0		0		270.000001		0.096		0.096						0

		0		32				13		400		400		384000		0.025871		0		0		0		0		269.999988		0.096		0.096						0

		0		33				13		400		400		384000		0.025963		0		0		0		0		269.999988		0.096		0.096						0

		0		34				13		400		400		384000		0.026074		0		0		0		0		269.999988		0.096		0.096						0

		20		0				13		400		400		384000		0.02555		0		0		0		0		242.999991		0.096		0.096						0

		21		0				13		400		400		384000		0.025376		0		0		0		0		242.999998		0.096		0.096						0

		22		0				13		400		400		384000		0.025729		0		0		0		0		269.999988		0.096		0.096						0

		23		0				13		400		400		384000		0.025665		0		0		0		0		269.999988		0.096		0.096						0

		24		0				13		400		400		384000		0.025832		0		0		0		0		270.000001		0.096		0.096						0

		25		0				13		400		400		384000		0.026185		0		0		0		0		243.00001		0.096		0.096						0

		26		0				13		400		400		384000		0.025857		0		0		0		0		243.00001		0.096		0.096						0

		27		0				13		400		400		384000		0.026209		0		0		0		0		243.000004		0.096		0.096						0

		28		0				13		400		400		384000		0.026261		0		0		0		0		243.000004		0.096		0.096						0

		29		0				13		400		400		384000		0.026098		0		0		0		0		243.000004		0.096		0.096						0

		30		0				13		400		400		384000		0.02609		0		0		0		0		243.000004		0.096		0.096						0

		31		0				13		400		400		384000		0.026442		0		0		0		0		242.999992		0.096		0.096						0

		32		0				13		400		400		384000		0.026795		0		0		0		0		243.00001		0.096		0.096						0

		33		0				13		400		400		384000		0.027147		0		0		0		0		270.00001		0.096		0.096						0

		34		0				13		400		400		384000		0.027129		0		0		0		0		270.000001		0.096		0.096						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.007		0.006		0.002		0.0018				SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7						On		1		8

		CwMax[slot]		31		15		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)										RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO				PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018				PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7				PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7				Antenna configuration				2x2

		AIFSN		7		4		3		2				Bandwidth				40

		Basic Rate		16QAM 1/2										TX power				17 dBm

		Oper. Rate		16QAM 1/2										RX noise figure				10 dB

														Channel model				E

														Gurd Interval				NGI

														Number of tones				108





SS#16 wi. Extended BA 2x2x40

				PHY parameters								MAC Parameters								Range, m		CM B

				Scenario #16		STA0		STA1				Scenario #16										54Mbps
(16QAM,1/2)		108Mbps
(16QAM,1/2)
Tx=2		243Mbps
(64QAM,3/4)
Tx=2		270Mbps
(64QAM,5/6)
Tx=2

				Parameters Name		Parameters values										long NAV

				Antenna config		2x2		2x2						Channel access		EDCA				5		47,464,800		86,781,600		162,620,000		174,642,000

				Band		40 Mhz		40 Mhz				STA0		CwMin		15				10		47,464,800		86,781,600		162,620,000		174,642,000

				TX Power		0.05W		0.05W				STA1		CwMax		63				15		47,464,800		86,781,600		161,896,800		174,542,400

				RX Noise figure		10 dB		10 dB						AIFS		7				20		47,464,800		86,781,600		159,516,000		160,876,800

				PHY receiver type		MIMO(ZF)		MIMO(ZF)						TXOP Limit		30msec				25		47,464,800		86,700,000		116,916,000		90,489,600

				Tones number		108		108						1MPDU		1500 byte				30		47,464,800		86,455,200		83,724,000		49,521,600

				Gurd Interval		NGI		NGI						Aggregation		8				35		47,464,800		85,147,200		27,916,800		9,717,600

				Channel model		B		B												40		47,464,800		81,494,400		6,420,000		2,157,600

																				45		47,464,800		71,654,400		962,400		88,800

																				50		47,464,800		63,432,000		228,000		0

																				55		47,438,400		38,496,000		0		0

																				60		47,352,000		30,324,000		0		0

																				65		47,208,000		19,020,000		0		0

																				70		46,864,800		12,309,600		0		0

																				75		45,727,200		5,604,000		0		0

																				80		43,723,200		1,855,200		0		0

																				85		39,554,400		652,800		0		0

																				90		34,209,600		0		0		0





SS#16 wi. Extended BA 2x2x40

		1		1		1		1		1		1		1

		3		3		3		3		3		3		3

		5		5		5		5		5		5		5

		7		7		7		7		7		7		7

		9		9		9		9		9		9		9

		11		11		11		11		11		11		11

		13		13		13		13		13		13		13

		15		15		15		15		15		15		15

		17		17		17		17		17		17		17

		19		19		19		19		19		19		19

		21		21		21		21		21		21		21

		23		23		23		23		23		23		23

		25		25		25		25		25		25		25

		27		27		27		27		27		27		27

		29		29		29		29		29		29		29

		31		31		31		31		31		31		31

		33		33		33		33		33		33		33

		35		35		35		35		35		35		35

		37		37		37		37		37		37		37

		39		39		39		39		39		39		39

		41		41		41		41		41		41		41

		43		43		43		43		43		43		43

		45		45		45		45		45		45		45

		47		47		47		47		47		47		47

		49		49		49		49		49		49		49

		51		51		51		51		51		51		51

		53		53		53		53		53		53		53

		55		55		55		55		55		55		55

		57		57		57		57		57		57		57

		59		59		59		59		59		59		59

		61		61		61		61		61		61		61

		63		63		63		63		63		63		63

		65		65		65		65		65		65		65

		67		67		67		67		67		67		67

		69		69		69		69		69		69		69

		71		71		71		71		71		71		71

		73		73		73		73		73		73		73

		75		75		75		75		75		75		75

		77		77		77		77		77		77		77

		79		79		79		79		79		79		79

		81		81		81		81		81		81		81

		83		83		83		83		83		83		83

		85		85		85		85		85		85		85

		87		87		87		87		87		87		87

		89		89		89		89		89		89		89

		91		91		91		91		91		91		91

		93		93		93		93		93		93		93

		95		95		95		95		95		95		95

		97		97		97		97		97		97		97

		99		99		99		99		99		99		99



TGn Sync

toshiba, 54M(QPSK,1/2)

toshiba, 81M(QPSK,3/4)

toshiba, 108M(16QAM,1/2)

toshiba, 162M(16QAM,3/4)

toshiba, 216M(64QAM,2/3)

toshiba, 243M(64QAM,3/4)

Range, m

Goodput, Mbps

Goodput vs. Range, Aggregation, Bandwidth 40 MHz, Channel D

216.052747

216.214121

216.203813

51.57

76.51

100.9

148.04

193.2

215.8

216.117954

216.15229

206.382646

187.863256

163.162193

135.626848

120.586067

120.04

186.14

134.24

112.338062

111.102667

109.841068

79.19

14.88

105.680683

99.924208

0.47

92.074877

84.931134

78.276153

70.510081

64.862441

0

59.762923

0

55.115764

0

0

51.809381

0

0

50.125573

0

0

47.731422

0

0

44.79153

0

0

43.232531

0

0

40.410568

0

0

37.532

0

0

34.744131

0

0

31.764816

0

0

29.651496

0

0

27.593208

0

0

25.989467

0

0

24.718427

0

0

23.792779

0

0

22.615049

0

0

21.434337

0

0

20.680243

0

0

19.266565

0

0

18.170589

0

0

16.750556

0

0

15.982397

0

0

14.796651

0

0

13.869677

0

0

13.079279

0

0

12.499784

0

0

11.72848

0

0

11.189486

0

0

10.439706

0

0
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		63		63
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wi. Enhanced BA, 54M(QPSK,1/2)

wi. Enhanced BA, 108M(16QAM,1/2)

wi. Enhanced BA, 216M(64QAM,2/3)

Range, m

Goodput, Mbps

Goodput vs. Range, Aggregation, Bandwidth 40 MHz, Channel B

1

1
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		10		10		10		10

		15		15		15		15

		20		20		20		20

		25		25		25		25

		30		30		30		30

		35		35		35		35

		40		40		40		40
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16QAM, r=1/2

16QAM, r=1/2, 2X

64QAM, r=3/4, 2X

64QAM, r=5/6, 2X

Range (m)

Throughput (bps)

CC27, Throughput vs. Range, 40MHz, Channel B, GI=0.8 us.

47464800

86781600

162620000

174642000

47464800

86781600

162620000

174642000

47464800

86781600

161896800

174542400

47464800

86781600

159516000

160876800

47464800

86700000

116916000

90489600

47464800

86455200

83724000

49521600

47464800

85147200

27916800

9717600

47464800

81494400

6420000

2157600

47464800

71654400

962400

88800

47464800

63432000

228000

0

47438400

38496000

0

0

47352000

30324000

0

0

47208000

19020000

0

0
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12309600

0

0
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0

0
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0

0
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652800

0
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0

0
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16QAM, r=1/2

64QAM, r=3/4

16QAM, r=1/2, 2X

64QAM, r=3/4, 2X

64QAM, r=5/6, 2X

Range (m)

Throughput (bps)

CC28, Throughput vs. Range, 20MHz, Channel B, GI=0.8 us.
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		Revision History

		Revision		Date		Author		Changes

		0		15-Dec-05		Adachi		Initial Release

		Summary of Results Worksheets

		Name		Channel Width		Channel Access		CCs reported		Note

		SS#1 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#1 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 w/o Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 wi. Extended BA 2x2x20		20MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#16 wi. Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 27, 28

		SS#17 wi. Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#18 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#19 wi.&w/o Extended BA 2x2x20		20MHz		EDCA (Modified CW)		CC 15

		SS#1 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#1 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#4 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 w/o Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#6 wi. Extended BA 2x2x40		40MHz		HCCA (Modified CW)		CC 18, 19, 20, 24

		SS#16 wi. Extended BA 2x2x40		40MHz		EDCA (Modified CW)		CC 27, 28

		References



SS#1 wi. Extended BA 2x2x40

SS#4 wi. Extended BA 2x2x40

SS#6 w/o Extended BA 2x2x40

SS#6 wi. Extended BA 2x2x40

SS#1 w/o Extended BA 2x2x40

SS#4 w/o Extended BA 2x2x40

SS#16 wi. Extended BA 2x2x40

References

SS#1 wi. Extended BA 2x2x20

SS#4 wi. Extended BA 2x2x20

SS#6 w/o Extended BA 2x2x20

SS#6 wi. Extended BA 2x2x20

SS#1 w/o Extended BA 2x2x20

SS#4 w/o Extended BA 2x2x20

SS#16 wi. Extended BA 2x2x20

SS#17 wi. Extended BA 2x2x20

SS#18 2x2x20

SS#19 wi.&w/o Extended BA 2x2x20



Common

		

		TCP Model Parameters for CC18., CC19, CC20. CC24

		MSS		Ethernet (1500)

		Receive Buffer (bytes)		65535

		Receive Buffer Adjustment		None

		Delayed ACK Mechanism		Segment/Clock based

		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

		Selectove AKC (SACK)		Disabled

		ECN Capability		Disabled

		Segment Send Threshold		Byte Boundary

		Active Connection Threshold		Unlimited

		Karn's Algorithm		Enabled

		Nagle Algorithm		Disabled

		Initial Sequence Number		Auto Complete

		Initial RTO (sec)		3.0

		Mim RTO (sec)		1.0

		Max RTO (sec)		64.0

		RTT Gain		0.125

		Deviation gain		0.25

		RTT Deviation Coefficient		4.0

		Timer Granularity		0.5





SS#1 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				1928		1928		616960		0.477643		0		0		0		0		104.000003		0		0.15424		23.9328		0.119664		-		17/17		75.342932		75.342932		75.342932		123.504167		0.6100436433

		0		4		0				3728		3728		44736000		0.191889		0		0		0		0		130.000001		100		11.184						-

		10		4		0				2032		2032		650240		0.112115		0		0		0		0		103.999999		0		0.16256						-

		4		10		0				4144		4144		49728000		0.479009		0		0		0		0		104.000004		100		12.432						-

		0		1				13		6158		6158		73896000		0.165826		0		0		0		0		130.000003		19.200001		18.474						0

		0		3				13		7891		7891		94692000		0.095728		0		0		0		0		130.000001		24		23.673						0

		0		4				13		1323		1323		15876000		0.057722		0		0		0		0		130.000001		4		3.969						0

		0		7				15		399		399		383040		0.03252		8		7680		0		0		130.000006		0.096		0.09576						2.0050125313

		0		8				15		399		399		383040		0.032724		6		5760		0		0		129.999997		0.096		0.09576						1.5037593985

		0		9				15		399		399		383040		0.033482		8		7680		0		0		129.999998		0.096		0.09576						2.0050125313

		0		10				13		1939		1939		7942144		0.058451		0		0		0		0		130		2		1.985536						0

		0		11				13		152		152		508288		0.056493		0		0		0		0		130.000004		0.128		0.127072						0

		1		0				13		466		466		238592		0.05783		0		0		0		0		130.000004		0.06		0.059648						0

		3		0				13		469		469		240128		0.057553		0		0		0		0		130.000004		0.06		0.060032						0

		7		0				15		399		399		383040		0.032476		6		5760		0		0		129.999996		0.096		0.09576						1.5037593985

		8		0				15		399		399		383040		0.033243		8		7680		0		0		129.999994		0.096		0.09576						2.0050125313

		9		0				15		399		399		383040		0.032279		4		3840		0		0		130.000003		0.096		0.09576						1.0025062657

		10		0				15		977		977		4001792		0.032894		0		0		0		0		103.999999		1		1.000448						0

		6		5				13		482		482		1974272		0.059325		0		0		0		0		78		0.5		0.493568						0

		5		6				13		482		482		1974272		0.058854		0		0		0		0		77.999998		0.5		0.493568						0

		11		10				15		4997		4997		1998800		0.012754		0		0		0		0		130.000012		0.5		0.4997						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		7		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		64QAM 3/4 (20MHz)										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		7		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2 (20MHz)										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4 (20MHz)										Channel model				B

														Gurd Interval				NGI

														Number of tones				52





SS#1 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				2160		2160		691200		0.412443		0		0		0		0		103.999996		0		0.1728		27.7552		0.138776		-		17/17		80.061464		80.061464		80.061464		123.135196		0.6501915504

		0		4		0				4320		4320		51840000		0.159583		0		0		0		0		129.999998		100		12.96						-

		10		4		0				2405		2405		769600		0.149094		0		0		0		0		103.999997		0		0.1924						-

		4		10		0				4807		4810		57720000		0.402995		0		0		0		0		104		100		14.43						-

		0		1				13		6397		6397		76764000		0.053902		0		0		0		0		129.999998		19.200001		19.191						0

		0		3				13		7946		7946		95352000		0.048614		0		0		0		0		129.999993		24		23.838						0

		0		4				13		1326		1326		15912000		0.057683		0		0		0		0		130.000001		4		3.978						0

		0		7				15		399		399		383040		0.032024		8		7680		0		0		129.999995		0.096		0.09576						2.0050125313

		0		8				15		399		399		383040		0.032329		5		4800		0		0		129.999991		0.096		0.09576						1.2531328321

		0		9				15		399		399		383040		0.032267		4		3840		0		0		129.999992		0.096		0.09576						1.0025062657

		0		10				13		1944		1941		7950336		0.058274		0		0		0		0		129.999998		2		1.987584						0

		0		11				13		153		153		511632		0.053572		0		0		0		0		130.000001		0.128		0.127908						0

		1		0				13		469		469		240128		0.054622		0		0		0		0		129.999996		0.06		0.060032						0

		3		0				13		466		466		238592		0.056897		0		0		0		0		130.000002		0.06		0.059648						0

		7		0				15		399		399		383040		0.032		7		6720		0		0		129.999997		0.096		0.09576						1.7543859649

		8		0				15		399		399		383040		0.031845		5		4800		0		0		129.999992		0.096		0.09576						1.2531328321

		9		0				15		399		399		383040		0.031834		2		1920		0		0		130.00001		0.096		0.09576						0.5012531328

		10		0				15		971		971		3977216		0.031232		0		0		0		0		103.999999		1		0.994304						0

		6		5				13		486		486		1990656		0.057774		0		0		0		0		78.000004		0.5		0.497664						0

		5		6				13		486		486		1990656		0.057022		0		0		0		0		77.999997		0.5		0.497664						0

		11		10				15		4999		4999		1999600		0.012816		0		0		0		0		130		0.5		0.4999						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		7		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		64QAM 3/4 (20MHz)										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		7		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2 (20MHz)										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4 (20MHz)										Channel model				B

														Gurd Interval				NGI

														Number of tones				52





SS#4 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				787		787		7084640		0.196144		0		0		0		0		130.000001		30		1.77116		73.692168		0.094235509		-		18/18		80.787656		80.787656		80.787656		130		0.6214435077

		2		0		0				513		513		4719360		0.106682		0		0		0		0		130		30		1.17984						-

		3		0		0				785		785		7084000		0.170425		0		0		0		0		130.000006		30		1.771						-

		4		0		0				1702		1702		13953280		0.137954		0		0		0		0		129.999998		30		3.48832						-

		5		0		0				1693		1693		15118400		0.14796		0		0		0		0		130.000001		30		3.7796						-

		6		0		0				2652		2652		20844800		0.152436		0		0		0		0		130.000004		30		5.2112						-

		11		0		0				87		87		27840		0.03417		0		0		0		0		129.999997		0		0.00696						-

		12		0		0				202		202		64640		0.120437		0		0		0		0		130.000002		0		0.01616						-

		13		0		0				678		678		216960		0.067496		0		0		0		0		130.000007		0		0.05424						-

		14		0		0				310		310		99200		0.088054		0		0		0		0		129.999995		0		0.0248						-

		15		0		0				308		308		98560		0.0818		0		0		0		0		130.000002		0		0.02464						-

		16		0		0				281		281		89920		0.133868		0		0		0		0		129.999995		0		0.02248						-

		17		0		0				638		638		204160		0.057342		0		0		0		0		130.000006		0		0.05104						-

		18		0		0				280		280		89600		0.12349		0		0		0		0		130.000002		0		0.0224						-

		19		0		0				190		190		60800		0.093938		0		0		0		0		130.000004		0		0.0152						-

		20		0		0				776		776		248320		0.053996		0		0		0		0		130.000003		0		0.06208						-

		21		0		0				1600		1600		19200000		0.133075		0		0		0		0		130		30		4.8						-

		22		0		0				1810		1810		21720000		0.150988		0		0		0		0		129.999999		30		5.43						-

		23		0		0				578		578		6936000		0.097223		0		0		0		0		130.000006		30		1.734						-

		24		0		0				1663		1663		19956000		0.196689		0		0		0		0		130		30		4.989						-

		0		1		0				596		596		4874400		1.229175		0		0		0		0		130		30		1.2186						-

		0		2		0				375		375		2981600		1.168575		0		0		0		0		130.000001		30		0.7454						-

		0		3		0				592		592		4826400		1.195965		0		0		0		0		130.000001		30		1.2066						-

		0		4		0				1501		1501		13340000		1.33446		0		0		0		0		130.000002		30		3.335						-

		0		5		0				1324		1324		10795520		1.321308		0		0		0		0		130.00001		30		2.69888						-

		0		6		0				2602		2602		22627520		1.33002		0		0		0		0		129.999991		30		5.65688						-

		0		11		0				173		173		2076000		1.187364		0		0		0		0		130.000002		30		0.519						-

		0		12		0				403		403		4836000		1.106865		0		0		0		0		129.999998		30		1.209						-

		0		13		0				1352		1352		16224000		1.297698		0		0		0		0		130.000004		30		4.056						-

		0		14		0				618		618		7416000		1.221262		0		0		0		0		129.999997		30		1.854						-

		0		15		0				612		612		7344000		1.279964		0		0		0		0		130		30		1.836						-

		0		16		0				562		562		6744000		1.229893		0		0		0		0		130.000001		30		1.686						-

		0		17		0				1275		1275		15300000		1.198775		0		0		0		0		130.000005		30		3.825						-

		0		18		0				556		556		6672000		1.234396		0		0		0		0		130		30		1.668						-

		0		19		0				375		375		4500000		1.172762		0		0		0		0		130.000001		30		1.125						-

		0		20		0				1478		1478		17736000		1.256867		0		0		0		0		130.000004		30		4.434						-

		0		21		0				624		624		199680		1.308027		0		0		0		0		130.000009		0		0.04992						-

		0		22		0				760		760		243200		1.281006		0		0		0		0		130		0		0.0608						-

		0		23		0				233		233		74560		1.326012		0		0		0		0		129.999999		0		0.01864						-

		0		24		0				712		712		227840		1.248158		0		0		0		0		129.999995		0		0.05696						-

		7		0				13		966		966		3956736		0.091783		0		0		0		0		129.999998		1		0.989184						-

		8		0				13		966		966		3956736		0.091584		0		0		0		0		129.999998		1		0.989184						-

		25		0				15		399		399		383040		0.031839		3		2880		0		0		129.999996		0.096		0.09576						0.7518796992

		26		0				15		399		399		383040		0.032165		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		27		0				15		399		399		383040		0.031728		5		4800		0		0		130.000001		0.096		0.09576						1.2531328321

		28		0				15		399		399		383040		0.032164		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		29		0				15		399		399		383040		0.0326		4		3840		0		0		130		0.096		0.09576						1.0025062657

		30		0				15		399		399		383040		0.031527		4		3840		0		0		130.00001		0.096		0.09576						1.0025062657

		0		7				13		959		959		3928064		0.099033		0		0		0		0		130.000007		1		0.982016						0

		0		8				13		959		959		3928064		0.096252		0		0		0		0		130.000001		1		0.982016						0

		0		9				13		1944		1944		7962624		0.090141		0		0		0		0		130.000006		2		1.990656						0

		0		10				13		1945		1945		7966720		0.090463		0		0		0		0		130.000002		2		1.99168						0

		0		25				15		399		399		383040		0.034418		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		26				15		399		399		383040		0.034745		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		27				15		399		399		383040		0.035011		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		0		28				15		399		399		383040		0.035278		8		7680		0		0		130.000002		0.096		0.09576						2.0050125313

		0		29				15		399		399		383040		0.034481		8		7680		0		0		130.000002		0.096		0.09576						2.0050125313

		0		30				15		399		399		383040		0.034637		7		6720		0		0		129.999999		0.096		0.09576						1.7543859649

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				52





SS#4 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				2243		2243		18424640		0.202667		0		0		0		0		129.999996		30		4.60616		80.652632		0.1031363581		-		18/18		87.737048		87.737048		87.737048		130		0.6749003692

		2		0		0				1457		1457		12741920		0.134805		0		0		0		0		129.999998		30		3.18548						-

		3		0		0				1191		1191		9444800		0.192681		0		0		0		0		130.000002		30		2.3612						-

		4		0		0				1520		1520		13007360		0.041991		0		0		0		0		129.999998		30		3.25184						-

		5		0		0				1142		1142		10083200		0.147626		0		0		0		0		130.000005		30		2.5208						-

		6		0		0				1113		1113		9922080		0.095779		0		0		0		0		129.999994		30		2.48052						-

		11		0		0				435		435		139200		0.09897		0		0		0		0		129.999997		0		0.0348						-

		12		0		0				627		627		200640		0.107462		0		0		0		0		130.000004		0		0.05016						-

		13		0		0				805		805		257600		0.068867		0		0		0		0		129.999991		0		0.0644						-

		14		0		0				571		571		182720		0.061455		0		0		0		0		129.999993		0		0.04568						-

		15		0		0				947		947		303040		0.056961		0		0		0		0		129.999998		0		0.07576						-

		16		0		0				432		432		138240		0.06819		0		0		0		0		129.999998		0		0.03456						-

		17		0		0				411		411		131520		0.092243		0		0		0		0		130		0		0.03288						-

		18		0		0				94		94		30080		0.067419		0		0		0		0		130.000003		0		0.00752						-

		19		0		0				305		305		97600		0.076195		0		0		0		0		129.999998		0		0.0244						-

		20		0		0				942		942		301440		0.101458		0		0		0		0		130.000007		0		0.07536						-

		21		0		0				368		368		4416000		0.077615		0		0		0		0		129.999998		30		1.104						-

		22		0		0				853		853		10236000		0.118377		0		0		0		0		130.000003		30		2.559						-

		23		0		0				413		413		4956000		0.112463		0		0		0		0		130		30		1.239						-

		24		0		0				1688		1688		20256000		0.102944		0		0		0		0		130		30		5.064						-

		0		1		0				2059		2059		17618240		1.34802		0		0		0		0		130.00001		30		4.40456						-

		0		2		0				1176		1176		9813760		1.366479		0		0		0		0		130.000002		30		2.45344						-

		0		3		0				1088		1088		10019200		1.359696		0		0		0		0		130.000002		30		2.5048						-

		0		4		0				1254		1254		10831520		1.376582		0		0		0		0		130.000003		30		2.70788						-

		0		5		0				893		893		7468960		1.222818		0		0		0		0		130.000007		30		1.86724						-

		0		6		0				854		854		7036000		1.282885		0		0		0		0		129.999995		30		1.759						-

		0		11		0				870		870		10440000		1.205481		0		0		0		0		130		30		2.61						-

		0		12		0				1253		1253		15036000		1.352407		0		0		0		0		129.999999		30		3.759						-

		0		13		0				1610		1610		19320000		1.350622		0		0		0		0		129.99999		30		4.83						-

		0		14		0				1142		1142		13704000		1.146707		0		0		0		0		129.999998		30		3.426						-

		0		15		0				1893		1893		22716000		1.35658		0		0		0		0		130		30		5.679						-

		0		16		0				928		928		11136000		1.376978		0		0		0		0		129.999997		30		2.784						-

		0		17		0				981		981		11772000		1.373164		0		0		0		0		130.000001		30		2.943						-

		0		18		0				187		187		2244000		1.350532		0		0		0		0		129.999997		30		0.561						-

		0		19		0				608		608		7296000		1.321962		0		0		0		0		129.999996		30		1.824						-

		0		20		0				1882		1882		22584000		1.229607		0		0		0		0		129.999999		30		5.646						-

		0		21		0				123		123		39360		1.146508		0		0		0		0		130.000002		0		0.00984						-

		0		22		0				285		285		91200		1.201048		0		0		0		0		129.999991		0		0.0228						-

		0		23		0				138		138		44160		1.316414		0		0		0		0		129.999995		0		0.01104						-

		0		24		0				728		728		232960		1.244474		0		0		0		0		129.999995		0		0.05824						-

		7		0				13		964		964		3948544		0.084749		0		0		0		0		130.000014		1		0.987136						-

		8		0				13		964		964		3948544		0.086002		0		0		0		0		130.000001		1		0.987136						-

		25		0				15		398		398		382080		0.032281		4		3840		0		0		129.999997		0.096		0.09552						1.0050251256

		26		0				15		398		398		382080		0.032057		3		2880		0		0		129.999995		0.096		0.09552						0.7537688442

		27		0				15		398		398		382080		0.032457		5		4800		0		0		129.999999		0.096		0.09552						1.256281407

		28		0				15		398		398		382080		0.032857		5		4800		0		0		130		0.096		0.09552						1.256281407

		29		0				15		398		398		382080		0.033257		4		3840		0		0		129.999999		0.096		0.09552						1.0050251256

		30		0				15		398		398		382080		0.033657		4		3840		0		0		130.000003		0.096		0.09552						1.0050251256

		0		7				13		958		958		3923968		0.08684		0		0		0		0		130.000003		1		0.980992						0

		0		8				13		958		958		3923968		0.087979		0		0		0		0		130.000008		1		0.980992						0

		0		9				13		1941		1941		7950336		0.090072		0		0		0		0		129.999994		2		1.987584						0

		0		10				13		1942		1942		7954432		0.090193		0		0		0		0		130.000003		2		1.988608						0

		0		25				15		398		398		382080		0.033458		5		4800		0		0		129.99999		0.096		0.09552						1.256281407

		0		26				15		398		398		382080		0.033578		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		0		27				15		398		398		382080		0.031526		4		3840		0		0		129.99999		0.096		0.09552						1.0050251256

		0		28				15		398		398		382080		0.031646		6		5760		0		0		129.999991		0.096		0.09552						1.5075376884

		0		29				15		398		398		382080		0.031698		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		0		30				15		398		398		382080		0.031949		5		4800		0		0		129.999991		0.096		0.09552						1.256281407

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				20

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				52





SS#6 wo Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				399		399		4788000		2.606214		0		0		0		0		129.999996		30		1.197		10.89884		0.0363294667		-		39/39		55.709904		55.709904		55.709904		129.754721		0.4293478

		0		2		0				444		444		5328000		2.770587		0		0		0		0		129.999996		30		1.332						-

		0		3		0				360		360		4320000		2.603806		0		0		0		0		129.999996		30		1.08						-

		0		4		0				512		512		6144000		2.602876		0		0		0		0		130.000002		30		1.536						-

		0		5		0				130		130		1560000		2.551853		0		0		0		0		129.999995		30		0.39						-

		0		6		0				648		648		7776000		2.77077		0		0		0		0		129.999987		30		1.944						-

		0		7		0				125		125		1500000		2.580971		0		0		0		0		130.000003		30		0.375						-

		0		8		0				248		248		2976000		2.400189		0		0		0		0		129.999997		30		0.744						-

		0		9		0				400		400		4800000		2.742454		0		0		0		0		129.999998		30		1.2						-

		0		10		0				319		319		3828000		2.469216		0		0		0		0		130.000005		30		0.957						-

		1		0		0				201		201		64320		0.099921		0		0		0		0		116.999999		0		0.01608						-

		2		0		0				203		203		64960		0.078451		0		0		0		0		117.000003		0		0.01624						-

		3		0		0				181		181		57920		0.079216		0		0		0		0		129.999996		0		0.01448						-

		4		0		0				256		256		81920		0.105092		0		0		0		0		130		0		0.02048						-

		5		0		0				67		67		21440		0.050687		0		0		0		0		116.999998		0		0.00536						-

		6		0		0				332		332		106240		0.098695		0		0		0		0		130.000003		0		0.02656						-

		7		0		0				64		64		20480		0.058963		0		0		0		0		117.000007		0		0.00512						-

		8		0		0				124		124		39680		0.066591		0		0		0		0		129.999997		0		0.00992						-

		9		0		0				201		201		64320		0.109359		0		0		0		0		130.000001		0		0.01608						-

		10		0		0				169		169		54080		0.096678		0		0		0		0		117.000002		0		0.01352						-

		0		11				15		1951		1951		7991296		0.020819		0		0		0		0		130.000008		2		1.997824						0

		0		12				15		1951		1951		7991296		0.020548		0		0		0		0		129.999997		2		1.997824						0

		0		13				15		1951		1951		7991296		0.020956		0		0		0		0		130.000002		2		1.997824						0

		0		14				15		1951		1951		7991296		0.020854		0		0		0		0		130.000004		2		1.997824						0

		0		15				15		7797		7797		31936512		0.020011		0		0		0		0		130		8		7.984128						0

		0		16				15		7799		7799		31944704		0.020057		0		0		0		0		130.00001		8		7.986176						0

		0		17				15		7801		7801		31952896		0.020125		0		0		0		0		129.999995		8		7.988224						0

		0		18				15		1665		1665		19980000		0.021067		0		0		0		0		130		5		4.995						0

		0		19				15		1666		1666		19992000		0.021168		0		0		0		0		130.000002		5		4.998						0

		0		20				13		400		400		384000		0.03022		1		960		0		0		130.000008		0.096		0.096						0.25

		0		21				13		400		400		384000		0.030266		1		960		0		0		130.000001		0.096		0.096						0.25

		0		22				13		400		400		384000		0.030543		1		960		0		0		130.000001		0.096		0.096						0.25

		0		23				13		398		398		382080		0.030589		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		24				13		398		398		382080		0.029935		0		0		0		0		130.000004		0.096		0.09552						0

		0		25				13		398		398		382080		0.030202		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		26				13		398		398		382080		0.030369		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		27				13		398		398		382080		0.030746		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		28				13		398		398		382080		0.031013		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		29				13		398		398		382080		0.03128		1		960		0		0		130.00001		0.096		0.09552						0.2512562814

		0		30				13		398		398		382080		0.031547		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		31				13		398		398		382080		0.031815		1		960		0		0		130.000009		0.096		0.09552						0.2512562814

		0		32				13		398		398		382080		0.032082		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		33				13		398		398		382080		0.032349		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		0		34				13		398		398		382080		0.032616		1		960		0		0		129.999995		0.096		0.09552						0.2512562814

		20		0				13		398		398		382080		0.033058		1		960		0		0		116.999997		0.096		0.09552						0.2512562814

		21		0				13		398		398		382080		0.027027		0		0		0		0		117.000004		0.096		0.09552						0

		22		0				13		398		398		382080		0.027344		0		0		0		0		130.000002		0.096		0.09552						0

		23		0				13		398		398		382080		0.027661		0		0		0		0		130.000002		0.096		0.09552						0

		24		0				13		398		398		382080		0.027979		0		0		0		0		129.999989		0.096		0.09552						0

		25		0				13		398		398		382080		0.027628		0		0		0		0		116.999995		0.096		0.09552						0

		26		0				13		398		398		382080		0.027941		0		0		0		0		116.999992		0.096		0.09552						0

		27		0				13		398		398		382080		0.027105		0		0		0		0		117.000004		0.096		0.09552						0

		28		0				13		398		398		382080		0.027538		0		0		0		0		116.999997		0.096		0.09552						0

		29		0				13		398		398		382080		0.027375		0		0		0		0		116.999997		0.096		0.09552						0

		30		0				13		399		399		383040		0.027807		0		0		0		0		117		0.096		0.09576						0

		31		0				13		399		399		383040		0.028239		0		0		0		0		117		0.096		0.09576						0

		32		0				13		399		399		383040		0.028232		0		0		0		0		117.000003		0.096		0.09576						0

		33		0				13		399		399		383040		0.028661		0		0		0		0		130.000002		0.096		0.09576						0

		34		0				13		399		399		383040		0.029089		0		0		0		0		130.000001		0.096		0.09576						0

		QoS parameters for STA														MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO						Name

		TXOP[sec]		0.007		0.006		0.002		0.0018						SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7								On		1		8

		CwMax[slot]		31		15		7		7						Bi-directional		Off

		AIFSN		7		4		3		2						TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)												Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)												RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO						PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018						PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7						PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7						Antenna configuration				2x2

		AIFSN		7		4		3		2						Bandwidth				20

		Basic Rate		16QAM 1/2												TX power				17 dBm

		Oper. Rate		16QAM 1/2												RX noise figure				10 dB

																Channel model				E

																Gurd Interval				NGI

																Number of tones				52





SS#6 wi. Extended BA 2x2x20

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				96		96		1152000		2.001188		0		0		0		0		130.000011		30		0.288		16.38568		0.0546189333		-		39/39		61.224256		61.224256		61.224256		129.767315		0.4718002835

		0		2		0				182		182		2184000		2.2722		0		0		0		0		130.00001		30		0.546						-

		0		3		0				792		792		9504000		2.317222		0		0		0		0		129.999994		30		2.376						-

		0		4		0				736		736		8832000		2.331683		0		0		0		0		129.999999		30		2.208						-

		0		5		0				370		370		4440000		2.304057		0		0		0		0		130.000001		30		1.11						-

		0		6		0				760		760		9120000		2.327633		0		0		0		0		129.999995		30		2.28						-

		0		7		0				804		804		9648000		2.172429		0		0		0		0		129.999999		30		2.412						-

		0		8		0				384		384		4608000		2.149348		0		0		0		0		130.000011		30		1.152						-

		0		9		0				400		400		4800000		2.19651		0		0		0		0		129.999997		30		1.2						-

		0		10		0				866		866		10392000		2.330117		0		0		0		0		129.999996		30		2.598						-

		1		0		0				49		49		15680		0.061973		0		0		0		0		117.000003		0		0.00392						-

		2		0		0				92		92		29440		0.045499		0		0		0		0		116.999996		0		0.00736						-

		3		0		0				397		397		127040		0.087022		0		0		0		0		129.999992		0		0.03176						-

		4		0		0				357		357		114240		0.065693		0		0		0		0		130		0		0.02856						-

		5		0		0				186		186		59520		0.06446		0		0		0		0		117		0		0.01488						-

		6		0		0				377		377		120640		0.064854		0		0		0		0		130.000002		0		0.03016						-

		7		0		0				403		403		128960		0.126176		0		0		0		0		116.999992		0		0.03224						-

		8		0		0				193		193		61760		0.058709		0		0		0		0		129.999994		0		0.01544						-

		9		0		0				200		200		64000		0.048972		0		0		0		0		130.000005		0		0.016						-

		10		0		0				442		442		141440		0.064855		0		0		0		0		117.000002		0		0.03536						-

		0		11				15		1952		1952		7995392		0.018968		0		0		0		0		130.000006		2		1.998848						0

		0		12				15		1952		1952		7995392		0.01932		0		0		0		0		130.000002		2		1.998848						0

		0		13				15		1952		1952		7995392		0.018881		0		0		0		0		129.999998		2		1.998848						0

		0		14				15		1952		1952		7995392		0.019132		0		0		0		0		129.999999		2		1.998848						0

		0		15				15		7804		7804		31965184		0.016048		0		0		0		0		129.999989		8		7.991296						0

		0		16				15		7805		7805		31969280		0.016964		0		0		0		0		129.999997		8		7.99232						0

		0		17				15		7807		7807		31977472		0.017358		0		0		0		0		129.999991		8		7.994368						0

		0		18				15		1666		1666		19992000		0.019734		0		0		0		0		130.000003		5		4.998						0

		0		19				15		1666		1666		19992000		0.020205		0		0		0		0		130.000004		5		4.998						0

		0		20				13		398		398		382080		0.025774		0		0		0		0		129.999991		0.096		0.09552						0

		0		21				13		398		398		382080		0.026007		0		0		0		0		130.000002		0.096		0.09552						0

		0		22				13		398		398		382080		0.02611		0		0		0		0		129.999991		0.096		0.09552						0

		0		23				13		398		398		382080		0.026352		0		0		0		0		130.000001		0.096		0.09552						0

		0		24				13		398		398		382080		0.025848		0		0		0		0		130.000003		0.096		0.09552						0

		0		25				13		398		398		382080		0.02596		0		0		0		0		130.000003		0.096		0.09552						0

		0		26				13		398		398		382080		0.026072		0		0		0		0		130.000003		0.096		0.09552						0

		0		27				13		398		398		382080		0.026184		0		0		0		0		130.000003		0.096		0.09552						0

		0		28				13		398		398		382080		0.0251		0		0		0		0		130.000003		0.096		0.09552						0

		0		29				13		398		398		382080		0.024903		0		0		0		0		130.000004		0.096		0.09552						0

		0		30				13		398		398		382080		0.025045		0		0		0		0		130.000003		0.096		0.09552						0

		0		31				13		398		398		382080		0.025217		0		0		0		0		130		0.096		0.09552						0

		0		32				13		398		398		382080		0.02533		0		0		0		0		130.000002		0.096		0.09552						0

		0		33				13		398		398		382080		0.025442		0		0		0		0		130.000002		0.096		0.09552						0

		0		34				13		398		398		382080		0.02388		0		0		0		0		130.000002		0.096		0.09552						0

		20		0				13		399		399		383040		0.024154		0		0		0		0		117.000005		0.096		0.09576						0

		21		0				13		399		399		383040		0.024435		0		0		0		0		117.000001		0.096		0.09576						0

		22		0				13		399		399		383040		0.024716		0		0		0		0		130		0.096		0.09576						0

		23		0				13		399		399		383040		0.024997		0		0		0		0		130.000004		0.096		0.09576						0

		24		0				13		399		399		383040		0.023063		0		0		0		0		130.000006		0.096		0.09576						0

		25		0				13		399		399		383040		0.023456		0		0		0		0		117.000005		0.096		0.09576						0

		26		0				13		399		399		383040		0.023848		0		0		0		0		116.999994		0.096		0.09576						0

		27		0				13		399		399		383040		0.02424		0		0		0		0		116.999994		0.096		0.09576						0

		28		0				13		399		399		383040		0.024632		0		0		0		0		116.999994		0.096		0.09576						0

		29		0				13		399		399		383040		0.025025		0		0		0		0		116.999994		0.096		0.09576						0

		30		0				13		399		399		383040		0.02301		0		0		0		0		116.999994		0.096		0.09576						0

		31		0				13		399		399		383040		0.023402		0		0		0		0		117.000009		0.096		0.09576						0

		32		0				13		399		399		383040		0.023672		0		0		0		0		116.999994		0.096		0.09576						0

		33		0				13		399		399		383040		0.023655		0		0		0		0		129.999999		0.096		0.09576						0

		34		0				13		399		399		383040		0.023588		0		0		0		0		129.999996		0.096		0.09576						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.007		0.006		0.002		0.0018				SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7						On		1		8

		CwMax[slot]		31		15		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)										RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO				PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018				PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7				PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7				Antenna configuration				2x2

		AIFSN		7		4		3		2				Bandwidth				20

		Basic Rate		16QAM 1/2										TX power				17 dBm

		Oper. Rate		16QAM 1/2										RX noise figure				10 dB

														Channel model				E

														Gurd Interval				NGI

														Number of tones				52





SS#16 wi. Extended BA 2x2x20

		PHY parameters								MAC Parameters								Range, m		CM B

		Scenario #16		STA0		STA1				Scenario #16										26Mbps
(16QAM,1/2)		58.5Mbps
(64QAM,3/4)		52Mbps
(16QAM,1/2)Tx=2		117Mbps
(64QAM,3/4)
TX=2		130Mbps
(64QAM,5/6)
Tx=2

		Parameters Name		Parameters values										long NAV

		Antenna config		2x2		2x2						Channel access		EDCA				5		23,932,800		50,690,400		45,386,400		91,692,000		99,820,800

		Band		20 Mhz		20 Mhz				STA0		CwMin		15				10		23,932,800		50,690,400		45,386,400		91,692,000		99,820,800

		TX Power		0.05W		0.05W				STA1		CwMax		63				15		23,932,800		50,690,400		45,386,400		90,278,400		96,727,200

		RX Noise figure		10 dB		10 dB						AIFS		7				20		23,932,800		50,690,400		45,357,600		83,738,400		84,679,200

		PHY receiver type		MIMO(ZF)		MIMO(ZF)						TXOP Limit		30msec				25		23,932,800		50,690,400		44,824,800		63,084,000		52,852,800

		Tones number		52		52						1MPDU		1500 byte				30		23,932,800		50,688,000		44,241,600		44,018,400		35,191,200

		Gurd Interval		NGI		NGI						Aggregation		8				35		23,932,800		50,020,800		41,872,800		18,559,200		11,224,800

		Channel model		B		B												40		23,932,800		47,930,400		38,426,400		6,976,800		3,369,600

																		45		23,928,000		39,928,800		31,236,000		1,401,600		470,400

																		50		23,920,800		34,420,800		28,399,200		369,600		0

																		55		23,853,600		17,270,400		18,036,000		0		0

																		60		23,829,600		11,445,600		13,862,400		0		0

																		65		23,620,800		5,112,000		9,684,000		0		0

																		70		23,217,600		1,821,600		6,175,200		0		0

																		75		22,476,000		732,000		4,416,000		0		0

																		80		21,067,200		244,800		1,764,000		0		0

																		85		18,892,800		4,800		465,600		0		0

																		90		16,257,600		0		0		0		0





SS#16 wi. Extended BA 2x2x20

		5		5		5		5		5

		10		10		10		10		10

		15		15		15		15		15

		20		20		20		20		20

		25		25		25		25		25

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90



16QAM, r=1/2

64QAM, r=3/4

16QAM, r=1/2, 2X

64QAM, r=3/4, 2X

64QAM, r=5/6, 2X

Range (m)

Throughput (bps)

CC28, Throughput vs. Range, 20MHz, Channel B, GI=0.8 us.
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50690400

45386400

91692000

99820800

23932800

50690400

45386400

91692000

99820800

23932800

50690400

45386400

90278400
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45357600

83738400

84679200

23932800
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44824800
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52852800

23932800

50688000

44241600

44018400
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23932800

50020800

41872800

18559200

11224800

23932800

47930400

38426400

6976800

3369600

23928000

39928800

31236000

1401600

470400

23920800

34420800

28399200

369600

0

23853600

17270400

18036000

0

0

23829600

11445600

13862400

0

0

23620800

5112000

9684000

0

0

23217600

1821600

6175200

0

0

22476000

732000

4416000

0

0

21067200

244800

1764000

0

0

18892800

4800

465600

0

0

16257600

0

0

0

0



SS#17 wi. Extended BA 2x2x20

																								HT STA		HT AP

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]				throughput [Mbps]				CW min		15

		HT AP		HT STA		100				UDP				1500				98.989				CW max		63

		HT AP		HT STA		300				UDP				1500				122.441				AIFS		7

																						TXOP limit		30 msec

																						Number of Aggregation		8

																						Rate		64QAM,5/6,2X (130 Mbps)



122.441 Mbps

Average throughput

10 m

HT STA STA

HT AP

100/300 Mbps

UDP



SS#18 2x2x20

		Legacy STA→HT AP																				Legacy STA		HT AP

		rate		54 Mbps																CW min		15

		throughput		44.112 Mbps																CW max		63

																				AIFS		7

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]						TXOP limit		30 msec

		11a STA		HT AP		100				UDP				1500						Number of Aggregation		8

																				MCS for Legacy STA		64QAM,3/4,1X (54 Mbps)



10 m

HT AP

Legacy STA

100 Mbps

UDP

44.112 Mbps

Average throughput



SS#19 wi.&wo Extended BA 2x2x20

						Standard BA [Mbps]						Extended BA [Mbps]

		MCS for HT STA		rate [Mbps]		HT		Legacy		total		HT		Legacy		total

		64QAM,3/4,1X		58.5		22.68		21.3444		44.0244		23.2944		21.2268		44.5212

		64QAM,5/6,1X		65		23.2608		22.4616		45.7224		24.7392		21.8268		46.566

		16QAM,1/2,2X		52		18.696		22.8732		41.5692		22.1904		20.1684		42.3588

		16QAM,3/4,2X		78		26.3232		22.9908		49.314		32.5968		19.698		52.2948

		64QAM,2/3,2X		104		33.12		23.1408		56.2608		43.4688		18.8454		62.3142

		64QAM,3/4,2X		117		37.1952		22.7478		59.943		43.896		20.5212		64.4172

		64QAM,5/6,2X		130		37.728		23.8134		61.5414		51.1008		19.227		70.3278

		From		To		Mean Rate [Mbps]				Rate Distribution				MSDU Size [Bytes]

		11a STA		HT AP		100				UDP				1500

		HT STA		HT AP		100				UDP				1500

				HT STA		Legacy STA		HT AP

		CW min		15

		CW max		63

		AIFS		7

		TXOP limit		30 msec		30 msec		20 msec

		Number of Aggregation		8

		MCS for Legacy STA		64QAM,3/4,1X (54 Mbps)



10 m

10 m

100 Mbps

100 Mbps

UDP

UDP

HT AP

HT STA

Legacy STA



SS#1 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				4384		4384		1402880		0.186357		0		0		0		0		216.00001		0		0.35072		59.55008		0.2977504		-		17/17		111.895196		111.895196		111.895196		249.422418		0.448617237

		0		4		0				8782		8782		105384000		0.160627		0		0		0		0		269.999988		100		26.346						-

		10		4		0				5517		5517		1765440		0.080725		0		0		0		0		216.000018		0		0.44136						-

		4		10		0				10805		10804		129648000		0.185071		0		0		0		0		215.999997		100		32.412						-

		0		1				13		6394		6394		76728000		0.04215		0		0		0		0		270		19.200001		19.182						0

		0		3				13		7955		7955		95460000		0.041993		0		0		0		0		270.000005		24		23.865						0

		0		4				13		1327		1327		15924000		0.04669		0		0		0		0		270.000002		4		3.981						0

		0		7				15		400		400		384000		0.036965		4		3840		0		0		269.999988		0.096		0.096						1

		0		8				15		400		400		384000		0.036811		2		1920		0		0		270.000007		0.096		0.096						0.5

		0		9				15		400		400		384000		0.036673		2		1920		0		0		270.00001		0.096		0.096						0.5

		0		10				13		1952		1952		7995392		0.04461		0		0		0		0		269.999988		2		1.998848						0

		0		11				13		153		153		511632		0.040786		0		0		0		0		270.000002		0.128		0.127908						0

		1		0				13		469		469		240128		0.042291		0		0		0		0		269.999998		0.06		0.060032						0

		3		0				13		467		467		239104		0.043393		0		0		0		0		269.999998		0.06		0.059776						0

		7		0				15		400		400		384000		0.0319		1		960		0		0		270.000005		0.096		0.096						0.25

		8		0				15		400		400		384000		0.036596		2		1920		0		0		270.000005		0.096		0.096						0.5

		9		0				15		400		400		384000		0.038667		1		960		0		0		269.999997		0.096		0.096						0.25

		10		0				15		976		976		3997696		0.024567		0		0		0		0		216.000002		1		0.999424						0

		6		5				13		486		486		1990656		0.046316		0		0		0		0		162		0.5		0.497664						0

		5		6				13		486		486		1990656		0.0458		0		0		0		0		161.999995		0.5		0.497664						0

		11		10				15		4998		4998		1999200		0.015864		0		0		0		0		270.000007		0.5		0.4998						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		3		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		3		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				B

														Gurd Interval				NGI

														Number of tones				108





SS#1 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		4		0		0				5111		5111		1635520		0.173621		0		0		0		0		215.999992		0		0.40888		65.4672		0.327336		-		17/17		117.770096		117.770096		117.770096		249.353475		0.4723018037

		0		4		0				10179		10179		122148000		0.12505		0		0		0		0		269.999994		100		30.537						-

		10		4		0				5779		5779		1849280		0.151551		0		0		0		0		216.000014		0		0.46232						-

		4		10		0				11354		11353		136236000		0.17207		0		0		0		0		215.99999		100		34.059						-

		0		1				13		6388		6388		76656000		0.039736		0		0		0		0		270.000004		19.200001		19.164						0

		0		3				13		7949		7949		95388000		0.038434		0		0		0		0		270.000013		24		23.847						0

		0		4				13		1326		1326		15912000		0.042061		0		0		0		0		269.999996		4		3.978						0

		0		7				15		399		399		383040		0.021879		0		0		0		0		269.999996		0.096		0.09576						0

		0		8				15		399		399		383040		0.022205		0		0		0		0		269.999994		0.096		0.09576						0

		0		9				15		399		399		383040		0.022547		0		0		0		0		270.000004		0.096		0.09576						0

		0		10				13		1951		1951		7991296		0.042644		0		0		0		0		269.999997		2		1.997824						0

		0		11				13		153		153		511632		0.037702		0		0		0		0		270.000016		0.128		0.127908						0

		1		0				13		468		468		239616		0.042057		0		0		0		0		269.999983		0.06		0.059904						0

		3		0				13		466		466		238592		0.042608		0		0		0		0		269.999988		0.06		0.059648						0

		7		0				15		399		399		383040		0.022038		0		0		0		0		270.000001		0.096		0.09576						0

		8		0				15		399		399		383040		0.022375		0		0		0		0		270.000001		0.096		0.09576						0

		9		0				15		399		399		383040		0.021412		0		0		0		0		269.999996		0.096		0.09576						0

		10		0				15		976		976		3997696		0.022947		0		0		0		0		216.00001		1		0.999424						0

		6		5				13		486		486		1990656		0.041974		0		0		0		0		161.999998		0.5		0.497664						0

		5		6				13		486		486		1990656		0.041582		0		0		0		0		162.000002		0.5		0.497664						0

		11		10				15		4993		4993		1997200		0.012569		0		0		0		0		269.999995		0.5		0.4993						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.004		0.002		0.003				SRA				Min Size		Max Size

		CwMin[slot]		7		3		7		7						On		1		8

		CwMax[slot]		7		7		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.004		0.002		0.003				PHY type				MIMO (MMSE)

		CwMin[slot]		7		3		7		7				Antenna configuration				2x2

		CwMax[slot]		7		7		7		7				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				B

														Gurd Interval				NGI

														Number of tones				108





SS#4 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				2434		2434		19934080		0.154856		0		0		0		0		270		30		4.98352		145.87312		0.1865385166		-		18/18		152.917408		152.917408		152.917408		270		0.5663607704

		2		0		0				2422		2422		19755040		0.145867		0		0		0		0		270.000016		30		4.93876						-

		3		0		0				1983		1983		16063840		0.100015		0		0		0		0		269.999988		30		4.01596						-

		4		0		0				3213		3213		26186880		0.099898		0		0		0		0		269.999993		30		6.54672						-

		5		0		0				2882		2882		24539200		0.13059		0		0		0		0		270.000002		30		6.1348						-

		6		0		0				1739		1739		15483520		0.124105		0		0		0		0		270		30		3.87088						-

		11		0		0				1276		1276		408320		0.07582		0		0		0		0		269.999996		0		0.10208						-

		12		0		0				973		973		311360		0.057527		0		0		0		0		270.000012		0		0.07784						-

		13		0		0				1016		1016		325120		0.190203		0		0		0		0		270.000002		0		0.08128						-

		14		0		0				972		972		311040		0.104189		0		0		0		0		270.000002		0		0.07776						-

		15		0		0				1163		1163		372160		0.095517		0		0		0		0		269.999998		0		0.09304						-

		16		0		0				1047		1047		335040		0.110124		0		0		0		0		270.00001		0		0.08376						-

		17		0		0				971		971		310720		0.113343		0		0		0		0		269.999996		0		0.07768						-

		18		0		0				629		629		201280		0.080611		0		0		0		0		270.000017		0		0.05032						-

		19		0		0				1240		1240		396800		0.058133		0		0		0		0		270.000008		0		0.0992						-

		20		0		0				1064		1064		340480		0.092255		0		0		0		0		269.999982		0		0.08512						-

		21		0		0				2184		2184		26208000		0.177015		0		0		0		0		270.000012		30		6.552						-

		22		0		0				1882		1882		22584000		0.158721		0		0		0		0		269.999999		30		5.646						-

		23		0		0				1660		1660		19920000		0.235307		0		0		0		0		269.999999		30		4.98						-

		24		0		0				2112		2112		25344000		0.102104		0		0		0		0		270.000004		30		6.336						-

		0		1		0				2228		2228		19190720		0.948218		0		0		0		0		270.000002		30		4.79768						-

		0		2		0				2232		2232		19320480		0.920494		0		0		0		0		270.000015		30		4.83012						-

		0		3		0				1936		1936		16037120		0.970409		0		0		0		0		270.000012		30		4.00928						-

		0		4		0				3072		3072		25651200		0.971953		0		0		0		0		269.999993		30		6.4128						-

		0		5		0				2472		2472		20448480		0.97627		0		0		0		0		270.000001		30		5.11212						-

		0		6		0				1367		1367		11148000		0.971616		0		0		0		0		270.000009		30		2.787						-

		0		11		0				2384		2384		28608000		0.968077		0		0		0		0		270.000005		30		7.152						-

		0		12		0				1982		1982		23784000		0.974333		0		0		0		0		269.999997		30		5.946						-

		0		13		0				1888		1888		22656000		0.976039		0		0		0		0		270.000012		30		5.664						-

		0		14		0				1944		1944		23328000		0.960262		0		0		0		0		269.999989		30		5.832						-

		0		15		0				2112		2112		25344000		0.973289		0		0		0		0		270.000002		30		6.336						-

		0		16		0				2094		2094		25128000		0.976202		0		0		0		0		270.000006		30		6.282						-

		0		17		0				1942		1942		23304000		0.970743		0		0		0		0		269.999983		30		5.826						-

		0		18		0				1256		1256		15072000		0.972402		0		0		0		0		270.000005		30		3.768						-

		0		19		0				2558		2558		30696000		0.977809		0		0		0		0		269.999998		30		7.674						-

		0		20		0				2127		2127		25524000		0.952633		0		0		0		0		269.999994		30		6.381						-

		0		21		0				952		952		304640		0.976064		0		0		0		0		270.000004		0		0.07616						-

		0		22		0				790		790		252800		0.958299		0		0		0		0		270.000004		0		0.0632						-

		0		23		0				624		624		199680		0.960426		0		0		0		0		270		0		0.04992						-

		0		24		0				938		938		300160		0.91641		0		0		0		0		269.999991		0		0.07504						-

		7		0				13		960		960		3932160		0.094263		0		0		0		0		269.999994		1		0.98304						-

		8		0				13		960		960		3932160		0.095142		0		0		0		0		270.000012		1		0.98304						-

		25		0				15		399		399		383040		0.034921		8		7680		0		0		269.999981		0.096		0.09576						2.0050125313

		26		0				15		399		399		383040		0.035293		8		7680		0		0		269.999994		0.096		0.09576						2.0050125313

		27		0				15		399		399		383040		0.035665		8		7680		0		0		269.999999		0.096		0.09576						2.0050125313

		28		0				15		399		399		383040		0.036037		9		8640		0		0		269.99999		0.096		0.09576						2.2556390977

		29		0				15		399		399		383040		0.036409		9		8640		0		0		269.99999		0.096		0.09576						2.2556390977

		30		0				15		399		399		383040		0.036781		8		7680		0		0		269.999994		0.096		0.09576						2.0050125313

		0		7				13		960		960		3932160		0.096609		0		0		0		0		269.999998		1		0.98304						0

		0		8				13		960		960		3932160		0.097404		0		0		0		0		269.999996		1		0.98304						0

		0		9				13		1918		1918		7856128		0.145214		0		0		0		0		270.000002		2		1.964032						0

		0		10				13		1919		1919		7860224		0.14443		0		0		0		0		269.999994		2		1.965056						0

		0		25				15		399		399		383040		0.036905		6		5760		0		0		269.999981		0.096		0.09576						1.5037593985

		0		26				15		399		399		383040		0.037017		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		27				15		399		399		383040		0.037129		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		28				15		399		399		383040		0.034375		7		6720		0		0		269.999999		0.096		0.09576						1.7543859649

		0		29				15		399		399		383040		0.034487		9		8640		0		0		269.999977		0.096		0.09576						2.2556390977

		0		30				15		399		399		383040		0.034599		9		8640		0		0		269.999986		0.096		0.09576						2.2556390977

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.01		0.01		0.0022		0.0022				SRA				Min Size		Max Size

		CwMin[slot]		15		15		31		31						On		1		8

		CwMax[slot]		15		31		63		63				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.01		0.01		0.0022		0.0022				PHY type				MIMO (MMSE)

		CwMin[slot]		15		15		31		31				Antenna configuration				2x2

		CwMax[slot]		15		31		63		63				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				108





SS#4 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput [Mbps]		Ratio		PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		1		0		0				1870		1870		16927040		0.157061		0		0		0		0		270.000007		30		4.23176		155.436432		0.1987678159		-		18/18		162.477648		162.477648		162.477648		270		0.6017690667

		2		0		0				3348		3348		28285760		0.137196		0		0		0		0		270.000004		30		7.07144						-

		3		0		0				1876		1876		16928960		0.086621		0		0		0		0		269.99998		30		4.23224						-

		4		0		0				3578		3578		29352160		0.12387		0		0		0		0		270.000018		30		7.33804						-

		5		0		0				1597		1597		13802880		0.132242		0		0		0		0		270.000004		30		3.45072						-

		6		0		0				2423		2423		20935040		0.14729		0		0		0		0		269.999996		30		5.23376						-

		11		0		0				1168		1168		373760		0.051913		0		0		0		0		270.000006		0		0.09344						-

		12		0		0				1280		1280		409600		0.116583		0		0		0		0		269.999992		0		0.1024						-

		13		0		0				1287		1287		411840		0.049266		0		0		0		0		270.000006		0		0.10296						-

		14		0		0				1202		1202		384640		0.150176		0		0		0		0		270.000007		0		0.09616						-

		15		0		0				1367		1367		437440		0.099366		0		0		0		0		269.999994		0		0.10936						-

		16		0		0				1162		1162		371840		0.097261		0		0		0		0		269.999998		0		0.09296						-

		17		0		0				976		976		312320		0.14778		0		0		0		0		269.999987		0		0.07808						-

		18		0		0				787		787		251840		0.108448		0		0		0		0		269.999993		0		0.06296						-

		19		0		0				336		336		107520		0.076422		0		0		0		0		270.000004		0		0.02688						-

		20		0		0				1332		1332		426240		0.170168		0		0		0		0		270.00001		0		0.10656						-

		21		0		0				2528		2528		30336000		0.12701		0		0		0		0		269.999989		30		7.584						-

		22		0		0				2843		2843		34116000		0.138539		0		0		0		0		270.000013		30		8.529						-

		23		0		0				1659		1659		19908000		0.150781		0		0		0		0		269.999984		30		4.977						-

		24		0		0				2652		2652		31824000		0.183075		0		0		0		0		269.999989		30		7.956						-

		0		1		0				1443		1443		11476000		0.82265		0		0		0		0		269.999991		30		2.869						-

		0		2		0				3034		3034		24587840		0.801798		0		0		0		0		269.999989		30		6.14696						-

		0		3		0				1451		1451		11572000		0.823935		0		0		0		0		270.000002		30		2.893						-

		0		4		0				3520		3520		28667840		0.830103		0		0		0		0		269.999992		30		7.16696						-

		0		5		0				1326		1326		11134880		0.834404		0		0		0		0		270.000004		30		2.78372						-

		0		6		0				2069		2069		16955680		0.828051		0		0		0		0		270.000006		30		4.23892						-

		0		11		0				2336		2336		28032000		0.81225		0		0		0		0		269.999994		30		7.008						-

		0		12		0				2560		2560		30720000		0.825009		0		0		0		0		269.999995		30		7.68						-

		0		13		0				2574		2574		30888000		0.811529		0		0		0		0		270.000001		30		7.722						-

		0		14		0				2340		2340		28080000		0.84181		0		0		0		0		270.000005		30		7.02						-

		0		15		0				2733		2733		32796000		0.826952		0		0		0		0		269.999996		30		8.199						-

		0		16		0				2484		2484		29808000		0.82228		0		0		0		0		269.999997		30		7.452						-

		0		17		0				1894		1894		22728000		0.851661		0		0		0		0		270.000008		30		5.682						-

		0		18		0				1574		1574		18888000		0.826121		0		0		0		0		270.000006		30		4.722						-

		0		19		0				670		670		8040000		0.812361		0		0		0		0		270.000018		30		2.01						-

		0		20		0				2680		2680		32160000		0.807041		0		0		0		0		270.000016		30		8.04						-

		0		21		0				1040		1040		332800		0.79882		0		0		0		0		270.000015		0		0.0832						-

		0		22		0				1280		1280		409600		0.81307		0		0		0		0		270.000005		0		0.1024						-

		0		23		0				835		835		267200		0.831693		0		0		0		0		269.999993		0		0.0668						-

		0		24		0				1256		1256		401920		0.845563		0		0		0		0		270.000006		0		0.10048						-

		7		0				13		964		964		3948544		0.095836		0		0		0		0		270.000006		1		0.987136						-

		8		0				13		964		964		3948544		0.096682		0		0		0		0		270.000008		1		0.987136						-

		25		0				15		398		398		382080		0.036244		9		8640		0		0		269.999994		0.096		0.09552						2.2613065327

		26		0				15		398		398		382080		0.036497		9		8640		0		0		269.99999		0.096		0.09552						2.2613065327

		27		0				15		398		398		382080		0.03675		9		8640		0		0		270.000008		0.096		0.09552						2.2613065327

		28		0				15		398		398		382080		0.037004		10		9600		0		0		270.000003		0.096		0.09552						2.5125628141

		29		0				15		398		398		382080		0.033752		8		7680		0		0		270.000007		0.096		0.09552						2.0100502513

		30		0				15		398		398		382080		0.034108		10		9600		0		0		270.000003		0.096		0.09552						2.5125628141

		0		7				13		963		963		3944448		0.098293		0		0		0		0		270.000018		1		0.986112						0

		0		8				13		963		963		3944448		0.09904		0		0		0		0		270.000011		1		0.986112						0

		0		9				13		1914		1914		7839744		0.159332		0		0		0		0		270.000001		2		1.959936						0

		0		10				13		1914		1914		7839744		0.160515		0		0		0		0		270.000023		2		1.959936						0

		0		25				15		400		400		384000		0.035047		10		9600		0		0		270		0.096		0.096						2.5

		0		26				15		400		400		384000		0.035215		10		9600		0		0		270.000009		0.096		0.096						2.5

		0		27				15		400		400		384000		0.035454		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		28				15		400		400		384000		0.035653		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		29				15		400		400		384000		0.035852		11		10560		0		0		270.000017		0.096		0.096						2.75

		0		30				15		400		400		384000		0.036041		11		10560		0		0		270.000017		0.096		0.096						2.75

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.004		0.008		0.0017		0.002				SRA				Min Size		Max Size

		CwMin[slot]		15		7		31		15						On		1		8

		CwMax[slot]		31		15		31		31				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2										Fragmentation		Off

		Oper. Rate		64QAM 3/4										RTS/CTS		Off

		QoS parameters for AP												PHY parameters

				AC_BK		AC_BE		AC_VI		AC_VO				PHY model				Avarage capacity based model

		TXOP[sec]		0.004		0.008		0.0017		0.002				PHY type				MIMO (MMSE)

		CwMin[slot]		15		7		31		15				Antenna configuration				2x2

		CwMax[slot]		31		15		31		31				Bandwidth				40

		AIFSN		7		4		3		2				TX power				17 dBm

		Basic Rate		16QAM 1/2										RX noise figure				10 dB

		Oper. Rate		64QAM 3/4										Channel model				D

														Gurd Interval				NGI

														Number of tones				108





SS#6 wo Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				2393		2393		28716000		0.827135		0		0		0		0		270.000008		30		7.179		65.7534		0.219178		-		39/39		110.544024		110.544024		110.544024		269.252637		0.4105587423

		0		2		0				2247		2247		26964000		0.828401		0		0		0		0		269.999996		30		6.741						-

		0		3		0				1944		1944		23328000		0.826602		0		0		0		0		269.999989		30		5.832						-

		0		4		0				2312		2312		27744000		0.827363		0		0		0		0		269.999997		30		6.936						-

		0		5		0				2318		2318		27816000		0.827908		0		0		0		0		270.000005		30		6.954						-

		0		6		0				2360		2360		28320000		0.823183		0		0		0		0		270.000008		30		7.08						-

		0		7		0				1663		1663		19956000		0.828794		0		0		0		0		270.000003		30		4.989						-

		0		8		0				2240		2240		26880000		0.825294		0		0		0		0		269.99999		30		6.72						-

		0		9		0				2264		2264		27168000		0.824524		0		0		0		0		270.000004		30		6.792						-

		0		10		0				1888		1888		22656000		0.826166		0		0		0		0		270.000012		30		5.664						-

		1		0		0				1198		1198		383360		0.076206		0		0		0		0		243.000001		0		0.09584						-

		2		0		0				1125		1125		360000		0.072375		0		0		0		0		243.000004		0		0.09						-

		3		0		0				956		956		305920		0.073658		0		0		0		0		270.000013		0		0.07648						-

		4		0		0				1164		1164		372480		0.086092		0		0		0		0		269.99999		0		0.09312						-

		5		0		0				1191		1191		381120		0.13114		0		0		0		0		242.999999		0		0.09528						-

		6		0		0				1168		1168		373760		0.060173		0		0		0		0		269.99999		0		0.09344						-

		7		0		0				832		832		266240		0.123114		0		0		0		0		242.999999		0		0.06656						-

		8		0		0				1120		1120		358400		0.093415		0		0		0		0		270.000014		0		0.0896						-

		9		0		0				1132		1132		362240		0.127695		0		0		0		0		269.999995		0		0.09056						-

		10		0		0				944		944		302080		0.080298		0		0		0		0		243		0		0.07552						-

		0		11				15		1950		1950		7987200		0.019343		0		0		0		0		270.000001		2		1.9968						0

		0		12				15		1950		1950		7987200		0.01953		0		0		0		0		269.999986		2		1.9968						0

		0		13				15		1950		1950		7987200		0.019497		0		0		0		0		269.999998		2		1.9968						0

		0		14				15		1950		1950		7987200		0.019844		0		0		0		0		270.000004		2		1.9968						0

		0		15				15		7796		7796		31932416		0.018042		0		0		0		0		270.000018		8		7.983104						0

		0		16				15		7797		7797		31936512		0.017983		0		0		0		0		270.000003		8		7.984128						0

		0		17				15		7798		7798		31940608		0.018564		0		0		0		0		269.999994		8		7.985152						0

		0		18				15		1664		1664		19968000		0.019983		0		0		0		0		270.000014		5		4.992						0

		0		19				15		1664		1664		19968000		0.020302		0		0		0		0		270.000005		5		4.992						0

		0		20				13		400		400		384000		0.028511		0		0		0		0		270.000005		0.096		0.096						0

		0		21				13		400		400		384000		0.028619		0		0		0		0		270.000005		0.096		0.096						0

		0		22				13		398		398		382080		0.028637		0		0		0		0		270.000018		0.096		0.09552						0

		0		23				13		398		398		382080		0.028538		0		0		0		0		270.000018		0.096		0.09552						0

		0		24				13		398		398		382080		0.028426		0		0		0		0		270.000018		0.096		0.09552						0

		0		25				13		398		398		382080		0.028534		0		0		0		0		270.000018		0.096		0.09552						0

		0		26				13		398		398		382080		0.028562		0		0		0		0		270.000018		0.096		0.09552						0

		0		27				13		398		398		382080		0.028473		0		0		0		0		270.000018		0.096		0.09552						0

		0		28				13		398		398		382080		0.028075		0		0		0		0		270.000018		0.096		0.09552						0

		0		29				13		398		398		382080		0.027917		0		0		0		0		270.000018		0.096		0.09552						0

		0		30				13		398		398		382080		0.028025		0		0		0		0		270.000018		0.096		0.09552						0

		0		31				13		398		398		382080		0.028133		0		0		0		0		270.000018		0.096		0.09552						0

		0		32				13		398		398		382080		0.028242		0		0		0		0		270.000018		0.096		0.09552						0

		0		33				13		398		398		382080		0.027527		0		0		0		0		270.000018		0.096		0.09552						0

		0		34				13		398		398		382080		0.027635		0		0		0		0		270.000018		0.096		0.09552						0

		20		0				13		398		398		382080		0.026856		0		0		0		0		242.99999		0.096		0.09552						0

		21		0				13		398		398		382080		0.027125		0		0		0		0		243.000009		0.096		0.09552						0

		22		0				13		398		398		382080		0.026952		0		0		0		0		269.999993		0.096		0.09552						0

		23		0				13		398		398		382080		0.026923		0		0		0		0		270		0.096		0.09552						0

		24		0				13		398		398		382080		0.02668		0		0		0		0		270		0.096		0.09552						0

		25		0				13		398		398		382080		0.026802		0		0		0		0		243.000001		0.096		0.09552						0

		26		0				13		398		398		382080		0.027006		0		0		0		0		242.99999		0.096		0.09552						0

		27		0				13		398		398		382080		0.02687		0		0		0		0		243.000009		0.096		0.09552						0

		28		0				13		398		398		382080		0.027123		0		0		0		0		243.000001		0.096		0.09552						0

		29		0				13		398		398		382080		0.027423		0		0		0		0		242.99999		0.096		0.09552						0

		30		0				13		398		398		382080		0.026775		0		0		0		0		243.000001		0.096		0.09552						0

		31		0				13		398		398		382080		0.027147		0		0		0		0		242.99999		0.096		0.09552						0

		32		0				13		398		398		382080		0.027214		0		0		0		0		243.000013		0.096		0.09552						0

		33		0				13		399		399		383040		0.027124		0		0		0		0		270.000004		0.096		0.09576						0

		34		0				13		399		399		383040		0.027381		0		0		0		0		270.000009		0.096		0.09576						0

		QoS parameters for STA														MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO						Name

		TXOP[sec]		0.007		0.006		0.002		0.0018						SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7								On		1		8

		CwMax[slot]		31		15		7		7						Bi-directional		Off

		AIFSN		7		4		3		2						TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)												Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)												RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO						PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018						PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7						PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7						Antenna configuration				2x2

		AIFSN		7		4		3		2						Bandwidth				40

		Basic Rate		16QAM 1/2												TX power				17 dBm

		Oper. Rate		16QAM 1/2												RX noise figure				10 dB

																Channel model				E

																Gurd Interval				NGI

																Number of tones				108





SS#6 wi. Extended BA 2x2x40

		From		To		TID non-QoS		TID QoS		Received MPDUs		Indicated MSDUs		Indicated bits		MAX ETE delay		Too late MSDUs		Too late bits		Dropped/Discared MPDUs		Dropped/Discared bits		Average PHY Rate		Offered Load		Achieved Goodput [Mbps]		CC18				CC19				CC20						CC24

																																Total non-QoS goodput		Ratio		Achieved PLR		Ratio of Links Meeting QoS Objective		Metric1		Metric2		Metric3		Average PHY Rate		Metric

		0		1		0				1665		1665		19980000		0.73416		0		0		0		0		269.999993		30		4.995		74.20476		0.2473492		-		39/39		118.961456		118.961456		118.961456		269.329581		0.4416947279

		0		2		0				1822		1822		21864000		0.734556		0		0		0		0		269.999998		30		5.466						-

		0		3		0				2688		2688		32256000		0.728885		0		0		0		0		270.000007		30		8.064						-

		0		4		0				2624		2624		31488000		0.735689		0		0		0		0		270.000025		30		7.872						-

		0		5		0				2612		2612		31344000		0.725887		0		0		0		0		270.000007		30		7.836						-

		0		6		0				2664		2664		31968000		0.732408		0		0		0		0		269.999975		30		7.992						-

		0		7		0				2342		2342		28104000		0.726447		0		0		0		0		270.000003		30		7.026						-

		0		8		0				2688		2688		32256000		0.73285		0		0		0		0		270.000007		30		8.064						-

		0		9		0				2672		2672		32064000		0.718104		0		0		0		0		269.999996		30		8.016						-

		0		10		0				2632		2632		31584000		0.732757		0		0		0		0		269.999983		30		7.896						-

		1		0		0				835		835		267200		0.10132		0		0		0		0		242.999994		0		0.0668						-

		2		0		0				911		911		291520		0.110897		0		0		0		0		242.999997		0		0.07288						-

		3		0		0				1345		1345		430400		0.115528		0		0		0		0		270.000009		0		0.1076						-

		4		0		0				1313		1313		420160		0.090104		0		0		0		0		269.999991		0		0.10504						-

		5		0		0				1342		1342		429440		0.098635		0		0		0		0		242.999993		0		0.10736						-

		6		0		0				1344		1344		430080		0.065852		0		0		0		0		270.000008		0		0.10752						-

		7		0		0				1172		1172		375040		0.123505		0		0		0		0		242.999994		0		0.09376						-

		8		0		0				1344		1344		430080		0.075542		0		0		0		0		270.000006		0		0.10752						-

		9		0		0				1320		1320		422400		0.082767		0		0		0		0		269.999997		0		0.1056						-

		10		0		0				1296		1296		414720		0.120718		0		0		0		0		242.999994		0		0.10368						-

		0		11				15		1948		1948		7979008		0.018496		0		0		0		0		270.000007		2		1.994752						0

		0		12				15		1948		1948		7979008		0.018182		0		0		0		0		270.000011		2		1.994752						0

		0		13				15		1948		1948		7979008		0.018207		0		0		0		0		270.000007		2		1.994752						0

		0		14				15		1948		1948		7979008		0.018328		0		0		0		0		270.000007		2		1.994752						0

		0		15				15		7786		7786		31891456		0.017273		0		0		0		0		269.999996		8		7.972864						0

		0		16				15		7787		7787		31895552		0.017573		0		0		0		0		269.999998		8		7.973888						0

		0		17				15		7789		7789		31903744		0.017984		0		0		0		0		269.999979		8		7.975936						0

		0		18				15		1662		1662		19944000		0.018563		0		0		0		0		269.999992		5		4.986						0

		0		19				15		1663		1663		19956000		0.018357		0		0		0		0		269.999994		5		4.989						0

		0		20				13		400		400		384000		0.027034		0		0		0		0		269.999988		0.096		0.096						0

		0		21				13		400		400		384000		0.026997		0		0		0		0		270.000006		0.096		0.096						0

		0		22				13		400		400		384000		0.027119		0		0		0		0		269.999988		0.096		0.096						0

		0		23				13		400		400		384000		0.026834		0		0		0		0		269.999988		0.096		0.096						0

		0		24				13		400		400		384000		0.026863		0		0		0		0		269.999988		0.096		0.096						0

		0		25				13		400		400		384000		0.026725		0		0		0		0		269.999988		0.096		0.096						0

		0		26				13		400		400		384000		0.02665		0		0		0		0		269.999988		0.096		0.096						0

		0		27				13		400		400		384000		0.026048		0		0		0		0		269.999988		0.096		0.096						0

		0		28				13		400		400		384000		0.026049		0		0		0		0		269.999988		0.096		0.096						0

		0		29				13		400		400		384000		0.026141		0		0		0		0		269.999988		0.096		0.096						0

		0		30				13		400		400		384000		0.026227		0		0		0		0		269.999988		0.096		0.096						0

		0		31				13		400		400		384000		0.025975		0		0		0		0		270.000001		0.096		0.096						0

		0		32				13		400		400		384000		0.025871		0		0		0		0		269.999988		0.096		0.096						0

		0		33				13		400		400		384000		0.025963		0		0		0		0		269.999988		0.096		0.096						0

		0		34				13		400		400		384000		0.026074		0		0		0		0		269.999988		0.096		0.096						0

		20		0				13		400		400		384000		0.02555		0		0		0		0		242.999991		0.096		0.096						0

		21		0				13		400		400		384000		0.025376		0		0		0		0		242.999998		0.096		0.096						0

		22		0				13		400		400		384000		0.025729		0		0		0		0		269.999988		0.096		0.096						0

		23		0				13		400		400		384000		0.025665		0		0		0		0		269.999988		0.096		0.096						0

		24		0				13		400		400		384000		0.025832		0		0		0		0		270.000001		0.096		0.096						0

		25		0				13		400		400		384000		0.026185		0		0		0		0		243.00001		0.096		0.096						0

		26		0				13		400		400		384000		0.025857		0		0		0		0		243.00001		0.096		0.096						0

		27		0				13		400		400		384000		0.026209		0		0		0		0		243.000004		0.096		0.096						0

		28		0				13		400		400		384000		0.026261		0		0		0		0		243.000004		0.096		0.096						0

		29		0				13		400		400		384000		0.026098		0		0		0		0		243.000004		0.096		0.096						0

		30		0				13		400		400		384000		0.02609		0		0		0		0		243.000004		0.096		0.096						0

		31		0				13		400		400		384000		0.026442		0		0		0		0		242.999992		0.096		0.096						0

		32		0				13		400		400		384000		0.026795		0		0		0		0		243.00001		0.096		0.096						0

		33		0				13		400		400		384000		0.027147		0		0		0		0		270.00001		0.096		0.096						0

		34		0				13		400		400		384000		0.027129		0		0		0		0		270.000001		0.096		0.096						0

		QoS parameters for STA												MAC parameters

				AC_BK		AC_BE		AC_VI		AC_VO				Name

		TXOP[sec]		0.007		0.006		0.002		0.0018				SRA				Min Size		Max Size

		CwMin[slot]		15		7		7		7						On		1		8

		CwMax[slot]		31		15		7		7				Bi-directional		Off

		AIFSN		7		4		3		2				TXOP		STA TX data while it has time and data in AC

		Basic Rate		16QAM 1/2 (20MHz)										Fragmentation		Off

		Oper. Rate		16QAM 1/2 (20MHz)										RTS/CTS		Off

		QoS parameters for AP

				AC_BK		AC_BE		AC_VI		AC_VO				PHY parameters

		TXOP[sec]		0.007		0.006		0.002		0.0018				PHY model				Avarage capacity based model

		CwMin[slot]		15		7		7		7				PHY type				MIMO (MMSE)

		CwMax[slot]		31		15		7		7				Antenna configuration				2x2

		AIFSN		7		4		3		2				Bandwidth				40

		Basic Rate		16QAM 1/2										TX power				17 dBm

		Oper. Rate		16QAM 1/2										RX noise figure				10 dB

														Channel model				E

														Gurd Interval				NGI

														Number of tones				108





SS#16 wi. Extended BA 2x2x40

				PHY parameters								MAC Parameters								Range, m		CM B

				Scenario #16		STA0		STA1				Scenario #16										54Mbps
(16QAM,1/2)		108Mbps
(16QAM,1/2)
Tx=2		243Mbps
(64QAM,3/4)
Tx=2		270Mbps
(64QAM,5/6)
Tx=2

				Parameters Name		Parameters values										long NAV

				Antenna config		2x2		2x2						Channel access		EDCA				5		47,464,800		86,781,600		162,620,000		174,642,000

				Band		40 Mhz		40 Mhz				STA0		CwMin		15				10		47,464,800		86,781,600		162,620,000		174,642,000

				TX Power		0.05W		0.05W				STA1		CwMax		63				15		47,464,800		86,781,600		161,896,800		174,542,400

				RX Noise figure		10 dB		10 dB						AIFS		7				20		47,464,800		86,781,600		159,516,000		160,876,800

				PHY receiver type		MIMO(ZF)		MIMO(ZF)						TXOP Limit		30msec				25		47,464,800		86,700,000		116,916,000		90,489,600

				Tones number		108		108						1MPDU		1500 byte				30		47,464,800		86,455,200		83,724,000		49,521,600

				Gurd Interval		NGI		NGI						Aggregation		8				35		47,464,800		85,147,200		27,916,800		9,717,600

				Channel model		B		B												40		47,464,800		81,494,400		6,420,000		2,157,600

																				45		47,464,800		71,654,400		962,400		88,800

																				50		47,464,800		63,432,000		228,000		0

																				55		47,438,400		38,496,000		0		0

																				60		47,352,000		30,324,000		0		0

																				65		47,208,000		19,020,000		0		0

																				70		46,864,800		12,309,600		0		0

																				75		45,727,200		5,604,000		0		0

																				80		43,723,200		1,855,200		0		0

																				85		39,554,400		652,800		0		0

																				90		34,209,600		0		0		0





SS#16 wi. Extended BA 2x2x40

		1		1		1		1		1		1		1

		3		3		3		3		3		3		3

		5		5		5		5		5		5		5

		7		7		7		7		7		7		7

		9		9		9		9		9		9		9

		11		11		11		11		11		11		11

		13		13		13		13		13		13		13

		15		15		15		15		15		15		15

		17		17		17		17		17		17		17

		19		19		19		19		19		19		19

		21		21		21		21		21		21		21

		23		23		23		23		23		23		23

		25		25		25		25		25		25		25

		27		27		27		27		27		27		27

		29		29		29		29		29		29		29

		31		31		31		31		31		31		31

		33		33		33		33		33		33		33

		35		35		35		35		35		35		35

		37		37		37		37		37		37		37

		39		39		39		39		39		39		39

		41		41		41		41		41		41		41

		43		43		43		43		43		43		43

		45		45		45		45		45		45		45

		47		47		47		47		47		47		47

		49		49		49		49		49		49		49

		51		51		51		51		51		51		51

		53		53		53		53		53		53		53

		55		55		55		55		55		55		55

		57		57		57		57		57		57		57

		59		59		59		59		59		59		59

		61		61		61		61		61		61		61

		63		63		63		63		63		63		63

		65		65		65		65		65		65		65

		67		67		67		67		67		67		67

		69		69		69		69		69		69		69

		71		71		71		71		71		71		71

		73		73		73		73		73		73		73

		75		75		75		75		75		75		75

		77		77		77		77		77		77		77

		79		79		79		79		79		79		79

		81		81		81		81		81		81		81

		83		83		83		83		83		83		83

		85		85		85		85		85		85		85

		87		87		87		87		87		87		87

		89		89		89		89		89		89		89

		91		91		91		91		91		91		91

		93		93		93		93		93		93		93

		95		95		95		95		95		95		95

		97		97		97		97		97		97		97

		99		99		99		99		99		99		99



TGn Sync

toshiba, 54M(QPSK,1/2)

toshiba, 81M(QPSK,3/4)

toshiba, 108M(16QAM,1/2)

toshiba, 162M(16QAM,3/4)

toshiba, 216M(64QAM,2/3)

toshiba, 243M(64QAM,3/4)

Range, m

Goodput, Mbps

Goodput vs. Range, Aggregation, Bandwidth 40 MHz, Channel D

216.052747

216.214121

216.203813

51.57

76.51

100.9

148.04

193.2

215.8

216.117954

216.15229

206.382646

187.863256

163.162193

135.626848

120.586067

120.04

186.14

134.24

112.338062

111.102667

109.841068

79.19

14.88

105.680683

99.924208

0.47

92.074877

84.931134

78.276153

70.510081

64.862441

0

59.762923

0

55.115764

0

0

51.809381

0

0

50.125573

0

0

47.731422

0

0

44.79153

0

0

43.232531

0

0

40.410568

0

0

37.532

0

0

34.744131

0

0

31.764816

0

0

29.651496

0

0

27.593208

0

0

25.989467

0

0

24.718427

0

0

23.792779

0

0

22.615049

0

0

21.434337

0

0

20.680243

0

0

19.266565

0

0

18.170589

0

0

16.750556

0

0

15.982397

0

0

14.796651

0

0

13.869677

0

0

13.079279

0

0

12.499784

0

0

11.72848

0

0

11.189486

0

0

10.439706

0

0



References

		1		1		1

		3		3

		5		5

		7		7

		9		9

		11		11

		13		13

		15		15

		17		17

		19		19

		21		21

		23		23

		25		25

		27		27

		29		29

		31		31

		33		33

		35		35

		37		37

		39		39

		41		41

		43		43

		45		45

		47		47

		49		49

		51		51

		53		53

		55		55

		57		57

		59		59

		61		61

		63		63

		65		65

		67		67

		69		69

		71		71

		73		73

		75		75

		77		77

		79		79

		81		81

		83		83

		85		85

		87		87

		89		89

		91		91

		93		93

		95		95

		97		97

		99		99



wi. Enhanced BA, 54M(QPSK,1/2)

wi. Enhanced BA, 108M(16QAM,1/2)

wi. Enhanced BA, 216M(64QAM,2/3)

Range, m

Goodput, Mbps

Goodput vs. Range, Aggregation, Bandwidth 40 MHz, Channel B

1

1



		5		5		5		5

		10		10		10		10

		15		15		15		15

		20		20		20		20

		25		25		25		25

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90



16QAM, r=1/2

16QAM, r=1/2, 2X

64QAM, r=3/4, 2X

64QAM, r=5/6, 2X

Range (m)

Throughput (bps)

CC27, Throughput vs. Range, 40MHz, Channel B, GI=0.8 us.

47464800

86781600

162620000

174642000

47464800

86781600

162620000

174642000

47464800

86781600

161896800

174542400

47464800

86781600

159516000

160876800

47464800

86700000

116916000

90489600

47464800

86455200

83724000

49521600

47464800

85147200

27916800

9717600

47464800

81494400

6420000

2157600

47464800

71654400

962400

88800

47464800

63432000

228000

0

47438400

38496000

0

0

47352000

30324000

0

0

47208000

19020000

0

0

46864800

12309600

0

0

45727200

5604000

0

0

43723200

1855200

0

0

39554400

652800

0

0

34209600

0

0

0



		References

		[1]		IEEE 802.11-04/889, "TGnSync Proposal Technical Specification"

		[2]		IEEE 802.11-04/892, "TGnSync Proposal MAC Results"

		[3]		IEEE 802.11-05/1095, "Joint Proposal: High throughput extension to the 802.11 Standard: MAC"





] Project: 80211n Scenario: scenario 19,21 july [Subnet: top 0. [2)[E1)[X)
FEile Edit View Scenarios Topology Traffic Protocols DES MWindows Help

{1 %NBQooHBE

00 5 5 00 J125 50 75

2188, 2490







JSTA 1 of Office Network

‘Wieless Lan Thioughput QoS (bis/sec)
50,000,000

40,000,000

30,000,000

20,000,000

10,000,000







JProject: 80211n Scenario: scenario 18.21 july [Subnet
File Edit View Scenarios Topology Traffic Protocols DES Wmdaws
el

"J%&EO.@!@@.E

T0 |25 80 5 00 i

2313151







~=lolx|

Wieless Lan Thioughput (bits/sec)

125,000,000

100,000,000

75,000,000

50,000,000

25,000,000

0 2 4 6 8 10s








