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1 Introduction

1.1 Purpose of document

A proposal submitted for consideration under the 802.11 TGn selection process [1], and declared to be complete is required to meet the functional requirements defined in [2] and to disclose results according to the comparison criteria defined in this document.

1.2 Form of Disclosure

A proposal shall disclose its results using the template or form defined below in section 5..

It is TBD whether a disclosure has to meet all of the comparison criteria.

1.3 Relationship to Functional Requirements

The main purpose of the comparison criteria is to define metrics to enable comparison of TGn roposals.

In addition, the functional requirements [2] may define that specific criteria meet specific values.   This document defines how those measurements are to be made and reported so that compliance to the functional requirements can be evaluated.

As such, the functional requirements [2] are dependent on this document, but not the other way around.

1.4 Relationship to Simulation Scenarios

The IEEE 802.11 TGn FRCC (Functional Requirements and Comparison Criteria Special Committee) has defined usage models from which simulation scenarios have been created [3].

These simulation scenarios are intended to define the input to a simulation in sufficient detail so that the simulation results from different proposals can be meaningfully compared.

This document may define certain criteria given the conditions defined in a certain simulation scenario.  As such certain parts of this  document are dependent on the simulation scenarios contained in [3], but not the other way around.

1.5 Requirements of the Comparison Criteria Document

(This section may be removed at a later date.  It is really only relevant while we are writing this document)

The criteria defined here:

· Shall be defined unambiguously

· Can be obtained from a reasonable simulation environment, or obtained by examination of the proposed submission

· Are compliant to the 802.11 HT PAR [5] and 5C [6]

Ideally, most criteria should be single values.

In some cases (e.g. transport delay), a metric might need to be presented as a graph or table.  The definition of the metric shall include the exact form in which it is to be presented.

1.6 Summary Status of  11-03-813r5

This document has not been approved by IEEE 802.11 TGn.

	Number of Comparison Criteria not yet discussed by FRCC
	39

	Number of Comparison Criteria approved by FRCC
	

	Number of Comparison Criteria approved by TGn
	

	Total number of Comparison Criteria
	44


1.7 Summary Status of  11-03-813r6

This document has not been approved by IEEE 802.11 TGn.

	Number of Comparison Criteria not yet discussed by FRCC
	75

	Number of Comparison Criteria approved by FRCC
	5

	Number of Comparison Criteria approved by TGn
	

	Total number of Comparison Criteria
	80


1.8 Summary Status of  11-03-813r7

This document has not been approved by IEEE 802.11 TGn.

	Number of Comparison Criteria not yet approved by FRCC
	74

	Number of Comparison Criteria approved by FRCC
	6

	Number of Comparison Criteria approved by TGn
	0

	Total number of Comparison Criteria
	80


2 Definitions

	Term
	Definition

	Goodput
	Goodput is defined by totaling the number of bits in MSDUs indicated at the MAC DATA SAP, and dividing by the simulation duration (s).




3 Additional Disclosures

(This section contains requirements for additional information that shall be disclosed with a proposal)

	Number
	Name
	Definition
	Status of this AD
	Notes

	AD1
	Reference submissions
	A list of related IEEE submissions, both documents and presentations.
	PPG (Agere) proposal

Agreed 6/0.


	


4 Comparison Criteria

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes
	Pri
	

	4.1 General

	CC1
	Regulatory compliance
	Proposal shall state the regulatory domains it is intended to be compliant with.

The proposal shall state its intended regulatory compliance with at least the following domains: USA, Japan, Europe, China.


	
	Suggestion made at TGn session.

Vote 14/4.

with TeliaSonera modification

“EU” removed

unanimous
	Definition of EU is needed.

Compliance according to regulatory body within each domain, FCC, CEPT, ARIB etc.
	H

	CC2
	Regulatory non-compliance
	Proposal shall identify any known problems with existing regulations

The proposal shall state any known problems with regulatory compliance with at least the following domains: USA, Japan, Europe, China.
	
	Suggestion made at TGn session, split out by Joe Levy from previous.

Vote 7/0

unanimous
	
	H

	4.2 Marketability

	W10

CC3
	List of mandatory usage models covered at HT rate
	List the mandatory usage models for which 100 Mbps throughput can be achieved.
	
	Based on WFA proposal.

unanimously
	
	M

	W11

CC4
	Cost of Overall Solution that addresses all market segments for both AP and Station

	Estimated cost, relative to an 802.11a or g device, of a device capable of  meeting the mandatory features of proposal.

	
	Based on WFA proposal

unanimous
	
	M

	CC5
	RF/IF complexity 
	Give an indication of the complexity of the RF/IF part of the solution, relative to current 802.11a PHYs.
	
	PPG (Agere) proposal
	Analogue vs RF/IF (i.e. what if IF is digital)?

Difficult to quantify in a straightforward manner. 

Proposal: delete criterion as it stands here. The answers to the specific items under “RF Characteristics” will give sufficient indication of the RF/IF complexity 

What is a suitable metric for RF/IF complexity?
	M

	CC6
	Baseband processing complexity
	Give an indication of the baseband processing complexity, relative to current 802.11a PHYs (gate counts, MIPS, etc.).
	
	PPG (Agere) proposal
	
	M

	CC7
	MAC processing complexity
	Give an indication of the MAC processing complexity, relative to current 802.11-1999 and 802.11e implementations
	
	RM proposal
	
	M

	CC8
	Maturity of solution and technology
	Give an indication of the maturity of the solution and its technology.

For example, reference to similar technology in successful products.

Reference articles in the literature.

Alternative proposal by Jeff Gilbert:

Give an indication of the maturity of the solution and its technology by listing relevant publications, presentations and implementations within and outside of the IEEE.  The burden will be on the proposer to list sufficient relevant publications and implementations to convince the body of the maturity of the key technology of the proposal. 

Alternative by Pieter-Paul:

Give an indication of the maturity of the solution and its technology by listing relevant publications, presentations and production level implementations within and outside of the IEEE. 
	
	PPG (Agere) proposal

No consensus 9/7

PPG to produce better language.

Augmented by Jeff Gilbert (Atheros)

PPG rewording
	Maturity needs precise definition
	M

	CC9
	Power consumption estimate
	Give an estimate of the power consumption in TX, RX (decoding packet), IDLE (listening but no packet).  Specify model and assumptions.

To specify for a mode of operation that achieves 100Mbps goodput for the point-point use case.

Tx consumption measured at total tx power = 20dBm.

Alternate:

At 100Mbps aggregated goodput for the use cases in one of the defined mandatory multi-user simulation scenario 4 or 6. Estimate average power consumption per application.

Otherwise use a point-to-point use case. 

Estimate average power consumption per application.

Tx consumption measured at total tx power = 20dBm.


	
	PPG (Agere) proposal

7/0

with TeliaSonera modification

“To specify for a mode of operation that achieves”

and

“the point-to-point” removed


	
	M

	CC10
	Power consumption
	Total power consumed (mW) by a realistic implementation (define implementation technologies).  

TBD - Note, For consistency, this document will need to define which parts of an implementation are included in the power consumption measurements.

Show results separately for:

· Signal Acquisition

· Receiving

· Transmitting (at Tx power = 20dBm)

Show results for highest achievable PHY rate, 54Mbps (or closest rate) and 6 Mbps (or closest rate).
	If relevant, choose one channel model from [4].
	APS proposal
	
	M

	4.3 Interoperability and Coexistence

	CC11
	Backward compatibility and interoperability with 802.11a and h
	Identify the means of achieving backward compatibility and interoperability with 802.11a and h. Also indicate for which of the modes and data rates that this is applicable.
	
	PPG (Agere) proposal

with TeliaSonera modification
	Should reference technical specification and perhaps summarise?

Does “backwards compatability” have the same definition as in the FR – If so, it should be stated here

Is there any difference between backward compatability and interoperability?
	M

	CC12
	Backward compatibility and interoperability with 802.11g
	Identify the means of achieving backward compatibility and interoperability with 802.11g. Also indicate for which of the modes and data rates that this is applicable.
	
	PPG (Agere) proposal
	Should reference technical specification and perhaps summarise?
	M

	CC13
	Impact on options in previous 802.11 standards
	List the impact on the options of other 802.11 standards, such as .11a/g/b or .11e.

alternative:

List the impact on the following optional features  of other 802.11 standards:

a) Extended rate sets (802.11a/b/g)

b) Transmit power control (802.11a/b/g)

c) Block ACK (802.11e)

d) Automatic power save delivery (802.11e)

e) Direct link protocol (802.11e)

“Impact” can have the following values: a) none, b) eliminates the optional feature, c) affects the functionality and/or the performance of the optional feature (specify how)
	
	PPG (Agere) proposal
	Impact needs definition.

Such as needs definition.

Suggestion: identify the 4-5 most important/significant optional features most likely to be found in implementations, and indicate level of impact on these (see suggested features on the left)
	L

	CC14
	Legacy  Share
	Two measures are made.  Firstly the throughput (T1) of a fully backlogged legacy STA transmitting to its AP.  

Two measures are made.  Firstly the goodput (T1) of a fully backlogged legacy STA (STA1) transmitting to its legacy AP (AP1).  

Secondly the goodput (T2) of the same legacy STA when a fully-backlogged co-channel co-incident HT STA (STA2) and its HT AP (AP2) are introduced.

The legacy share is defined as (T2 / T1).
	TBD geometry.

TBD channel model.

1500B MSDU size.

The geometry is defined based on a 10 m x 20 m rectangle. AP1 and STA1 are located at the upper and lower left hand corners, respectively (10 m apart), while AP2 and STA2 are located at the upper and lower right hand corners, respectively. Channel model: B – NLOS

Both links are operating at their maximum rates for the given distance. 

median MSDU size or mixed size, according to Cisco measured data scenario 4 Usage Models.
	APS proposal

Telesonaria modification
	The proposed geometry is intended to reflect a situation where two co-channel networks operate in close proximity to each other, such as in an apartment building
	L

	W9

CC15
	Sharing of medium with legacy devices
	Throughput of legacy device in HT network.

Compare to throughput of same legacy device in similar conditions in an all-legacy network.
	
	Based on WFA proposal
	
	L

	CC16
	Legacy Impact
	Two measures are made.  Firstly the goodput (T1) of a fully backlogged HT STA (STA1) transmitting to its HT AP (AP1).  

Secondly the goodput (T2) of the same HT STA when a fully-backlogged co-channel co-incident legacy STA (STA2) and its legacy AP (AP2) are introduced.

The legacy impact is defined as ((T1-T2) / T1)).
	1500B MSDU size

The geometry is defined based on a 10 m X 20 m rectangle. AP1 and STA1 are located at the upper and lower left hand corners, respectively (10 m apart), while AP2 and STA2 are located at the upper and lower right hand corners, respectively. Channel model: B – NLOS

Both links are operating at their maximum rates for the given distance.
	
	Criterion originally proposed by Mike Moreton

The proposed geometry is intended to reflect a situation where two co-channel networks operate in close proximity to each other, such as in an apartment building


	L

	W12

CC17
	SAP compatibility
	Required changes to the MAC/SAP interface:
– List of major functional areas affected

– Approx. multiplier of code complexity associated with MAC/SAP baseline interface (1X, 2X, etc.)

	
	Based on WFA proposal
	
	L

	4.4 Coverage of Usage Models

	CC18
	HT Usage Models Supported (non QoS)
	This metric relates to the ability of the proposal to support the non-QoS application service level of each usage model, as defined by its simulation scenario.

 (Total TCP Goodput)

for each mandatory simulation scenario

Note, a flow that transits through an AP (i.e. is relayed within the BSS) is not counted as goodput at the AP.  A flow that terminates at the AP is counted as goodput.
	All mandatory simulation scenarios

Note, this is measured with QoS flows turned on.
	APS TBD proposal resulting from FRCC telecon on 4 Nov 2003.

4/0

Reworded dec 16th

	Would the QoS flows be turned off as in 03/835r1 during the evaluation of this CC? 

Would prefer that they be turned on.
	H

	CC19
	HT Usage Models Supported (QoS)
	This metric relates to the ability of the proposal to support the QoS application service level of each usage model, as defined by its simulation scenario.

For each flow (i.e. application at a station)  with a delay and PLR specification, the proposal shall report the packet loss rate (defined below) and compare to the maximum specified packet loss rate.

The proposal shall also report the number of these flows that are less than or equal to the PLR specified in [2]  .

For the purpose of this criterion,  packet loss rate (PLR) is defined by the number of MSDUs that are lost in transit, or whose MAC SAP to MAC SAP transit time exceeds the maximum delay for the application specified in [2] divided by the total number of MSDUs transmitted during the simulation for that application at that STA.
	All mandatory simulation scenarios
	APS proposal resulting from FRCC telecon on 4 Nov 2003.

0/0

TBD
	As in the “non-QoS” CC, would prefer that this measurement be done with the TCP flows turned on – Allows one simulation for both the CCs
	H

	4.5 MAC Related

	4.5.1 Performance Measurements at the MAC SAP

	CC20
	BSS Aggregate Goodput at the MAC data SAP
	The metric is defined by the sum of goodput across all STA in a BSS.

Note, a flow that transits through an AP (i.e. is relayed within the BSS) is not counted as goodput at the AP.  A flow that terminates at the AP is counted as goodput.


	All mandatory simulation scenarios
	APS proposal

Started discussion 18 Nov 2003

Reworded on dec 16th. 
	Use the same language as in the definition of “goodput” in Section 2. Delete notes, as they are redundant.
	H

	CC21
	Throughput / Area.


	
Presented as a curve of Throughput (bps) vs area (m2).

Throughput is defined by totaling the number of bits in MSDUs successfully transmitted and dividing by the simulation duration (s)
	
Present results for STAs in mandatory multi user simulation scenarios (one may be an AP), one is fully backlogged with median MSDU size or mixed size, according to Cisco measured data scenario 4 in [3] addressed to the other.  Vary the distance between two of the STA.

Report results for all the channel models described in [4].

TBD scenario from [3].
	TeliaSonera proposal
	Use a system test simulation scenario in [3]. For example scenario 4 and 6
	M

	CC22
	HT Area 
	The area  value where the Throughput / Area curve passes through 100Mbps.
	Report results for all the channel models described in [4].
	TeliaSonera proposal
	
	M

	CC23
	10Mbps       Area
	The area value where the Throughput / Area curve passes through 10Mbps.
	Report results for all the channel models described in [4].
	TeliaSonera proposal
	
	M

	CC24
	MAC Efficiency
	MAC efficiency is defined as the the aggregate goodput at the MAC-SAP divided by the average physical layer data rate.  

Proposal for alternative wording:

MAC Efficiency is defined as the ratio of the aggregate time occupied by all successful (and unsuccessful ?)  MPDU transmissions on the channel (excluding Preamble and PLCP header) to the total simulated time. 

 Note: This definition is valid for the case when there is always at least one STA with available MSDUs at the MAC-SAP.(throughout the duration of the simulation) 
	All mandatory simulation scenarios
	BJC, HBE proposal
	
	L

	CC25
	Scalability
	Provide analysis of  MAC efficiency with PHY data rates increased by a) 50% and b) 100% relative to the maximum PHY rate of the proposal. Give efficiency numbers as percentages of the PHY data rate.

	
	
	The intention is to provide the Task Group with an idea of the long term efficiency potential of the MAC. How well does it perform with significantly increased data rates?
	L

	CC26
	MSDU Delay
	This metric gives the MSDU delay distribution for each flow type,  both QoS and non-QoS (i.e. application aggregated on all the STA)

Curves shall be represented as 1-cdf(Delay) 
	All mandatory simulation scenarios
	BJC, HBE proposal
	Added words to emphasize that ALL flow types are considered
	M

	CC27
	Throughput / Range
	Presented as a curve of Throughput (bps) vs range (m).

Throughput is defined by totaling the number of bits in MSDUs successfully transmitted and dividing by the simulation duration (s).

Alternative:

Goodput is defined by totaling the number of bits in MSDUs successfully transmitted and dividing by the simulation duration (s).

Present three curves:

a) Goodput (bps) vs range (m) with 95% coverage

b) Goodput (bps) vs range (m) with 50% coverage

c) Goodput (bps) vs range (m) with 5% coverage

Note: Goodput with X% coverage refers to the goodput achieved with X% of channel realizations
	Present results for two isolated STA (one may be an AP), one is fully backlogged with 1500B MSDUs addressed to the other.   Vary the distance between the two STA.

Report results for all the channel models described in [4].

TBD scenario from [3].

Scenario (Bjorn Bjerke):Proposal for link test scenario (to be added to [3]):
Two isolated STAs (one may be an AP), one is fully backlogged with 1500 B MSDUs addressed to the other. 
Channel models: B – NLOS and E – NLOS
Channelization: 20 MHz 
	APS proposal
	Need a link test simulation scenario to go in [3].

Motivation:

By reporting 95%, 50% and 5%  coverage in the form of three goodput vs range curves, the next 4 criteria can be addressed simply by reading values off the curves.
	M

	CC28
	Throughput / Range in 20MHz
	Presented as a curve of Throughput (bps) vs range (m) when a 20MHz PHY mode of operation is in use.

Throughput is defined by totaling the number of bits in MSDUs successfully transmitted and dividing by the simulation duration (s).


	Present results for two isolated STA (one may be an AP), one is fully backlogged with 1500B MSDUs addressed to the other.   Vary the distance between the two STA.

Report results for all the channel models described in [4].

TBD scenario from [3].
	RM proposal
	This follows from a FR; It can be defined in a manner similar to the ‘Throughput/Range’ FR, above

This criterion can be merged with the modified version of the previous criterion.
	M

	CC29
	HT Range
	The range value where the Throughput / Range curve passes through 100Mbps.

Alternative

The range values where the goodput / Range curves with 95%, 50% and 5% coverage pass through 100Mbps.
	Report results for all the channel models described in [4].
	APS proposal
	
	M

	CC30
	HT Range in 20MHz
	The range value where the Throughput / Range curve (20MHz mode of operation), passes through 100Mbps.
	Report results for all the channel models described in [4].
	RM proposal
	
	M

	CC31
	10Mbps range
	The range value where the Throughput / Range curve passes through 10Mbps.

Alternative:

The range values where the goodput / Range curves with 95%, 50% and 5% coverage pass through 10Mbps.
	Report results for all the channel models described in [4].
	WFA proposal (moved from FR)
	
	M

	CC32
	10Mbps range in 20MHz channel
	The range value where the Throughput / Range curve (20MHz mode of operation) passes through 10Mbps.
	Report results for all the channel models described in [4].
	RM proposal
	
	M

	CC33
	Uniform BSS operation with HT rate supported
	Continuous coverage of HT range and 10Mbps range  requirements should be at least 95% (i.e., maximum 1 out of 20 stations within range specified may have to accept lower goodput, also providing for mobile stations and movement in the environment)
	TBD
	WFA proposal (moved from FR)
	Needs implementable definition.

This criterion is addressed by the previous two criteria
	M

	W1

CC34
	Extended range, residential environment
	Range at which point-point throughput of 10 Mbps is supported with channel model B
	
	Based on WFA proposal
	
	M

	W2

CC35
	Extended range, enterprise environment
	Range at which point-point throughput of 10 Mbps is supported with channel model D
	
	Based on WFA proposal
	
	M

	W3

CC36
	Extended range, hotspot environment
	Range at which point-point throughput of 10 Mbps is supported with channel model E
	
	Based on WFA proposal
	
	M

	W4

CC37
	Throughput at long range, residential environment
	Point-point throughput achievable at a range of 100 m with channel model B
	
	Based on WFA proposal
	
	M

	W5

CC38
	Throughput at long range, enterprise environment
	Point-point throughput achievable at a range of 100 m with channel model C
	
	Based on WFA proposal
	
	M

	W6

CC39
	Throughput at long range, hotspot environment
	Point-point throughput achievable at a range of 100 m with channel model D
	
	Based on WFA proposal
	
	M

	W7

CC40
	Coverage in high throughput mode
	Maximum range at which coverage of 100 Mbps point-point throughput is at least 95%
	
	Based on WFA proposal
	Some discussion of suitable definition of coverage has taken place; no final language available yet. 
	M

	W8

CC41
	Coverage in low throughput mode
	Maximum range at which coverage of 10 Mbps point-point throughput is at least 95%
	
	Based on WFA proposal
	See note to W8.
	M

	4.5.2 Throughput and Overhead

	CC42
	Preambles
(Adopted in phy – need to review)
	What are the possible preambles?
	
	PPG (Agere) proposal
	Why is this relevant?

This is not relevant as a CC. The information can be found in the technical proposal
	L

	CC43
	Maximum data throughput
	Maximum data throughput at all combinations of:

a. Packet sizes of 100B, 1000, and 10000B

b. All proposed preamble lengths.
	
	PPG (Agere) proposal
	Incomplete,  other conditions need to be specified.

This CC is already more or less covered by the “Coverage of Usage Models” criterion
	L

	4.5.3 MAC Changes

	CC44
	Required changes to 802.11 MAC
	A list of required changes to the 802.11 MAC.
	
	PPG (Agere) proposal
	"Change" needs precise definition.

How is this not satisfied by their technical specification?

This is a summary of the MAC portion of the technical proposal. Leave it up to the proposer to highlight main features.
	L

	CC45
	Post 2003 assumptions
	List any MAC extensions (complete or inprogress) that the proposal assumes which are beyond the published 2003 standard. (I.e. does the proposal assume or require features from TGe, TGi, TGk etc?)
	
	DB proposal
	
	M

	CC46
	MAC option usage
	Does the proposal require the use of any (2003 or later extension) optional MAC features? (ex: PCF). If so, list them.
	
	DB proposal
	
	M

	CC47
	2003 MAC compatability
	Describe any proposed changes required to the 2003 MAC operation to implement the proposal. For each change, describe the impacts of this change on 2003 MAC based stations and the thruput performance gains as compared to 2003 MAC stations.
	
	DB proposal
	
	M

	CC48
	MAC parameters
	Describe the proposal’s assumed settings of various MAC “control knobs”? (example: fragmentation threshold, RTS CTS usage, etc). Any new knob settings proposed?
	
	DB proposal
	
	M

	CC49
	MAC SAP Thruput
	Give the expected Thruput for the proposal. Primary comparison criteria is of Class 3 Data frames, but if the proposal creates significant thruput gain or loss for other frame types, please call those out.
	
	DB proposal
	
	L

	CC50
	Encryption impacts
	Give the proposal’s thruput for both unsecured and secured traffic. Specify the security mechanism assumed/required for each supported security case (2003 WEP? WPA Tkip? TGi AES?)
	
	DB proposal
	
	L

	4.6 PHY Related

	In this section, the performance of the physical layer will be shown given realistic implementation and radio impairments under a subset of channel conditions.   The results will be given in terms of PER for a given data rate and thus should be independent of MAC aspects of the proposals.  Both phy-only and complete proposals should be required to complete this section.

4.6.1 PHY Rates

	CC51
	Data rates
	A list of PHY layer data rates, and for each data rate, specify the used modulation techniques, number of Tx antennas, coding rate and bandwidth.

Specify which of the rates are mandatory and which are optional.
	
	PPG (Agere) proposal

Accepted unanimously.
	
	H

	CC42
	Preambles

(Adopted in phy – need to review - PENDING)
	What are the proposed preambles?  Describe and evaluate the cross-correlation and auto-correlation properties of all preambles.  If the system uses multiple concurrent transmit streams, describe and evaluate the cross-correlation properties of the preambles in the different streams.  Describe the auto-correlation properties within each stream.   State the PAPR of all preambles.  

DEADLOCK - For TGn:

1) These analyses should be conducted on the transmit waveforms independent of any channel mode.  

2) Cross-correlation specified as above (no channel) But autocorrelation analysis should be performed for extreme channel NLOS E and LOS B representing extreme types of channels to avoid poor synchronization in some scenarios.  Metric required is the mean and std of peak to sidelobe ratio of the autocorrelation function.  
	
	PPG (Agere) proposal
	Options:

1) What are the proposed preambles?  5

2) Describe and evaluate the cross-correlaation and auto-correlation performance of the STS (short training sequences) used by the proposal.  0

3) State PAPR of preambles used for channel estimation? 0

4) All of the above? 20 

5) None? 7

Result:

What are the proposed preambles?  Describe and evaluate the cross-correlation and auto-correlation properties of all preambles.  If the system uses multiple concurrent transmit streams, describe and evaluate the cross-correlation properties of the preambles in the different streams.  Describe the auto-correlation properties within each stream.   State the PAPR of all preambles.  

DEADLOCK - For TGn:

3) These analyses should be conducted on the transmit waveforms independent of any channel mode.  

4) Cross-correlation specified as above (no channel) But autocorrelation analysis should be performed for extreme channel NLOS E and LOS B representing extreme types of channels to avoid poor synchronization in some scenarios.  Metric required is the mean and std of peak to sidelobe ratio of the autocorrelation function.  

Performance of preambles

1) Assessed independently of channel (tx) - 11

2) Assessed in the context of particular channels (to be specified – one or more channel models) - 11


	CC42

	4.6.2 Channelization

	CC52
	Spectral Mask 
	Show the transmit spectral mask that all transmissions in the proposal meet.    List for each channelization.    This must be under the same PA backoff per rate used for performance simulations.  

	
	PPG (Agere) proposal

TBD : Jeff Gilbert
	
	H

	CC52.5
(Move to before CC52)
	Channelization 
	Specify the channelization – i.e. the adjacent channel spacing.    
	
	PPG (Agere) proposal

approved unanimously
	Notes:  

None: 1

Just mask: 1

Just channelization: 0

Both:  ~22
	H

	CC53
	Co-channel interference rejection 
(DEFERRED)
	Give the number for the system capacity reduction factor e according to Appendix 1 in 802.11-03/802r7. 
Leave: 4

Remove: 9
	
	PPG (Agere) proposal
	Question to PPG (Agere):

Appendix 1 in 802.11-03/802r7 states that t for each mode can be determined from PER vs SNR curves and s (Step 1) for each mode determined from t. Is it the intent of Appendix 1 of 802.11-03/802r7 in Step 3 to apply the value of e corresponding to the value of s and t for the most robust mode of the proposal? 
	M

	CC54
	Adjacent channel interference rejection
REMOVED
	   REMOVED
	1500B MSDU size

Proposed geometry:

The geometry is defined based on a 10 m X 20 m rectangle. AP1 and STA1 are located at the upper and lower left hand corners, respectively (10 m apart), while AP2 and STA2 are located at the upper and lower right hand corners, respectively. Channel model: B – NLOS

Both links are operating at their maximum rates for the given distance.
	PPG (Agere) proposal
	The adjacent channel rejection shall be measured by setting the desired signal strength 3dB above the rate-dependent sensitivity and raising the power of the interfereing signal (namely another uncorrelated packet at the same data rate present throughout the entire packet) until 10% PER is caused for a PSDU length of 1000 bytes.   This should be specified for all data rates listed in CC51.  

Options:

    Leave in (clarify): 11

    Remove: 8

    Reword to be a rx filter requirements spec given specified ACI spec: 3

     Add sensitivity CC requriremet (to be used by ACI), also leave ACI – clarify 0

     Leave in – clarify rx implications/impairments: 2

      Remove: 9


	L

	4.6.3 Efficiency

	CC55
	HT net System capability
(Tentative handoff to MAC)
	The number of bps/Hz/cell when demonstrating throughput values in a scenario

Net System capability as defined in ITU-R [7]
	Report results for all the channel models [4], and mandatory multi user scenarios described in Usage models [3].
	TeliaSonera proposal
	System capacity reduction due to CCI and ACI is discussed in appendix 1 in [3]
	L

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	CC58
	HT Spectral Efficiency
	The number of bps/Hz during the PSDU carrying a Data MPDU when demonstrating a goodput value of  at least 100Mbps.  Specify the phy data rate used during this test.  

	Using simulation scenario 16 defined in [3].
	APS proposal

TBD reworded on 16 dec
	Is the bps value used in the spectral efficiency calculation measured at the MAC or at the PHY?
Vote:

    Merge into to CC51:  8

    Delete: 3

    Leave: 13

    Change to over entire packet of given length: 1
	H

	4.6.4 PHY Performance

	CC59
	AWGN PER performance 
	Lengths?

   a) 100B and 1000B? 11

   b) 1000B only? 23

   c) Defer for guidance of MAC group?  6

a) Identify performance in an AWGN channel with uncorrelated paths, and for packet length of 1000B.

Show the PER curves for each supported data rate.
5

b) The rows and columns should be orthogonal to each other.  Take the first Nr x Nt elements of the fourier matrix with dimension max(Nr, Nt)

14

c) Scalar multiplied identity matrix to adjust for a given SNR.

5

d) SISO-only AWGN

8

e) MIMO AWGN with non-diagonal matrix
4
a) Yes revote? 8
b) No no revote? 25
a) Keep
b) Removal
Decided:
Identify performance in idealized channel with uncorrelated paths, and for a packet length of 1000B.  The rows and columns of the channel should be orthogonal to each other as follows:  Take the first Nr x Nt elements of the fourier matrix with dimension max(Nr, Nt).  Show the PER curves for each supported data rate.  


	
	PPG (Agere) proposal
	Why is AWGN relevant?

Is the PER performance to be reported for all modes?

I assume that this is just for best-case performance only limited by white noise
	L

	
	
	Continuation:

FINAL:
Identify performance in idealized channel for a packet length of 1000B.  The rows or columns of the channel should be orthogonal to each other as follows:  Take the first Nr x Nt elements of the fourier matrix with dimension max(Nr, Nt).  Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  Nt=Nr=1,2,3,4 if proposal has any mode generating 2 or more independent streams otherwise Nt=Nr=1.  
DONE
Orthog
Nr Nt options

a) Fixed by us? 0
b) Nt=Nr= 1,2,3,4? 2
c) Nt=Nr=1,2,3,4 if proposal has any mode generating 2 or more independent streams otherwise Nt=Nr=1?  16
d)  Nt=Nr=1,2,3,4 if proposal has any mode generating 2 or more streams otherwise Nt=Nr=1 ? 9

	
	
	
	

	
	
	Would you like:

     1) CC59 – AWGNish performance?

          Yes – 25.5
          No –14
     2) CC67/CC68 – performance with channel models in 03/940r1
            Yes –  37
            No – 0
	
	
	
	

	CC67
	PER performance in non AWGN channels
	1) (Throughput or PER) vs Only SNR-based? 12+15=27
2) (Throughput or PER) vs Only Range? 0+0
3) Both 1 and 2? 3+6
PER versus Eb/No and Es/No for each supported data rate (where Es is measured at the output of the transmitter) with 1000B packets simulated down to a PER of 0.01 or further.
a) PER versus Eb/No and Es/No ? 0
b) PER versus Eb/No of the entire signal as measured in the time domain? 3
c) PER versus SNR averaged over time per receive antennas in –10dB signal bandwidth? 17+22=39
Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  

Which models

Plot PER versus SNR averaged over time per receive antennas in –10dB signal bandwidth.  Total received signal power is summed over all transmit antennas.  Packet error rate is averaged over the time evolution of the TGn channel model being used.  
Averaging should occur over a minimum of 100 times the channel coherence time and 100 packet errors.  
Throughput or PER

What’s required:
    Delay spread


	
	PPG (Agere) proposal
	Create waterfall curves for all channel models defined in 03/940r1.

APS comment:  type of averaging needs to be defined carefully.

Is the PER performance to be reported for all modes?
	H

	
	
	Continuation:

Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  Plot PER versus SNR averaged over time per receive antennas in –10dB signal bandwidth for 1000B packets.  Total received signal power is summed over all transmit antennas.  Averaging should occur over a minimum of 100 packet errors down to 1% PER.  Each packet should use an independent channel realization
There shall not be any a priori knowledge of the channel at the receiver.  This should be simulated for channel models B through F.  The simulations should all include the Doppler effect as specified in the text of the channel model document.  All models should be run without the florescent effect but models D and E should be additionally run with the flor. effect.  The shadowing variance should be 0.  
Which models:

  1) B-F (d/E with flor)? 2+0=2
  2)  B E F (E with and without flor)?  0+0
  3)  B E F (E without and with flor for highest rate)? 5+5=10
  4) B D F (D with and without flor)?   5+6=11
Open: Num packet errors:
    a) 25? 5+4=9
    b) 50? 9+10=19
    c) 100? 18+5=23
This should be simulated for channel models B through F.

a) Nothing?  4+2=6
b) The simulations should all include the Doppler effect as specified in the text of the channel model document.  All models should be run without the florescent effect but models D and E should be additionally run with the flor. effect.  ? 6+6=12
a) Averaging should occur over a minimum of 100 times the channel coherence time, and a minimum of 100 packet errors down to 1% PER.  ? 3+4=7
b) Averaging should occur a minimum of 100 packet errors down to 1% PER.  Each packet should use an independent channel realization 17+10=27
c) Averaging should occur a minimum of 100 packet errors down to 1% PER.  Each packet should use an independent channel realization.  A minimum of 1000 channel realizations should be used.   3+5=8

	
	
	
	

	
	
	  1) B E F? 2
  2) B D F? lots

1) No flor? 4+6=10

2) W & w/o flor on D? 0+0

3) W/o on D, with on D for highest rate only 13+10=23
Issue of shadowing
	
	
	
	

	CC68
	PER performance in non AWGN channels
	PER versus distance for each supported data rate using each of the channel model defined in 03/940r1 using 1000B packets simulated down to a PER of 0.01 or further.  A maximum total output power of 20dBm from all transmit antennas must be used (even better is to tie to required backoff due to non-linearity) and an antenna gain of 0dBi  should be used.  
Need AGC?

What’s required:
     Noise floor

    
	
	Loosely taken from PPG (Agere) proposal , incorporated by Jeff Gilbert
	Create waterfall curves for all channel models defined in 03/940r1.

APS comment:  type of averaging needs to be defined carefully.

Proposed replacement by Jeff Gilbert.  May make some other CCs redundant
	H

	4.6.5 Spectral Mask Characteristics

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	CC65
	Spectral characteristics with non-ideal power amplifier
Delete, redundant
	Show spectral characteristics at specified output power.    
Delete, redundant
	
	Taken from PPG (Agere) proposal, incorporated by Jeff Gilbert (Atheros)
	Proposed replacement by Jeff Gilbert.  May make some other CCs redundant.
	M

	
	
	
	
	
	
	

	4.6.6 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4.6.7 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4.6.8 PHY Changes

	CC80
	Required changes to 802.11 PHY
	A list of required changes to the 802.11 PHY.
Give a summary description of changes to a legacy 802.11 PHY.  Give references to sections in your specification the give the complete details.   - adopted
	
	APS proposal based on list of required changes to 802.11 MAC,  for completeness.
	"Change" needs precise definition.

How is this not satisfied by their technical specification?
	L


4.7 Additional contribution by Herve Bonnevile

(Comment by Adrian:  I am not sure exactly what is being proposed here).
We have computed the percentage of medium occupancy for flows aggregated per station (see table below for scenario 4). We assumed a 100 Mbit/s MAC. As total source throughput exceeds this limit, we served UDP traffic first and then shared remaining bandwidth among TCP sources on an equal basis:


Throughput (TCP sources) =  Th(TCP) * ((100 – Th(UDP)) / Th(total) - Th(TCP))

(TCP ack are not taken into account). 

Results shows how flows are (theoretically) spread among stations pairs, tx and rx part separated. The medium is globally full, but many stations participate for a small percentage only. 

Hence we consider it is meaningful to compute the time a station spends in tx and rx phases, and then to deduce an estimated power consumption per station based on its effective activity. 

Enterprise - Scenario #4

	Station
	%tx
	%rx
	Total

	0
	70,64%
	29,36%
	100,00%

	1
	0,05%
	0,21%
	0,26%

	2
	0,05%
	0,21%
	0,26%

	3
	0,05%
	0,21%
	0,26%

	4
	1,04%
	0,21%
	1,25%

	5
	0,21%
	0,21%
	0,42%

	6
	0,05%
	0,21%
	0,26%

	7
	1,00%
	1,00%
	2,00%

	8
	1,00%
	1,00%
	2,00%

	9
	0,00%
	2,00%
	2,00%

	10
	0,00%
	2,00%
	2,00%

	11
	0,00%
	6,25%
	6,25%

	12
	0,00%
	6,25%
	6,25%

	13
	0,00%
	6,25%
	6,25%

	14
	0,00%
	6,25%
	6,25%

	15
	0,00%
	6,25%
	6,25%

	16
	0,00%
	6,25%
	6,25%

	17
	0,00%
	6,25%
	6,25%

	18
	0,00%
	6,25%
	6,25%

	19
	0,00%
	6,25%
	6,25%

	20
	0,00%
	6,25%
	6,25%

	21
	6,25%
	0,00%
	6,25%

	22
	6,25%
	0,00%
	6,25%

	23
	6,25%
	0,00%
	6,25%

	24
	6,25%
	0,00%
	6,25%

	25
	0,15%
	0,15%
	0,30%

	26
	0,15%
	0,15%
	0,30%

	27
	0,15%
	0,15%
	0,30%

	28
	0,15%
	0,15%
	0,30%

	29
	0,15%
	0,15%
	0,30%

	30
	0,15%
	0,15%
	0,30%


4.8 Physical layer impairments

These impairments are to be used in section 4.6.

	Number
	Name
	Definition
	Status of this IM
	Notes

	IM1
	PA non-linearity
	Include?

   Yes?   8+17 = 25

    No?  4
Simulation should be run at oversample rate of at least 4x.  Use RAPP power amplifier model as specified in document 00/294.  Use P-parameter of 3.  Specify backoff from full saturation used in the simulation calculated as PABackoff = –10 log10(Average TX Power/Power at saturation) for each rate. 

At least 4x ?  6+10=16
Exactly 4x?  0+0=0

1) RAPP?  6+8=14
2) Saleh/Gorbani? 0+3=3
done
	Taken from PPG (Agere) proposal, incorporated by Jeff Gilbert (Atheros)
	

	IM2
	Carrier frequency offset
	Simulations should be run using a random total tx and rx carrier frequency offset ranging from –40ppm to +40ppm.  The symbol clock shall have the same relative frequency offset as the RF carrier frequency offset.
Yes?  14+31 = 45

No? 0
1) Relative to baseband (kHz)?  0
2) Relative to carrier single (ppm)? 14+5=19
3) Relative to carrier with different ppm per band? 2+5=7
40ppm? 25
50ppm? 0
1
Separate distribution or common?

   Two separate (~half)? 3

   One common? 7+13=20

	Loosely adapted from PPG (Agere) proposal and modified by Jeff Gilbert (Atheros)
	

	IM3
	Baseband timing offset accuracy
	a) The baseband sample timing must be detected from the signal and cannot be assumed to start at a fixed offset.
2

b) Simulations shall include timing acquisition on a per-packet basis.

26
opt
Yes?  3+21 = 24

No?  2+4 = 6
Done – accepted option B
	Jeff Gilbert (Atheros) proposal
	

	IM4
	Phase noise
VALUES TBD
	The phasenoise will be specified with a pole-zero model.   Variance TBD, cut-off TBD, floor TBD

	Loosely adapted from PPG (Agere) proposal and modified by Jeff Gilbert (Atheros)
	The phasenoise profile should be determined by state-of-the-art 5GHz phasenoise performance as seen in publications (these numbers are approximate as read from graphs):

In ISSCC ’02, Paper 5.4, Atheros reported:

         -87dBc/Hz up to 5kHz

         -92dBc/Hz at 200kHz

         -112dBc/Hz at 1MHz

         -130dBc/Hz at 10MHz

In ISSCC ’03, Paper 20.2, Athena Semiconductors reported:

      ~-88-95dBc/Hz up to 5kHz

        -95dBc/Hz at 200kHz

        -115dBc/Hz at 1MHz

        -137dBc/Hz at 10MHz

In ISSCC ’03, Paper 20.3 Resonext reported:

        ~ -90dBc/Hz up to 5kHz

        -87dBc/Hz at 200kHz

-110dBc/Hz at 1MHz

-125dBc/Hz at 10MHz

In ISSCC ’04, Atheros will report:

        -95-105dBc/Hz up to 5kHz

        -105dBc/Hz at 200kHz

        -115dBc/Hz at 1MHz

        -130dBc/Hz at 10MHz

Other data points welcomed.  Then a single profile should be determined – this could be some combination of data from several.  

The proposer should state whether they assume that the phasenoise is independent for the different antennas (multiple synthesizers) or common (single synthesizer with distributed RF carrier to radios for the antennas).  Alternatively we could decide that it should be modelled in one speciic way – common or independent.
Yes? 12+27 = 39

No? 1
a) Profile specified at spot-frequencies?  OLD10
4
b) Single pole filter? OLD16  new9
c) Single poll single zero?  10
d) Multiple pole filter  OLD3  3
e) Integrated in band and out of band noise? OLD0 0
Chosen model d but OPEN exact details

	IM5
	Receiver antenna diversity switching time
	If additional switched diversity is used in the system, the different antennas cannot be sampled without at least this much time between the sampling of the two antennas.  Proposal of 1us – other suggestions welcomed. .  
Yes? 4

No? 10+24
	
	

	
	Antenna spacing
	Suggested ½ wavelength between antenna – couple
If required for clarity – section 7 in channel model document.  
NOTE: Shoemaker model uses 1 lambda spacing – we need 0.5 lambda
	
	

	
	Antenna gain, efficiency, radiation, pattern
	Anything required to make channel model fully defined – as in channel model


	
	

	
	Noise figure
	Yes? 15+16 = 31

No? 1+1 = 2
NF=5dB? 1
NF=10dB? 29
Input referred total noise figure from antenna to output of the A/D will be 10dB.  Done
Options: 

a) Input of A/D? 4
b) Output of A/D? 11
Different for 2.4 and 5?
	
	

	
	I/Q imbalance
	Before / after correction?
Yes? 1

No? 9+23 = 32
	
	

	
	DC Offset
	Yes? 0

No? 8+21=29
	
	

	
	Input compression on LNA
	Yes? 3+2 = 5
No? 5+16 = 21
If included use RAPP model?
	
	

	
	AGC Detection
	Yes?  0
No? 11+4=15
	
	

	
	
	
	
	


5 Template for Comparison Criteria Submissions

The results for a complete submission shall include a the values of comparison criteria defined in section 2 using the format defined in this section.

This is TBD.
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