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Abstract

This document defines comparison criteria that must be addressed by any proposal claiming that it is a complete proposal in response to the IEEE 802.11 TGn call for proposals.
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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 4..
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.

2 Definitions

	Term
	Definition

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

Note, MSDUs not transmitted successfully (e.g. due to retry limits or lifetime limits being exceeded) do not count

Note, bits are counted at the MAC data SAP and are not sensitive to the number of transmission attempts.




3 Comparison Criteria

3.1 General
	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

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

	
	Regulatory compliance
	Proposal shall state the regulatory domains it is compliant with

Proposal shall identify known problems with existing regulations
	
	Suggestion made at TGn session.
	

	
	Data rates
	A list of data rates, with per data rate the used modulation techniques, number of Tx antennas, coding rate, bandwidth, etc.
	
	PPG (Agere) proposal
	Specify which of the rates are mandatory and which are optional.
APS comment: discussion of mandatory and optional features is not very useful because this information will change.


3.2 Marketability

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Implementation complexity
	Give an indication of the implementation complexity of the solution.
	
	PPG (Agere) proposal
	Needs precise definition

	
	Maturity of solution and technology
	Give an indication of the maturity of the solution and its technology.
	
	PPG (Agere) proposal
	Maturity needs precise definition

	
	Power consumption estimate
	Give an estimate of the power consumption in TX, RX (decoding packet), IDLE (listening but no packet), and SLEEP (not listening) modes.  Specify model and assumptions.
	
	PPG (Agere) proposal
	

	
	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
	


3.3 MAC Related

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	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?


3.4 PHY Related

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Required changes to 802.11 PHY
	A list of required changes to the 802.11 PHY.
	
	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?


3.5 Interoperability and Coexistence

	
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

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

	
	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?

	
	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.
	
	PPG (Agere) proposal
	Impact needs definition.

Such as needs definition.

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

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

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

TBD channel model.

1500B MSDU size.
	APS proposal
	


3.6 Channelization

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Spectral characteristics 
	a. Define the transmission spectral mask 

b. Specify the channelization
	
	PPG (Agere) proposal
	

	
	Co-channel interference rejection 
	Give the number for the system capacity reduction factor e according to Appendix 1 in 802.11-03/802r7. 
	
	PPG (Agere) proposal
	

	
	Adjacent channel interference rejection
	Specify the required adjacent channel rejection and the impact of adjacent channel interference
	
	PPG (Agere) proposal
	"Impact" needs definition, and under what circumstances.


3.7 RF Characteristics

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Required carrier frequency accuracy 
	Indicate the required carrier frequency accuracy (in PPM).
	
	PPG (Agere) proposal
	

	
	RF PA backoff 
	Identify the RF PA backoff from 1dB compression point according to the RAPP model. 
	
	PPG (Agere) proposal
	Simulation should be run at oversample rate of 4x. Use RAPP power amplifier model as specified in document 00/294.  Use P-parameters of 2 and 3.  Specify backoff from full saturation used in the simulation calculated as

PABackoff = –10 log10(Average TX Power/Power at saturation)

	
	HT Spectral Efficiency
	The number of bps/Hz when demonstrating a throughput value of 100Mbps
	Report results for all the channel models described in [4].
	APS proposal
	


3.8 Complexity

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	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)?

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


3.9 Coverage of Usage Models

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	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.

TBD:  consider counting the number of TCP flows that meet 50 % of their offered load divided by the total number of such flows.
Note: Would prefer a distribution of this ratio

Aggregate TCP traffic goodput at each STA.
	All mandatory simulation scenarios
	APS TBD proposal resulting from FRCC telecon on 4 Nov 2003.
	

	
	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]  divided by the total number of such flows.

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.
	


3.10 Performance Measurements at the MAC SAP

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	BSS Aggregate Goodput at the MAC data SAP
	This metric is defined as the total number of bits in all MSDUs transmitted successfully summed across  all STA in a BSS throughout a simulation run divided by the simulated duration (s). 

Note, MSDUs not transmitted successfully (e.g. due to retry limits or lifetime limits being exceeded) do not count.

Note, bits are counted at the MAC data SAP and are not sensitive to the number of transmission attempts.
	All mandatory simulation scenarios
	APS proposal
Started discussion 18 Nov 2003
	

	
	MAC Efficiency
	MAC efficiency is defined as the the aggregate goodput at the MAC-SAP divided by the average physical layer data rate.  
	All mandatory simulation scenarios
	BJC, HBE proposal
	

	
	MSDU Delay
	This metric gives the MSDU delay distribution for each flow type (i.e. application aggregated on all the STA)

Curves shall be represented as 1-cdf(Delay) 
	All mandatory simulation scenarios
	BJC, HBE proposal
	

	
	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).
	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].
	APS proposal
	Need a link test simulation scenario to go in [3].

	
	Throughput / Range in 20MHz
	TBD
	
	
	

	
	HT Range
	The range value where the Throughput / Range curve passes through 100Mbps.
	Report results for all the channel models described in [4].
	APS proposal
	

	
	10Mbps range
	The range value where the Throughput / Range curve passes through 10Mbps.
	Report results for all the channel models described in [4].
	WFA proposal (moved from FR)
	

	
	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 throughput, also providing for mobile stations and movement in the environment)
	
TBD
	WFA proposal (moved from FR)
	Needs implementable definition.


3.10.1 Throughput and Overhead

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Preambles
	What are the possible preambles?
	
	PPG (Agere) proposal
	Why is this relevant?

	
	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.


3.11 PHY Performance
3.11.1 Additive White Gaussian Noise Interference

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	AWGN PER performance 
	Identify performance in an AWGN channel, and for packet lengths of 100B, 1000B, and 10000B.
	
	PPG (Agere) proposal
	Why is AWGN relevant?


3.11.2 Non-Ideal Power Amplifier Effects

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	PER performance versus AWGN with packet lengths of 1000B with non-ideal power amplifier.  
	Simulation results of PER performance for 1000B packets, with non-ideal power amplifier. 
	
	PPG (Agere) proposal
	Simulation should be run at oversample rate of 4x.  Use RAPP power amplifier model as specified in document 00/294.  Use P-parameters of 2 and 3.  Specify backoff from full saturation used in the simulation calculated as

PABackoff = –10 log10(Average TX Power/Power at saturation)
APS Comment:  why call out this one impairment specially?

	
	Spectral characteristics with non-ideal power amplifier
	Using the RAPP power amplifier model in doc. 00/294, show change in spectral characteristics due to non-ideal power amplifier as input power is swept over a reasonable range.  
	
	PPG (Agere) proposal
	

	
	Pulse shaping filter
	Describe the pulse shaping filter used at the input to the power amplifier in items above.  Show the resulting power spectrum at the input to the PA.
	
	PPG (Agere) proposal
	


3.11.3 Non-AWGN Distortions 

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	PER performance in non AWGN channels
	PER versus Eb/No and Es/No (where Es is measured at the output of the transmitter) with 1000B packets simulated down to a PER of 0.01 or further.
	
	PPG (Agere) proposal
	Create waterfall curves for all channel models defined in 03/940r1.
APS comment:  type of averaging needs to be defined carefully.


3.11.4 Non-ideal Receiver Effects

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Carrier frequency offset
	Identify the carrier frequency offset and degradation at worst case carrier frequency offset.
	
	PPG (Agere) proposal
	

	
	Baseband timing offset accuracy
	Identify the baseband timing offset accuracy and degradation at worst case baseband timing offset.
	
	PPG (Agere) proposal
	

	
	Phase noise sensitivity
	Simulate sensitivity to phase noise using model in document 11-??-296r1.  Use 3dB bandwidth of 20kHz.  Sweep the RMS phase noise in degrees over a reasonable range.  Show influence of carrier degradation in AWGN.  Provide all assumptions, e.g. whether or not tracking loop is enabled or not.  (Also reference doc. 98-156r3.)
	
	PPG (Agere) proposal
	APS comment:  is AWGN realistic?

	
	DC offset sensitivity
	Identify the DC offset sensitivity.
	
	PPG (Agere) proposal
	


3.12 Diversity

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes

	
	Receiver training
	Specify how the preamble allows for training of the receiver.
	
	PPG (Agere) proposal
	APS comment:  Isn't this part of the technical specification?

	
	Receiver and antenna diversity
	Specify how the design supports receiver and antenna diversity.
	
	PPG (Agere) proposal
	APS comment:  Isn't this part of the technical specification?


4 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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