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	Abstract
	[Definitions for the proposal evaluation for Task Group 3a]

	Purpose
	[This is a working document that will become the repository for the terms and definitions to be used in the selection process for a Draft Standard for TG3.]

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
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The purpose of this document is to track the status of clauses in 02/103, 02/104 and 02/105. Clauses needing further attention will be scheduled for additional attention.  

Note: Appendix A of this document is a temporary place for the: Summary of SG3a Suggested Text Modifications document, until it gets its own document number.
SG3 members are requested to review this document for accuracy and to email comments, corrections and further details to:
 <jason.ellis@ga.com> and
 <kai.siwiak@timedomain.com> and 

 <rroberts@xtremespectrum.com>


Revised Work Schedule ...

Edits made in the following order






Comments Due
1) 
02/104, clause 3- stable
2) 02/104, clause 4- stable
3) 02/104, clause 6


Monday 10 June
4) 02/105, clause 5.2


Tuesday 11 June
5) 02/105, clause 5.3


Thursday 13 June
6) 
02/105, clause 5.4


Thursday 13 June
7) 02/105, clause 5.5


Thursday 13 June
8) 02/105, clause 4.2


Friday 14 June
9) 02/105, clause 4.3


Friday 14 June


10) 02/105, clause 5.8

Friday 14 June
11) 02/105, clause 3.4

12) 02/105, clause 3.2


13) 02/105, clause 5.6

14) 
02/105, clause 5.7
15) 02/105, clause 5.9

*** Note: If we get this far on 02/105 Selection Criteria, we can issue a NOP-CFA and finish up 02/105 after the July meeting if need be ***


02/105, section 6.0 "Evaluation Matrix"


02/105, section 7.0 "Pugh Matrix Comparison Value"

*** Vancouver Meeting 8 July to 12 July ***

02103r5  PAR – 5C: Stable and under review by Bob Heile

02104  Technical Requirements

INTRODUCTION 

· Status: Stable

1.0 
PHY LAYER TECHNICAL REQUIREMENTS

· Status: Stable

2.0 
DATA THROUGHPUT AND  RANGE 

· Status: Stable

3.0 
AGGREGATE DATA RATES AND CAPACITY AND ADDRESSING


· Status: Stable
· 
· 4.0 
COEXISTENCE, INTERFERENCE RESISTANCE


· Status: Stable
· 
5.0 
CHANNEL MODEL


· Status: Stable, waiting for doc # in reference

· Schedule: 
6.0 
POWER CONSUMPTION


· Status: Under edit 

· 
· 7.0 
QUALITY OF SERVICE


· Status: Stable

8.0 
FORM FACTOR


· Status: Stable

9.0 
COST


· Status: Stable

10.0 SUPPLEMENTS TO 802.15.3 FUNCTIONALITY


· Status: Stable

11.0 REGULATORY
· Status: Stable

02105  Selection Criteria

1.
INTRODUCTION

· Status:  Stable, update as needed.

2.
REFERENCES

· Status:  Stable, update as needed.

3.
GENERAL SOLUTION CRITERIA

· Status: Stable

3.1.
UNIT MANUFACTURING COST (UMC)

· Status:  Stable

3.1.1.
Definition


· Status: Stable

3.1.2.
Values


· Status: Stable

3.2.
SIGNAL ROBUSTNESS

· Status: Under Edit
3.2.1.
General Definitions


· Status: Under Edit

3.2.2.
Interference and Susceptibility

· Status: Under Edit
3.2.3.
Coexistence


· Status: Under Edit
· -
3.3.
TECHNICAL FEASIBILITY

· Status: Stable

3.3.1.
Manufacturability


· Status: Stable

3.3.2.
Time to Market


· Status: Stable

3.3.3.
Regulatory Impact


· Status: Stable

3.4.
SCALABILITY


· Status: Under Edit
3.4.1.
Definition


· Status: Under Edit
3.4.2.
Parameters


· Status: Under Edit
3.5.
LOCATION AWARENESS


· Status: Stable

3.5.1.
Definition


· Status: Stable

3.5.2.
Values


· Status: Stable

4.
MAC PROTOCOL MODIFICATIONS


· Status: Stable

4.1.
Required enhancements and modifications of the MAC to  accommodate the Alternative PHY
· Status: Stable

4.1.1.
Definition


· Status: Stable

4.1.2.
Values


· Status: Stable


· 

· 

· 
4.2.
POWER MANAGEMENT TYPES


· Status: Under Edit
4.2.1.
Definition


· Status: Under Edit
4.2.2.
Values


· Status: Under Edit
4.3.
POWER CONSUMPTION


· Status: Under Edit
4.3.1.
Definition


· Status: Under Edit
4.3.2.
Value


· Status: Under Edit
5.
PHY LAYER CRITERIA


· Status: Stable

5.1.
SIZE AND FORM FACTOR

· Status: Stable

5.1.1.
Definition


· Status: Stable

5.1.2.
Values


· Status: Stable

5.2.
MAC/PHY THROUGHPUT


· Status: 
· Under Edit
5.2.1.
Minimum MAC/PHY Throughput


· Status: Under Edit
· 
5.3
Simultaneously Operating Piconets
· Status: Under edit
· 
5.3.1

· Status: Under edit
· 
5.3.2

· Status: Under edit
· 

· 
· 

· 
· 

· 
· 
5.4.
SIGNAL ACQUISITION TIMELINE


· Status: Under Edit
· 
5.4.1.
Definition


· Status: Under Edit
· 
5.4.2.
Values


· Status: Not yet reviewed

· 
5.5.
RANGE


· Status: Under Edit

5.5.1.
Definition


· Status: Under Edit
· 
5.5.2.
Values


· Status: Not yet reviewed

· Schedule:

5.6.
SENSITIVITY

· Status: Not yet reviewed

· 
5.6.1.
Definition


· Status: Not yet reviewed

· 
5.6.2.
Values


· Status: Not yet reviewed

· 
5.7.
MULTI-PATH IMMUNITY


· Status: Not yet reviewed
· 
5.7.1.
Environment model


· Status: Not yet reviewed

· 
5.7.2.
Delay Spread Tolerance

· Status: Not yet reviewed

· Schedule:

5.8.
POWER CONSUMPTION


· Status: Under Edit
· 
5.8.1.
Definition


· Status: Under Edit
· 
5.8.2.
Values


· Status: Under Edit
· 
5.9.
ANTENNA PRACTICALITY


· Status: Not yet reviewed

· 
5.9.1.
Definition


· Status: Not yet reviewed

· 
6.
EVALUATION MATRIX


· Status: Not yet reviewed

· Schedule: 
6.1.
GENERAL SOLUTION CRITERIA

· Status: Not yet reviewed

· Schedule:

6.2.
SUPPLEMENTS TO MAC PROTOCOL


· Status: Not yet reviewed

· Schedule:

6.3.
PHY PROTOCOL CRITERIA


· Status: Not yet reviewed

· Schedule:

7.
PUGH MATRIX COMPARISON VALUE


· Status: Not yet reviewed

· Schedule: 
7.1.
GENERAL SOLUTION CRITERIA COMPARISON VALUES


· Status: Not yet reviewed

· Schedule:

7.2.
MAC PROTOCOL CRITERIA


· Status: Not yet reviewed

· Schedule:

7.3.
PHY PROTOCOL CRITERIA


· Status: Not yet reviewed

· Schedule:

8.
ANNEX:  CRITERIA DEFINITION CLARIFICATIONS BASED ON COMMITTEE WORK


· Status: Not yet reviewed

· Schedule:
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	Abstract
	[Summary of SG3a email reflector suggested text, from 3 June to 7 June 2002, for documents 02/104 and 02/105]

	Purpose
	[To serve as a summary document for email traffic

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


The purpose of this document is to organize comments submitted to the SG3a reflector for clauses in 02/104 and 02/105.  

SG3 members are requested to review this document for accuracy and to email comments, corrections and further details to:

 <jason.ellis@ga.com) and

 <kai.siwiak@timedomain.com> and 

 <rroberts@xtremespectrum.com>


Technical Requirements Document 02/104

Original text in 02/104r9

Clause 3.0- Aggregate Bit Rates and Capacity

No changes from text in 02/104r9

Clause 4.0- Coexistence and Interference Resistance

Proposed by Jason

The PHY should coexist with current 802 devices that share the same frequencies of operation. Additionally, the PHY should have good interference resistance to current 802 devices as well as other sources of interference.
Clause 6.0- Power Consumption

Proposed by Rick

The alt-PHY should consume less than 100 mW for 110 Mbps and less than 250 mW for 200 Mbps in either the transmit state or the receive state. A power save state is also required, according to the PHY PIB PS specifications. {Jay Bain to provide text} clause 6.8.3.19 "PHY-PWRMGT.request" of draft 10, 802.15 WPAN MAC.  The proposer should indicate the possible power management actions that can be initiated by the "PHY-PWRMGT.request" in the proposed PHY. 

Jay’s Email

Thanks for the proposed text. A clarification on my note is that both the PHY PIB PS group (11.7.9 in d10) and PHY-SAP (6.8.3.19, 6.8.3.20 in d10) are parts of the power save interface to the PHY. Perhaps we can also change "802.15 WPAN MAC" to "802.15.3". I am looking at the text of 02/105r11 for consistency with 02/104 clause 6 and may suggest a few small changes later today.

Proposed by Jason

The alt-PHY should consume less than 100 mW for 110 Mbps and less than 250 mW for 200 Mbps in either the transmit state or the receive state. A power save state is also required according to both the PHY PIB PS group (11.7.9 in d10) and PHY-SAP (6.8.3.19, 6.8.3.20 in d10) of the 802.15.3 MAC

Proposed by Rick

The alt-PHY should consume less than 100 mW for 110 Mbps and less than 250 mW for 200 Mbps in either the transmit state or the receive state. A power save state is also required, according to the PHY PIB PS specifications clause 6.8.3.19 "PHY-PWRMGT.request" of draft 10, 802.15.3 MAC.The proposer should indicate the possible power management actions that can be initiated by the "PHY-PWRMGT.request" in the proposed PHY. Furthermore, the proposers should generate text similar to clause 11.7.9 with a table that indicates the number of power save levels and how much power each level saves

Masa’s Email

My comment might be a little too late but the expectation from the application

side with regard to the power consumption in 02/043r0 (my contribution) is that

radio module includes not only radio PHY but also MAC.  Does anyone have a

ballpark estimation how much the MAC consumes?

I know it is really difficult to estimate depending on how it is implemented but

application providers only care the total power consumption of PC Card, Mini

PCI or Compact flash level.

I also want to mention that module designer side cares the peak current.

I'm not sure if the requirement document need to touch on this issue here

or it is up to the implementation

Bob’s Email

I think that there is a good point in considering the power consumption of the MAC, but I’m not sure how to do it within the confines of PHY criteria document.  Here is why the MAC power consumption is important:

I believe that at the most basic level, there are three criteria: cost (BOM), performance and power consumption.  All other arguments will go to prove (or improve) these points.  In considering the (future) application for the SG3a technology, we must consider the total impact of the MAC and the PHY in terms of cost (BOM), performance and power consumption.  However as we will be using the criteria document to evaluate a PHY (without a MAC), I fear that we will have difficulty to perform a performance/power consumption/cost trade-off to choose a PHY.  In the best of all worlds, a cost vs power consumption trade-off could be made (and could change a decision) but without including cost (BOM) and power consumption information for the MAC, I am not sure that a sound decision can be made.

Let me illustrate:

Proposal 1 as lower power consumption but higher cost (BOM).

Proposal 2 has higher power consumption but lower cost (BOM).

Assume that the performance is otherwise equal.

To consider which proposal would best fit an application or product, I would wish to know the figures for total MAC plus PHY power consumption and cost.  This would give me some understanding (perhaps not precise) of how the MAC plus PHY combination could fit into my product cost structure as well as the product power consumption model.  As battery life and cost are key elements affecting market potential of consumer products, I would be very interested to have this information.

My problem (dilemma) is that as the MAC does not currently exist, thus I have no understanding of how the PHY choice is really going the affect the overall MAC plus PHY product that will come to market (i.e., what compromises are necessary in the final MAC plus PHY).  And I would like to influence this to suit my needs.

I do not see a solution to my dilemma, and thus I am open to suggestions and comment.

Rick’s Email

I've been following this email thread today and I too agree but don't know how to respond.  While I know there are MAC people on the SG3a exploder, the main focus of SG3a is the PHY.  I doubt repeating this email on the 15.3 exploder will gather any additional responses but I copied them .  I guess we would have to extrapolate power numbers at several 10's of Mbps (15.3 speeds) to 110 Mbps (SG3a speeds) since I doubt anyone actually has numbers for a 110 Mbps 15.3 MAC laying around.   

Proposed by Jason

The alt-PHY should consume less than 100 mW for 110 Mbps and less than 250 mW for 200 Mbps in either the transmit state or the receive state. Furthermore, a power save state should utilize the power management capabilities of the MAC as defined in the latest 802.15.3 draft standard. The selection criteria document (02/105) provides further definition and clarification.

Rick’s Email


Speaking for myself, I'll accept this text. 

Bob’s Email


I also like this text
Masa’s Email

Yes it is very difficult to describe how much MAC eats the power
as well as assume a typical model but I'm wondering if 100mW for
110Mbps PHY is rather conservative target.  

As of today, 500mW 802.11b product is available.  It was about 1W 
just one year ago.  802.11 WNG is talking about 108Mbps PHY
now and it could be available in the market in 2 years.  I believe
802.15 SG3a has to distinguish its power consumption from such
product since the speed is almost the same and the coverage is
inferior to such High Speed-802.11a.

Is our target of power consumption low enough in terms of the
total performance of a radio module?  I don't want our 802.15SG3a
device to be obsolete when it appears in the market.  We need to
be more ambitious.

Well, it is up to the implementation.  Yes, you are right.

Roberto’s Email

I think that you are bringing up a very good point. The way I look at it is by thinking that, from the applicaition point of view, the wireless connection shouldn't limit the device's battery lifetime by more than, let's say, 10%. Video devices such as video cameras, digital cameras, or video players typically consume 3W, so that 100-250mW seems all right. I don't know what the power consumption's roadmap looks like for these devices, but I would claim that we are on the ball park. My argument, however, holds only for the PHY + MAC conbination, not for the PHY only. One could assume that the PHY will dominate the overall power consumption and therefore reduce a little the requirements by a bit.
 

The comparison with 802.11b can be a little deceiving, because of the lower bit rate, we are talking here of 10 or 20 times higher bit rate than 802.11b. We should expect higher power consumption for higher bit rate.
Stephen’s Email

Your last paragraph has caught my attention.  Masa can obviously provide much finer resolution to the answer of what is optimal, but the concept of achieving 802.11 power consumption rates is not acceptable for battery powered applications despite the significant increase in throughput.  Battery life is very visible and very significant in a customer's perception of what constitutes acceptable performance.  Now, if you were to say Bluetooth as a guideline, maybe this would achieve Masa's objective of being "ambitious".

Selection Criteria Document 02/105

Original text in 02/105r11

Clause 3.4- Parameters

Bob’s Email


The current text reads:

3.4.2     Parameters

Parameters of interest include; power consumption, data rate, number of

channels, cost, function, interface, range, frequencies of operation

(occupied bandwidth of operation), and others deemed appropriate by the

proposer.

Comment and suggested change:  In the above, the number of channels is of

interest.  However, I suggest that changing the words 'number of channels'

to 'chanalization (physical or coding)' will yield interesting information

on implementation (e.g., channel separation).

Question:  In the above, what is parameter is 'function'?  How will

proposers respond to this?

Rick’s Email

Sounds good to me ... the industry has gotten so use to thinking of channels as being frequency channels that the concept of coding channels has become foreign.  Also, I'm in agreement that we remove the work "function" from the list of "parameters of interet" since we added the phrase at the end "and others deemed appropriate" ... this should be rewritten as "and other functions deemed appropriate".

Bob’s Email


Comment and suggested change:  

I believe that the term 'data rate' is ambiguous.  

Section 5.2.2.1, says: 'The minimum pay load bit rate [802.11 calls this the

data rate]....'  Later in section 6.1 (Gerneral Solution Criteria), the term

'data rate' is used again as a parameter for scaleability (in the table).  

I suggest that in sections 3.4.2 and in 5.2.2.1, the term 'payload bit rate'

or 'data throughput'.  The term 'throughput' is also used in a number of

places.  

As an editorial function, it may be necessary to align 'payload bit rate'

and 'throughput'.  They are each used throughout the document.  Just a

thought for the editor.

Bill’s Email

Bob, Good point.  Since both payload bit rate and throughput are addressed in 02/105 Clause 5.2, we should be consistent and use "payload bit rate and throughput"  in 3.4.2.  Other places throughput and bit rate are not used consistently.  I think some places one or the other is appropriate, and some places both.  I will review and make recommendations that are consistent with the definitions in 5.2.  Thanks.
Clause 4.2- Power Management Types

Proposed by Jay

4.2 Power Management Types
Power management types are provided by the 802.15.3 draft standard d10 MAC. The proposal should indicate what support is provided for the methods defined in 802.15.3 draft standard d10 and any supplements to that capability  For proposals not supplementing the 802.15.3 draft standard d10, no response to this clause is necessary.

4.2.1 Definition
It is important to be able to reduce power consumption for consumer electronic devices.  One method is to use power management and to include protocols that allow methods for sleeping, wakeup, polling, etc. This method is provided in the 802.15.3 draft standard d10 MAC. For this clause, only information pertaining to the MAC supplements power saving capabilities should be identified in the contribution. Contributions by the PHY should be addressed with 02/105 section 5.7 (Power Consumption) responses.

4.2.2 Values
The proposals should indicate any limitations to the support of power management as identified in the 802.15.3 draft standard d10 MAC and describe new capabilities required by the proposal to accomplish other power management techniques.
Rick’s Email

Speaking for myself ... I can accept Jay's text for clauses 02/105 Section 4.2 and 02/105 Section 4.3 without modification.

Rick’s Email

Also, referencing draft 10 is a pain.  Either we can update 02/105 everytime a new draft of 802.15.3 comes out or we can simply point to the latest draft and update the reference clause number.  Either way is a pain but probably unavoidable.
Bill’s Email

I agree. Unless their is concern, I will change the text to read: "the latest 802.15.3 draft or approved standard"
Jason’s Email

I agree. Unless their is concern, I will change the text to read: "the latest 802.15.3 draft or approved standard"

Jay’s Email

I did express that it is appropriate to retain the specific draft reference at this time. That is why my suggested text made that reference.
Jason’s Email

As you have expressed concern with how we reference the MAC in the 15.3 draft, I think I will continue to reference it as draft 10, and perhaps we may revisit this in Vancouver.

Bill’s Email

Jay, I saw your previous e-mail, but I don't quite understand why you want to keep the reference at D.10 instead of the latest version.  Could you explain?   Is it because the clause numbers may change or the text?   If the TG3 draft text changes, the SG3a proposals should reflect the latest version.  As I understand it, SG3a will not become a Task Group until 15.3 goes to sponsor ballot, so the text should be pretty firm by then.  Would it be easier to remove clause numbers?
 

I saw the latest e-mail from Jason, so if it stays D10 I don't have a huge problem.  I didn't copy the whole reflector because there seems to be a significant delay and this topic has received enough traffic.  I am just curious at this point.
Jay’s Email

I was coming from the text change potential. As TG3 goes to d11, the SG (with inputs from the few of us involved in both) would bump the reference if there were no impact on the 104 and 105 documents. If there were a change required, then the SG would address the issue and change the appropriate text in 104/105.

Clause 4.3- Power Consumption

Proposed by Jay

4.3 Power Consumption
The proposal should evaluate average power consumption for the following states: transmit, receive, and power save. This applies to power consumed by the MAC as a result of enhancements to the 802.15.3 draft standard d10. For proposals not supplementing the 802.15.3 draft standard d10, no response to this clause is necessary.

4.3.1 Definition
4.3.1.1 Transmit
Power consumption during transmit state is defined as the average power consumed from the PHY-TX-START.request for a given MPDU to the PHY-TX-END.confirm.

4.3.1.2 Receive
Power consumption during receive state is defined as the average power consumed from the PHY-RX-START.request for a given MPDU to the PHY-RX-END.indication.

4.3.1.3 Power Save
The proposal should provide  values for power save group parameters as specified in 11.7.9 (PHY PIB PS group) in 802.15.3 draft standard d10. In addition, the proposal should specify the power consumed from the PHY-PWRMGT.confirm of a PHY-PWRMGT.request with the lowest supported power level to a subsequent  PHY-PWRMGT.confirm of a PHY-PWRMGT.request with no PS level that is issued immediately upon receipt of the first PHY-PWRMGT.confirm {a small visio (same as suggested for 5.7) should be inserted for clarity}. The proposal should provide additional information on power save operation as provided by the MAC supplements for power save.

4.3.2 Value 
The proposals should estimate the power consumption for the PHY throughputs specified in section 5.2 and for minimum and maximum PHY frame lengths.
Rick’s Email

Speaking for myself ... I can accept Jay's text for clauses 02/105 Section 4.2 and 02/105 Section 4.3 without modification.

Clause 5.2 PHY-SAP & PMD-SAP Bit Rate and Throughput 

Bob’s Email


Comment and suggested change:  

I believe that the term 'data rate' is ambiguous.  

Section 5.2.2.1, says: 'The minimum pay load bit rate [802.11 calls this the

data rate]....'  Later in section 6.1 (Gerneral Solution Criteria), the term

'data rate' is used again as a parameter for scaleability (in the table).  

I suggest that in sections 3.4.2 and in 5.2.2.1, the term 'payload bit rate'

or 'data throughput'.  The term 'throughput' is also used in a number of

places.  

As an editorial function, it may be necessary to align 'payload bit rate'

and 'throughput'.  They are each used throughout the document.  Just a

thought for the editor.

Bill’s Email

Bob, Good point.  Since both payload bit rate and throughput are addressed in 02/105 Clause 5.2, we should be consistent and use "payload bit rate and throughput"  in 3.4.2.  Other places throughput and bit rate are not used consistently.  I think some places one or the other is appropriate, and some places both.  I will review and make recommendations that are consistent with the definitions in 5.2.  Thanks.
Clause 5.3 Simultaneously Operating Piconets
5.3.1 Definition
The proposed PHY should operate in the presence of multiple uncoordinated, close proximity piconets at specific bit and error rates

5.3.2 Values
The proposal should evaluate the effect of simultaneously operating piconets as specified in clause 3 of [02/104] by providing the BER performance (as shown in the figure below)  for the environments specified in document (TBD) {editor note: this document will be derived from channel model selections} over a range of parameters (e.g. coding schemes) relevant to the proposer in accordance with clause 2.0 (at least 110 Mbps and 200 Mbps) of [02/104]  An isotropic antenna should be assumed.

[image: image1.wmf] 


Proposed by Chuck as additional text to the above text and graphic

Evaluation Geometry and Procedure

A test link is a link established (by modeling or test) at the maximum required range for a given required data rate using the channel model prescribed in section xxx. The test link includes a test receiver and reference transmitter.

An interfering piconet is an uncoordinated piconet operating at the same power as the reference transmitter, but on a different channel and with a frequency offset sufficient to exercise all phases of the interfering signal. If the interfering PHY would have a different impact to the receiver at different supported data rates, the PHY proposer should quantify this.

Single Channel separation distance is defined as the threshold distance separation of an interfering piconet from the test receiver such that the test receiver error rate equals (is degraded by (3 dB) (1dB) from) the specified error rate.

Multi-channel separation distance is defined as the threshold distance separation of multiple interfering piconets equidistant from the test receiver such that the test receiver error rate equals (is degraded by (3 dB) (1dB) from) the specified error rate.

Test Geometry
<Chuck's graphic found posted on reflector 5/16/2 4:49PM>

Multi-channel Separation Distance Test Procedure
1. Select a test channel and establish test link within reference piconet, sending test data from the Beacon unit to the test Dev. Receiver at the test data rate and modulation format. 

2. Verify proper error rate in the test link. 

3. Begin transmitting with N interfering piconet transmitters at a large distance from the test receiver. 

4. Verify continued proper error rate in the test link. 

5. Incrementally move the N interfering piconet transmitters closer to the test receiver until the error rate exceeds the allowable error rate. 

6. Record the distance associated with the last acceptable error rate as the multi-channel separation distance for the selected channel. 

7. Select another test channel and repeat the process until all channels are tested. 

8. Where the proposal includes multiple data rates, modulation types, or other factors that may affect close proximity operation of uncoordinated piconets, the proposer should include sufficient test combinations to characterize system operation under these conditions. 

9. The proposer should also evaluate same channel interference to provide guidance on channel reuse distances.

Proposed by Roberto

I summarized the text below in fewer lines, removing non critical definitions. I propose to replace the text from "
 

Evaluation Geometry and Procedure
Assuming maximum transmit power at both piconet under test and uncoordinated piconet:


1.      measure BER vs. distance using channel model described in section xxx


2.      measure BER vs. distance using channel model described in section xxx, with 1, 2 and 3 simultaneously operating piconets at decreasing distances from receiver under test, from infinity to 1m

 

The proposer should include sufficient test combinations to characterize system operation under all relevant conditions, to include multiple data rates, modulations, channels, or other factors specific to the proposed PHY that may affect interference from simultaneously operating piconets.

Test Geometry
I can't edit the picture, I'll send a new one in a while, in the meantime I propose to maintain the picture but to change the words with:
- interfering piconet -> uncoordinated piconet's transmitter
- test dev receiver -> receiver under test
- reference transmitter beacon -> desired transmitter
 

remove multichannel separation distance and maximum required range
replace caption with "geometry for symultaneously operating piconets test"
Stan’s Email

The following are the suggestions that we have arrived at based on the action we took in Sydney.  The second paragraph is completely substituted text. 
 

It should be noted that the diagram that shows the BER curves with the piconet configuration is only an example.  Also it would be desireable to see BER curves at the specific ranges that have been called out (10 m, 4m...).
Proposed by Stan


Evaluation Geometry and Procedure
 A test link is a link 2 node piconet established (by modeling or test) at the maximum required a specified range for a given required data rate using the channel model prescribed in section xxx.  The test link includes a test receiver and reference transmitter.

An interfering piconet is an uncoordinated piconet operating at the same power as the reference transmitter.  There are two cases to be considered:   (1) a co-channel interferer, occupying the same channel and (2) an adjacent channel interferer, occupying an adjacent channel.  If the interfering PHY would have a different impact on the receiver at different supported data rates, the PHY proposer should quantify this. 
Single Co-Channel interferer separation distance is defined as the threshold distance separation of an interfering co-channel piconet from the test receiver such that the test receiver error rate equals (is degraded by (3 dB) (1dB) from) the degrades to a specified error rate (i.e. 10E-3).

Multiple adjacent channel interferers separation distance is defined as the threshold distance separation of multiple interfering piconets on different adjacent channels equidistant from the test receiver such that the test receiver error rate equals (is degraded by (3 dB) (1dB) from) the degrades to a specified error rate (i.e. 10E-3).

Multi-channel Separation DistanceTest Procedure
1.      Select a test channel and establish test link within reference piconet, sending test data from the Beacon unit to the test Dev. Receiver at the test data rate and modulation format. 

2.      Verify proper error rate in the test link. 

3.      Begin transmitting with N different adjacent channel interfering piconet transmitters at a large distance from the test receiver. 

4.      Verify continued proper error rate in the test link. 

5.      Incrementally move the N different adjacent channel interfering piconet transmitters closer to the test receiver until the error rate exceeds the allowable error rate. 

6.      Record the distance associated with the last acceptable error rate as the multi-channel separation distance for the selected channel. 

7.      Select another test channel and repeat the process until all channels are tested. 

8.      Where the proposal includes multiple data rates, modulation types, or other factors that may affect close proximity operation of uncoordinated piconets, the proposer should include sufficient test combinations to characterize system operation under these conditions. 

9.     The proposer should also evaluate same channel interference to provide guidance on channel reuse distances
Clause 5.4     Signal Acquisition Timeline 

Original text in 02/105r11

Proposed by Rick

5.4.2.  Values 
The proposer should indicate the overall acquisition timeline at the data rate satisfying the 110 Mbps data rate requirement.  A breakdown of the time for the constitute parts of the acquisition preamble is required would be beneficial. (TBD based on Applications.)  Target acquisition times are <6 uS for carrier piconet CCA (referenced to the beginning of the preamble) and <20 uS for acquisition from the beginning of the preamble to the beginning of the MAC Header.  Additional information concerning how well the acquisition process scales with data rate would be benefical.
Roberto’s Email

Just to make sure I undestand this. Are you suggesting these changes to be compliant with 15.3 MAC? I found the 5.8us in clause 11.6.5, but what about the 15us?
Rick’s Email

The 15 uS came from 802.11b ... I've replace it by the 15.3 number
Naiel’s Email

Are these numbers MAC requirements or PHY based. I am uncomfortable that these numbers may vary from one PHY to another depending on how many channels they propose to support.

Rick’s Email

I suspect they will vary from PHY proposal to PHY proposal, for whatever reason.  For the most part, the acquisition numbers that I've put forth reflect what is specified for the current 802.15.3, 2.4 GHz PHY.  In addition, document 02104r9, clause 3, discusses the number of piconets that need to be supported.  These are guidelines for the proposers to use in generating their proposals.

Proposed by Jason

5.4.2   Values 
The proposer should indicate the overall acquisition timeline for the bit rate satisfying the 110 Mbps bit rate requirement. A breakdown of the time for the constitute parts of the acquisition preamble should also be indicated. Additional information concerning how well the acquisition process scales with bit rate would be beneficial.
(note, due to email comments indicating numbers will vary from PHY proposal to PHY proposal, I removed them from the above text. If there is objection, please comment).

Rick’s Email

Please put the acquisition numbers in clause 5.4.  This numbers were proposed as representing realistic requirements based upon what the 15.3 PHY is required to do today.  I would encourage other committee members to demand that a PHY running at 110 Mbps per second at least duplicate what a PHY running at 55 Mbps can do when it comes to acquisition.  These numbers are realistic goals for which proposers should be aware.  If this committee can not demonstrate to the world that we are serious about making a competitive product for the market place then no one will take our Alternative PHY Standard serious.  Specifically, in the past UWB has gotten a reputation as having terribly long acquisition times, which is unjustified because there is no need for this stigma ... UWB needs to acquire fast to be a competitive packet based PHY solution (under the usage model outlined in document 02/104).  In addition, having the ability to do CCA is germain to the 802.15.3 protocol (specifically the CAP).  If a proposer can't support it, in the time indicated, (which again was drawn from the 802.15.3 PHY document) then that proposer needs to state so.
 

My suggested modification is shown below.  I'm asking support from the user community so as to keep the overhead reasonable so that throughput does not suffer.  This seems elementary.  Does anybody else agree?
Proposed by Rick

5.4.2.  Values 
The proposer should indicate the overall acquisition timeline at the data rate satisfying the 110 Mbps data rate requirement.  A breakdown of the time for the constitute parts of the acquisition preamble is required would be beneficial. (TBD based on Applications.)  Target acquisition times are <6 uS for piconet CCA (referenced to the beginning of the preamble) and <20 uS for acquisition from the beginning of the preamble to the beginning of the MAC Header.  Additional information concerning how well the acquisition process scales with data rate would be benefical.

Matt’s Email

I agree. I think that in addition to the required data rates, PHY overhead such as acquisition time, turn-around time, etc. are important in maintaining useful data throughput rates. 
 

I was not present, but I understand that that was a recent presentation in 802.11 (11-02/370r0) that showed that high data throughput can be severely impacted by excessive overhead (which makes perfect sense). This needs to be part of our consideration in designing a PHY that can effectively serve the application requirements identified for SG3a.
John’s Email

The throughput limit paper was 11-02/291r0. The same authors submitted another paper with suggestions on how to improve the limit.

Matt’s Email

Thanks for the note. You are right, this presentation (291) has a much more detailed discussion of the limiting effects of overhead (MAC & PHY) than the other document.
Bob’s Email

Jason,  I agree with placing reasonable goals in the selection criteria.  As with the power consumption, a reasonable target need to be established.  To the extent that proposals cannot meet the goal, then maybe it was unrealistic.  However, putting hard goals into the selection criteria will make the proposers address this issue and will give evaluators a basis of comparison.  
In fact, I was (still) reviewing the section on scalability to determine if separate information on acquisition time should be included there.  So far my thought is that information on the ‘payload bit rate’ (see my comment on 105r11 section 3.4 Scalability #2 of today) will tell me how much data I (my consumer device) will source or receive and that this will be sufficient.
However at the (dare I call it) lower bit rate of 110 mbps, a proposal may have a much higher PMD_SAP rate to compensate for a slow acquisition (thus allowing data to transfer in the same time period as another proposal running a lower PMD_SAP rate with a fast acquisition).   Of course, at the higher data rates, I expect everyone to push limits and thus the throughput can be used a common single basis of comparison.    
Zulu’s Email

I think it is quite important that some numbers for the benchmark acquisition time and CCA time be included in the selection criteria so that the expectations are explicitly set.  In this regard, matching the requirements of the 55Mbps 15.3 PHY is quite a reasonable minimum criterion, even though the overhead as a percentage of the same packet size obviously is doubled for the 110 Mbps data rate.  For this reason, information on how the process scales for higher data rates is important, too. Proposed text below:

Proposed by Zulu

5.4.2.  Values 
The proposer should indicate the overall acquisition timeline at the data rates and ranges specified in document 02/104 Clause 2 subject to the channel model provisons in 02/104 Clause 5 .  A breakdown of the time for the constituent parts of the acquisition preamble is required would be beneficial. (TBD based on Applications.)  Target acquisition times are <6 uS for piconet CCA (referenced to the beginning of the preamble) and <20 uS for acquisition from the beginning of the preamble to the beginning of the MAC Header.  Additional information concerning how well the acquisition process scales with data rate would be benefical.
Clause 5.5 Range 

Proposed by Rick
5.5.1   Definition 

Based on the 802.15.3a PAR, the proposed system shall be able to initiate a WPAN connection within a 10 meter radius with a high degree of reliability.
5.5.2   Values 

Proposals should indicate the range possible with the proposed system using the channel model selected by the subcommittee. The proposer should provide an indication of reliability; for example, fade margin, multipath error rate, etc.
Clause 5.8  Power consumption
Proposed by Jay

5.8.1 Definition
The power consumption is defined as the total DC power required by the proposed system to operate in transmit, receive, or power saving mode. Power consumption should be specified for all components necessary to implement all of the functionality of the proposed alternate PHY from the PHY-SAP interface, defined in the 802.15.3 draft standard d10, down to the antenna connection point. The proposal shall include all circuits and components contributing to the DC power consumption in the alternate PHY. No components defined above the PHY- SAP interface are included in the DC power consumption value.

5.8.1.1 Transmit
Power consumption during transmit state is defined as the average power consumed from the PHY-TX-START.request for a given MPDU to the PHY-TX-END.confirm.

5.8.1.2 Receive
Power consumption during receive state is defined as the average power consumed from the PHY-RX-START.request for a given MPDU to the PHY-RX-END.indication.

5.8.1.3 Power Save
The proposal should provide values for power save group parameters as specified in 11.7.9 (PHY PIB PS group) in 802.15.3 draft standard d10 and provide information on any reduction in capability. In addition, the proposal should specify the power consumed from the PHY-PWRMGT.confirm  of a PHY-PWRMGT.request with the lowest supported power level to a subsequent  PHY-PWRMGT.confirm of a  PHY-PWRMGT.request with no PS level that is issued immediately upon receipt of the first PHY-PWRMGT.confirm. {a small Visio should be inserted for clarity}

5.8.2 Values
Proposals should indicate the average power in mW necessary to provide the minimum required PHY-SAP and PMD-SAP throughput.  Values shall be given for transmit and receive modes and power save modes. The proposals should estimate the power consumption for the PHY throughputs specified in section 5.2 and for minimum and maximum PHY frame lengths.

Proposed by Rick

5.8.2 Values 
Proposals should indicate the average power in mW necessary to provide the minimum required PHY-SAP and PMD-SAP throughput.  Values shall be given for transmit and receive modes and power save modes. The proposals should estimate the power consumption for the PHY throughputs specified in section 5.2 and for minimum and maximum PHY frame lengths.  For the PHY power save modes, the proposers should be prepared to provide justification for the power save numbers (i.e. circuits disabled, clocks turned off, etc.) 
