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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
Rick’s email
Chuck,
This is OK by me with the addition of one phrase (I suspect you'll get additional comments).  I want to add one phrase to 5.9.2 - something to the effect:
Proposes should be prepared to show how the power savings is achieved within the PHY.
The reason is that anyone can get up and say "we shut the thing off while in power saving mode", which truly will save power.  But how does it impact acquisition, how long does it take to come "awake", what functions no longer work properly, etc..  I'd like for the proposer to discuss what he/she is doing within the PHY to achieve the power savings and enumerate the power savings (at a high level of course ... not detailed circuit design).
Chuck’s email

Hi Jay,
I'm terribly sorry - I should have replied directly to your submission instead.  My apologies to others on the reflector who are trying to track this stuff too.
From a MAC supplements/modifications perspective, I think the existing clause 4.1 pretty well covers it all, providing a blanket statement that applies to any aspect of MAC functionality.  I don't know why there would be need to have additional clause 4 sections for specific MAC functions, each with the conditional "for proposals with no supplementation, no response is necessary" phrase -- it seems like redundancy/overlap without purpose.  Also, I don't know why we would selectively do this only for power management, and not for any of the other MAC functions.
Clauses 4.2 and 4.3 were originally written as PHY requirements, and I'd still like to keep them that way and re-structure things as I've proposed below.  I'd also like to preserve the work I've done to get values content out of definition clauses.
I agree with Bill's suggestion to include CCA metrics, and also with Rick suggestion to provide justification for power save values.  I also liked the essence of what Jay had suggested for the overall definition of Power Consumption. I've included proposed markups in blue below for integrating this content.  
So what does everybody else think?
Jay’s email


Chuck,
Did you have a chance to look at my submission of last week on this text? I think that I addressed your issues.
Chuck’s email
Before proposing new text, I'd like to note that 4.2 (Power Management Types) and 4.3 (Power Consumption) are PHY topics that are improperly located in the "MAC Protocol Supplements" section of the document.  This material should be moved into the "PHY Layer Criteria" section (clause 5).  There is actually an existing 5.8 (Power Consumption) that is an exact copy remnant from the original TG3 criteria (doc 00/110r14).  Although there may be a few useful thoughts in 5.8, this material was written primarily from a TG3 systems perspective (MAC + PHY combined behavior).  So I propose that we delete the existing 5.8, inserting in its place edited versions of (formerly) 4.2 and 4.3 to become 5.8 and 5.9.
These sections weren't exactly "ship-shape" (many formatting/structure, flow and readability problems).  In section 4.3, it was sometimes difficult to discern where definition and value content began and ended.  Anyway, here's my best shot at it...

Proposed by Chuck

4.2.5.8. Power Management TypesSupport
Power management types are provided by the 15.3 MAC. The proposal should indicate what
support is provided for the methods defined in the latest version of the 802.15.3 draft standard.
4.2.1.5.8.1. Definition
It is important to be ableThe ability to reduce power consumption for consumer electronics
devices. is important. It is also important for devices that trade off data throughput performance
for very low cost and complexity and longer battery life. One methodway to achieve this is to
usedefine MAC layer power management modes and to include protocols that allow methods for
sleepingdevice sleep, wakeup, polling, etc. The 802.15.3 draft standard D10 MAC provides such power management capabilities, which the PHY layer below is expected to support.
4.2.2.5.8.2. Values
The proposals should indicate any limitations to its support of what support is provided for
power management as identifiedmethods that are defined in the latest version of the 802.15.3
MACdraft standard D10. The proposal should also indicate any limitations to its support of those
methods.
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
Chuck’s email

Before proposing new text, I'd like to note that 4.2 (Power Management Types) and 4.3 (Power Consumption) are PHY topics that are improperly located in the "MAC Protocol Supplements" section of the document.  This material should be moved into the "PHY Layer Criteria" section (clause 5).  There is actually an existing 5.8 (Power Consumption) that is an exact copy remnant from the original TG3 criteria (doc 00/110r14).  Although there may be a few useful thoughts in 5.8, this material was written primarily from a TG3 systems perspective (MAC + PHY combined behavior).  So I propose that we delete the existing 5.8, inserting in its place edited versions of (formerly) 4.2 and 4.3 to become 5.8 and 5.9.
These sections weren't exactly "ship-shape" (many formatting/structure, flow and readability problems).  In section 4.3, it was sometimes difficult to discern where definition and value content began and ended.  Anyway, here's my best shot at it...
Proposed by Chuck

4.3.5.9. Power Consumption
The proposerproposal should evaluate estimated average power consumption for the following
states: transmit, receive, clear channel assessment and power save.
Definition
5.9.1. Definitions
Power consumption is defined as the total DC power required by the proposed system to operate in transmit, receive, clear channel assessment or power saving modes.  It includes the power consumed by 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.  No components supporting operation above the PHY- SAP interface are included in the DC power consumption value.
4.3.1.1.5.9.1.1. 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.
4.3.1.2.5.9.1.2. 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.
4.3.1.2.5.9.1.3. Clear channel assessment
Power consumption during clear channel assessment (CCA) is defined as the average power consumed from the PHY-CCA-START.request to the PHY-CCA-END.confirm.
4.3.1.3.5.9.1.4. Power Save
Power consumption during the power save state is defined as the The proposer should provide
his values for power save group parameters as specified in 11.7.9 (PHY PIB PS group) in
802.15.3. In addition, the proposer should specify the power consumed from the PHYPWRMGT.
request with the lowest supported power level to the PHY-PWRMGT.confirm of
resulting from a subsequent PHY-PWRMGT.request with a PwrMgtLevel value of 0no PS level.
4.3.2.5.9.2. Values
For the receive and transmit states, the The proposals should estimate the power consumption for
the PHY throughputs specified in section 5.2 and forwith minimum and maximum PHY frame
lengths. The proposal should also show power consumption at lower bit rates that are additionally supported by the PHY, if the result is significantly lower average power consumption.
For the clear channel assessment state, the proposal should state the estimated power consumed during both channel "busy" periods and channel "idle" periods.
For the power save state, the proposal should specify the power consumption associated with the lowest supported power consumption level (PwrMgtLevel). The proposal should also provide
values for power save group parameters as specified in 11.7.9 (PHY PIB PS group) in 802.15.3.  Proposals should provide justification for its stated power save values (i.e., circuits disabled, clocks turned off, etc.)
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 

Bill’s Email
Personally I can live with dropping the PMD-SAP rate as Zulu suggests.  I originally included the PMD-SAP text because that is what I was told the group wanted.  However, no one but Rick, Zulu and I have spoken up on this thread.  In order to make it clear to proposers that the group wants to see performance with and without FEC, I propose the following change to Zulu’s proposed text:  
Proposed by Bill

5.2.    PHY-SAP Bit Rate and Throughput
5.2.1.  Minimum Receive Bit Rate 
5.2.1.1.        Definition
The minimum pay load bit rate [802.11 calls this the data rate] at the
receiver should be provided for the PHY-SAP (after FEC decoding).  Examples of payload bit rates at a PHY-SAP are 11 Mbps for 802.11b, 54 Mbps for 802.11a and 55 Mbps for 802.15.3.  BER should be less than or equal to 10-5 (corresponds to 8% PER for a 1024 octet frame as specified in 02/104). 
5.2.1.2.        Values
The proposer should provide the minimum payload bit rates for the PHY-SAP for both AWGN and for the SG3a channel model. The payload bit rate at the PHY-SAP should be at least 110 Mbps at 10 meters.   The proposer should be prepared to defend the numbers with a link budget including transmit power, receiver noise figure, occupied bandwidth, FEC details, Performance without FEC, etc.
Zulu’s Email

Rick, Bill,

       
(I think the strikethroughs should show up if you view the email in

rich text format, but I've included the ASCII version below anyway).

Let me restate my comments in the following way.  I think we all

agree that any complete proposal (i.e. one that we would even consider for voting) would have to include details on the PMD-SAP data rate and

performance.  If we want to pick and choose among proposals later in the

process, I think all the necessary information will therefore be available.

        
I was suggesting removing this information from the Selection

Criteria specifically because currently there is no requirement to evaluate

against.  If the issue is to evaluate the performance of the PHY without

FEC, then stating a PMD-SAP bit rate alone (i.e., without a corresponding

requirement on the BER at the PMD-SAP) is obviously not of much use.  To reiterate, therefore, it seems that based on the Technical Requirements *as currently defined in 02/104*,  the data rate/peformance at the PHY-SAP should be all that needs to be specified in the Selection Criteria 02/105 Clause 5.

Zulu’s Proposed text

5.2.    PHY-SAP Bit Rate and Throughput

5.2.1.  Minimum Receive Bit Rate 

5.2.1.1.        Definition

The minimum pay load bit rate [802.11 calls this the data rate] at the

receiver should be provided for the PHY-SAP (after FEC decoding).  Examples of payload bit rates at a PHY-SAP are 11 Mbps for 802.11b, 54 Mbps for 802.11a and 55 Mbps for 802.15.3.  BER should be less than or equal to 10-5 (corresponds to 8% PER for a 1024 octet frame as specified in 02/104). 

 

5.2.1.2.        Values

The proposer should provide the minimum payload bit rates for the PHY-SAP for both AWGN and for the SG3a channel model. The payload bit rate at the PHY-SAP should be at least 110 Mbps at 10 meters.   The proposer should be prepared to defend the numbers with a link budget including transmit power, receiver noise figure, occupied bandwidth, etc.

Rick’s Email


Yeah ... I didn't see any change marks on my original copy either.

Following what Bill indicated (and speaking for myself), some proposers may

have a strong understanding of modulated waveform generation and only

vaguely understand FEC.  It could be that we (the committee) may want to

take the modulated waveform from one proposal and modify it by adding on a

different FEC scheme.  The "winning" proposal may only vaguely reflect the

final draft standard.  I'd personnally like to see explicit data rates at

both SAP's just in case the proposer made a mistake on the FEC calculations.

Bill’s Email

Zulu, I don't know about everyone else, but I don't see the red

strike-throughs in your e-mail.  From your note I can guess what they were.

Some of the participants in Sydney felt pretty strongly that they wanted to

see performance at the PMD-SAP as well as the PHY-SAP.  Otherwise, if two

proposals use different FEC schemes it may be hard to directly compare PMD

(mod/demod) performance.  In 802.15.3 the modulation and coding scheme for

the 2.4 GHz PHY were not chosen from the same proposal.  

Keep in mind that prior to Sydney, people felt so strongly about the PMD-SAP

performance that 02/104 specified: "Data rates are "information rate" at the

PMD-SAP."  In Sydney "bit rate at the PHY-SAP" was deemed more appropriate

as that is the number that most standards tout.  In addition the section on

throughput was added because that is what users ultimately care about.    

I agree that the PMD-SAP bit rate will fall out for a given FEC scheme, and

yes we do only specify the required PHY-SAP rate in 02/105.  I think the big

issue is defending the performance of the PHY both with and without FEC.

Therefore I recommend keeping the text as is - not just because I wrote it

either :-). 

Zulu’s Email

All,

The Technical Requirements document 02/104 only specifies the

required PHY-SAP bit rate.  The PMD-SAP bit rate will be a 

natural part of any proposal, requiring it in this section in the Selection Criteria

document is unnecessary, and so I propose that we should remove it.

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 Chuck

Before proposing new text, I'd like to note that 4.2 (Power Management Types) and 4.3 (Power Consumption) are PHY topics that are improperly located in the "MAC Protocol Supplements" section of the document.  This material should be moved into the "PHY Layer Criteria" section (clause 5).  There is actually an existing 5.8 (Power Consumption) that is an exact copy remnant from the original TG3 criteria (doc 00/110r14).  Although there may be a few useful thoughts in 5.8, this material was written primarily from a TG3 systems perspective (MAC + PHY combined behavior).  So I propose that we delete the existing 5.8, inserting in its place edited versions of (formerly) 4.2 and 4.3 to become 5.8 and 5.9.
These sections weren't exactly "ship-shape" (many formatting/structure, flow and readability problems).  In section 4.3, it was sometimes difficult to discern where definition and value content began and ended.  Anyway, here's my best shot at it...

Editor note:

Revisit 4.2 and 4.3 for Chuck’s proposed text for suggested new sections 5.8 and 5.9
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.) 
Technical Requirements Document 02/104
Original text in 02/104r9

Clause 4.0- Coexistence and Interference Resistance

Rick’s email

Keep in mind that during proposal presentations and follow-up discussions, committee members can ask about co-existence with "other specific" devices.  The proposer will then decide how to respond ... everything from "don't care, don't bother me" to "I'll analyze that and submit a contribution giving full analysis".  The proposer's job is NOT done by just laying a proposal on the table.
John’s email


The 'at a minimum' phrase should cover other wireless devices that someone

may be concerned with. The physical part of the old HomeRF standard was

covered with 802.11 FHSS. The new 5MHz version makes it more intrusive, but

most instances are going to be legacy products sold by the discounters.

Jeff’s email

Edul,

Good point, any wireless home technology should at least be considered.  I

have not looked specifically at HomeRF coexistence yet, rather I've been

focusing on Bluetooth, 802.11b, and 802.15.3 in the 2.4 GHz band.  Although

the wideband (5 MHz) FH approach used in the new HomeRF 2.0 specification is

different that these other modulation techniques, I'm not sure it will

result in significantly different results if coexistence with the other

three can be assured.  So, in the interest of trying to limit the scope of

our investigations, I have not considered HomeRF.  However, I'm open to

suggestions.

Edul’s email


Jeff,

Sorry if this has been already covered before and I missed it, but is there to be any consideration to coexist with HomeRF devices, or that's not an issue.

Jeff’s Email

I think your proposed changes look fine.  The meaning of 'peaceful' is

something the requires a lot more discussion.

Proposed by John

I like this better:

"The PHY shall be able to coexist with other wireless devices that may be in

close proximity to IEEE 802.15.3a devices.  This includes both interference

from 802.15.3a devices to other wireless systems as well as interference

from other wireless systems or radiators to 802.15.3a devices. Coexistence

and interference resistance shall, at a minimum, be considered for the

following wireless devices: Bluetooth (TM) (802.15.1), IEEE 802.11, IEEE

802.15 (3&4), IEEE 802.16, and ISM cordless phones. Interference resistance

to radiators like microwave ovens shall also be considered.  The criteria

for 'coexistence' and the technique for evaluating the criteria shall be

discussed in Document 02/105."

The IEEE considers Bluetooth and IEEE 802.15.1 identical and recognizes

802.15.1 as the defining standard. Hard to coexist with a microwave oven,

but operation in an area containing an operating microwave oven should be

considered. I also don't understand 'peaceful' coexistence.

Jason’s Email


If there are no concerns regarding the text offered by Jeff, see below, 

then please consider this for clause 4 in 02/104.

Jeff’s Email

Agreed, we should also list 802.16.  Regarding Bluetooth (TM) and 802.15, I

agree but thought we should include the Bluetooth name also since it is

much more well know than the 802.15.1 standard (some press may not understand

that they are the same thing).  I have already proposed text for

interference susceptibility in the selection criteria document that should

help clearify the impact on 802.15.3a proposed PHYs of other radiators that

might be present.  So, I propose the following modified text (including

Jason's comment to include ISM cordless phones):

Proposed by Jeff
"The PHY shall be able to peacefully coexist with other wireless devices

that may be in close proximity to IEEE 802.15.3a devices.  This includes

both interference from 802.15.3a devices into other wireless systems as

well as interference from other wireless systems into 802.15.3a devices.

Coexistence and interference resistance shall, at a minimum, be considered

for the following wireless devices: Bluetooth (TM), IEEE 802.11, IEEE 802.15, IEEE 802.16, ISM cordless phones, and microwave ovens.  The criteria for

'peaceful coexistence' and the technique for evaluating the criteria shall

be discussed in Document 02/105."

John’s email


Two corrections: Bluetooth (TM) is an 802.15 standard, no need to list it

twice. You should also add 802.16 to your list. IEEE asks us to coexist

with all other 802 wireless standards. There should also be something about how

SG3a will operating in the presence of interference from other radiators in

the selected frequency band. Microwave ovens would be a small part of

potential interferers for a UWB system operating across 3-10 GHz. FCC and

other national rules need to be considered as well.

Proposed by Jeff

All,

According to the revised schedule, we would like to close on comments for

Clause 4 of Document 02/104 (Coexistence and Interference Resistence)

today, but, unfortunately, I'm not ready to provide input to this area yet.  I

plan on submitting a contribution addressing this before the July meeting, and

also would like to ask for some presentation time to discuss coexistence in

July.  So, in order to move forward with this document, I propose to use

the following text:

"The PHY shall be able to peacefully coexist with other wireless devices

that may be in close proximity to IEEE 802.15.3a devices.  This includes

both interference from 802.15.3a devices into other wireless systems as

well as interference from other wireless systems into 802.15.3a devices.

Coexistence and interference resistance shall be considered for the

following wireless devices: Bluetooth (TM), IEEE 802.11, IEEE 802.15, and

microwave ovens.  The criteria for 'peaceful coexistence' and the technique

for evaluating the criteria shall be discussed in Document 02/105."

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

Jay’s email

Jason,
good idea to put the reference table in both documents if 02/104 also has reference to the 15.3 draft. Please do put the suggested text (from below) in the intro -- editors choice on wording of course! 
Jason’s email

Jay,
Not sure if we want to make edits to previously posted documents, I will make this change to this version of the 02/104 and 02/105 where applicable, and perhaps give an indication of what revision we are using in the intro section of each of the documents.
Jay’s email

Bill,
Thanks for catching that. That is why I suggested the table in the text below. James merged the PHYPIB PS group parameters into PHY PIB implementation group parmeters. Jason, Against which of our documents (considering Rick's email on the mechanics of how we do the edits) do you want me to correct the references in?
Bill’s email

Jay, I still think that tracking specific versions is going to be difficult.  In fact, 11.7.9 and the "PHY PIB PS group"  are not even in D10 as referred to in:
http://ieee802.org/15/private3/802-15-3alist/msg00239.html 
and in http://ieee802.org/15/private3/802-15-3alist/msg00236.html

 HYPERLINK "http://ieee802.org/15/private3/802-15-3alist/msg00307.html" 
Looks like the clause was deleted after D0D.
John’s email

I think this would work as well
Rick’s email

yeah ... ok by me.
Jay’s email

Rick and John,
I would agree with the use of such descriptive text at the intro level of document 02/105. Then a common reference throughout the document could be "proposed IEEE 802.15.3 Standard". Perhaps words such as 
"Sub-clauses of this document, refer to "proposed IEEE 802.15.3 Standard". Proposals should indicate which draft version of the proposed IEEE 802.15.3 Standard proposal content is based on. The following table indicates the version of document 02/105 and the then current version of the proposed IEEE 802.15.3 Standard".
02/105   proposed IEEE 802.15.3 Standard draft version
r11            d09
r12            d10 
r13             -----
Rick’s email

John has point ... following his lead, perhaps we should have the proposers simply indicate what version of the TG3 draft standard they are working with.  I can understand a proposer perhaps wanting to work with a draft that is one version behind just because they can't respond to changes as fast as changes can occur.
John’s email

I don't agree. The proper way to reference a standard being developed would be to use a generic name such as "Proposed IEEE 802.15.3 Standard". Trying to pin it down to the latest draft or a previous draft will always cause problems. I do expect additional changes to power save features following LB17, so D10 is the current Proposed IEEE 802.15.3 Standard soon to be replaced by D11 (August) that will then be the current Proposed IEEE 802.15.3 Standard. If anyone bases a proposal based on the current Proposed IEEE 802.15.3 Standard they should indicate which draft version they used as a reference. Once 802.15.3 reaches sponsor ballot it will be a little easier.
Jason’s email

your right, I will make that fix
Jay’s email

Jason,
Where I last thought we were (last week) on version number of the 15.3 draft was to use d10 rather than the "in the latest 802.15.3"
Jason’s email

SG3a'ers,

Please provide me with text if you want changes to the "latest proposed text" below.

I know there are some concerns on whether to include MAC power, so I would like to see text incorporating MAC power or a consensus indicating that we are no longer desiring to include MAC power in the text.

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".
