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Abstract

This document contains the minutes from the VTS SG teleconferences between May and July 2007.



Teleconference May 29, 2007
Participants:

1. Ed Reuss (Plantronics) 

2. John Simons (Hitachi) 

3. Todor Cooklev (Hitachi)

4. Ganesh Vekatesan (Intel)

5. Mark Emelman (TU Berlin)  

6. Alex Ashley (NDS) 

7. Sanjiv (Qualcomm) 

8. Jim Carlo 

9. Imad Aad DoCoMo Eurolabs

10.  …DoCoMo Eurolabs

11. Rajneesh Kumar (Cisco Systems) 

12.  … LG Electronics 

The main agenda item was the PAR and 5C document being developed by the VTS SG 

1. Chair – Ganesh Venkatesan, Intel

2. Secretary – Todor Cooklev, Hitachi (this conference call only)

3. Chair draws attention to IEEE patent policy. All agree with the IEEE patent policy. 

4. The targeted date for approval of the PAR and 5C is the end of the July meeting 

5. Discussion on Section 5.2 of the PAR 

a. Rajneesh – more than reliability, it is performance improvements and power improvements 

b. Todor – improved video communication 

c. Ashley – what about teleconference 

d. Rajneesh – video streaming that can include teleconference 

e. Ganesh – this is just title, we’ll get the details later 

f. Todor – video includes audio 

g. Ganesh – improved media streaming 

h. Rajneesh – improved video QoS and power saving 

i. Jim Carlo – The name of the SG is video transport stream (VTS). The title should be VTS streaming. 

j. Ed Reuss: why limit it to transport streams; re-packaging is also possible. The name can be different. 

k. Ganesh – we can decide next week

l. John Simons – we can decide now. Let’s put video transport streaming temporarily 

m. Ganesh – let’s move to Section 5.2 

n. Jim Carlo – whatever the scope is, it will go in the document as Section 1.0 

o. Rajneesh – a couple of points. “reliable” and “high-definition” – what do these mean? Also, power-save should be included. 

p. John Simons – less than 100 Mb/s 

q. Rajneesh – why specify throughput? Why just for compressed? 

r. Ganesh 802.11 can’t support uncompressed. 

s. Mark – the metrics do not mean anything without timing 

t. Alex – the word “latency” is there 

u. Ganesh – there is a fine line between general requirements and specific requirements 

v. John Simons – Remove the word “enterprise”. The group will spend considerably more time to develop a standard if there are multiple APs. 802.1 av is also limited to one AP. 

w. Ganesh - Enterprise may include multicast scenarios. 

x. Rajneesh – There are enterprise scenarios that I would like to address

y. John Simons – how about limiting the scope to less than 100 Mb/s. We are not talking about raw video. 

z. Ganesh – I am not sure that a 100 Mb/s is a good description. 

aa. John Simons – BlueRay is up to 48 Mb/s, let’s give it some room. 

ab. Ganesh – we do not need to specify all of the applications. 

ac. Mark – uplink/downlink or both? 

ad. Rajneesh – Both

ae. Mark – Just like the EDCA does not distinguish between uplink and downlink Keep this question open for now. 

af. Todor – What is the specific text?

ag. Rajneesh – to provide improved transport in terms of QoS and power save for video transport

ah. John Simons – this is the first time we are using the word “power save”

ai. Alex: What power save features are specific for video? 

aj. Rajneesh – new methods for channel access, etc., might include new methods for power save. 

ak. John Simons – power save is included in the term “QoS”

al. Ganesh – Rajneesh, if power save is implied in “QoS”, do you have an objection? 

am. Rajneesh – Not significant. 

an. Sanjiv – power save is critical. There should not be a negative impact on power. 

ao. John Simons – this is applicable for mobile devices 

ap. Rajneesh – If we do not include the words “power save” and someone brings in a proposal with power save features, there might be an objection that it is not in scope. This has happened in TGr. 

aq. John Simons – The word “efficiency” will include everything. 

ar. Ganesh – I propose to start an e-mail thread. Sanjiv can start working and we’ll communicate over e-mail. 

as. Sanjiv: It is OK. 

at. Alex: But this e-mail discussion will go to 400 people. 

au. Ganesh: We do not have a separate reflector. There are several sections where we could mention power-save. How are we going to measure the improvement? Is latency, jitter, etc., adequate? 

av. Mark – These are appropriate for video. 

aw. Ganesh – Perceived video quality? 

ax. Rajneesh – PLR is an average and does not translate easily to perceived quality. 

ay. Mark – absolute metrics may not improve the perceived quality 

az. Ganesh – What are we going to do until next week? 

ba. Rajneesh – Start an e-mail thread about section 5.2 

bb. Ganesh – Any other suggestions?

The call adjourned about 9 am PDT. 

Teleconference June 05, 2007

Participants:

13. Ed Reuss (Plantronics) 

14. John Simons (Hitachi) 

15. Todor Cooklev (Hitachi)

16. Ganesh Vekatesan (Intel)

17. Alex Ashley (NDS) 

18. Sanjiv (Qualcomm) 

19. Rajneesh Kumar (Cisco Systems) 

20. Harkirat Singh, Samsung Electronics 

The main agenda item was the PAR and 5C document being developed by the VTS SG 

6. Chair – Ganesh Venkatesan, Intel

7. Secretary – Todor Cooklev, Hitachi (this conference call only)

8. Chair draws attention to IEEE patent policy. All agree with the IEEE patent policy. 

9. When do we want to complete the PAR/5C – July 2007. 

10. Discussion on Section 2.1 of the PAR 

a. Video and related audio, or video and audio? 

b. Ed – there is more than just related audio, there is metadata, closed caption. Re-packaging is also possible. The video transport stream has precise meaning. 

c. Ganesh MAC extensions for video and audio streams. Moving to Section 5.2. 

d. Sanjiv – Extensions to the 802.11 MAC to provide enhanced QoS for video and audio streams. Improved power save is also in scope. 

e. Rajneesh – “efficiency” is vague. Does the efficiency include power save? 

f. John Simons – related audio streams. 

g. Ganesh – there may be other re-packatizings that may be more efficient, regarding Ed’s comment. Efficiency is vague. Powers-save could be specific to video, could be security. 

h. Rajneesh – If not specified, it may not be in scope. 

i. John S. – video includes QoS, but not power-save. 

j. Ganesh - it looks like we have 2 opinions. For/against power-save. Let’s leave and we’ll come back. Let’s move to Section Section 5.4. Purpose of Standard. Ganesh reads Section 5.4 from PAR.

1) deployment scenarios described above

2) multiple HD streams

k. Rajneesh – we have to revise this bullet item. This is very specific. 

l. John S. is proposing to remove HD with compressed less than 100 Mb/s. 

m. Rajneesh – remove “uncompressed” just say less than 100 Mb/s. 

n. Todor – this makes sense 



3) Synchronous playout of audio/video 

o. Ganesh – A problem with the word “equivalent”. Are we going to invent new synchronization mechanism?

p. Rajneesh – we have to leave the possibility for synchronization over the air. 

q. Ganesh – There is a chance for incompatible. 

r. Rajneesh – We’ll be compatible. Just over the air it might be different. Leave out 802.1as. 

s. Ganesh – The 802.1av group might object. We’ll need their approval. 

t. Rajneesh – I was not aware of this arrangement. 

u. Alex – There may be timing requirements that 802.11 may not be able to achieve. 

v. Ganesh – This synchronization is already in 802.11. 

w. Rajneesh – We are an 802.11 group. Why reference other groups. 

x. John S. – We have to show a commitment to work with them. 

y. Rajneesh – I will think about this. 

z. Ganesh – We’ll leave “compatibility” for now. There may be other 802.11 mechanisms; we’ll develop mappings to 802.11. 

aa. Rajneesh – Collapse these into one sentence. 

ab. Ganesh – support for mapping 802.1Qat 

ac. Todor – Just support for 802.1Qat

ad. Ganesh – How about interworking? OK? 

ae. Rajneesh – A couple of comments. We may want to specify unicast and multicast. 

af. Ed – I would love to see a good multicast mechanism, but if can’t come up with one, then we are in violation of the PAR. 

ag. Rajneesh – I strongly suggest putting multicast. We may undershoot the PAR. Last bullet “power-save”. It is possible to come up with a new power-save mechanism for audio and video. 

ah. John S. I agree with a comment on power save in Section 5.4, if we do not include one in Section 5.2 I suggest “Mechanisms to improve overall efficiency, including power-save”. 

ai. Alex – There are other efficiency issues, like frequency band. 

aj. Todor – power save is a separate issue. 

ak. Ganesh – We need to have more discussion about power-save over e-mail. It will be “MAC extensions”

al. Rajneesh – Why restrict only to MAC extensions. 

am. Ganesh – Continue over e-mail discussing MAC or MAC/PHY. 

The call was disconnected by Intel’s teleconference system by about 9 am PDT.

Teleconference June 12, 2007

Participants:

21. Todor Cooklev (Hitachi)

22. Ganesh Vekatesan (Intel)

23. Alex Ashley (NDS) 

24. Sanjiv (Qualcomm) 

25. Rajneesh Kumar (Cisco Systems) 

26. Harkirat Singh (Samsung Electronics) 

27. David Bagby (Calypso Ventures, Inc.) 

28. Mike Mifschitz (Metalink)  

11. Chair – Ganesh Venkatesan, Intel

12. Secretary – Todor Cooklev, Hitachi (this conference call only)

13. Chair draws attention to IEEE patent policy, letters of assurance, etc. All agree with the IEEE patent policy. 

14. The agenda for the call was e-mailed in advance by the Chair. The first time on the agenda was the strategy for the PAR/5C going forward. 

15. Ganesh – We had a lot of discussion at the previous conf. call; some helpful, some not. Let’s not repeat that discussion; on some of the issues we can have a vote in July in San Francisco. I had offline discussion with David Bagby. Based on this discussion, we can go to the 5C part and this would give us ideas for Sections 5.2 and 5.4. Let’s try this. 

a. The Chairman reads the 5C draft. The first criteria is broad market potential. 

b. Rajneesh – “This amendment will enable efficient video and audio delivery over 802.11 in various deployment scenarios such as consumer electronics, enterprise, and videoconferencing.”

c. Mike: What do we mean by “efficient”? Why do we need “audio”? 

d. Ganesh: This was discussed. For some people video includes audio, for some video is just video. 

e. Mike: Let’s use the word “multimedia”. 

f. Ganesh: The word “multimedia” was discussed, but the name of he SG is VTS. 

g. Mike: How about “video transport”

h. Ganesh: The word “video transport” has precise meaning. It may be confusing to use it. We may allow some re-packetizing. 

i. Rajneesh: Let’s not focus on one particular video format. 

j. Mike: “ Then “video and related audio”?

k. Ganesh: There are several options. We can decide later. Let’s now debate “efficient”. It is vague, but there is the same problem with “reliable”. 

l. Mike: We need to talk about the quality of the user experience. We could deliver high quality with WiFi. 

m. Ganesh: How do we state this? 

n. Rajneesh: I agree that the user experience is #1. 

o. Ganesh: The first goal is user experience. If the user experience is not improved, we have not done anything. The second goal is efficiency. 

p. Alex: There is a problem, however. We may provide very high quality, but be incredibly inefficient, say by occupying four channels. 

q. Ganesh: Good comment. We need both “efficiency” and “quality”. 

r. Todor: Can we use “improved”? 

s. Rajneesh: We could be a little fuzzy. How about “efficient and reliable”? 

t. David Bagby. The purpose of the PAR and 5C is to state what is it that you will accomplish. You have to say how much better and how you are going to measure the improvement to know that you are done.  

u. Ganesh: So you mean we have to be precise? 

v. David B.: There is a balance. What does “efficiency” mean? I would like to see projects crisply defined. You have to state what is available today that you will improve. Otherwise you can fall in the TGv trap. 

w. Rajneesh. I agree that we should be more specific. Multicast and power save could be included. 

x. David B.: What quality problems are we talking about? Let’s quantify this. Be more precise. 

y. Todor: It is a nice goal to be more precise, but how do you accomplish this? How can you determine how much better the proposed amendment is? 

z. David B.: Yes, but it may sound that the group is saying “We do not know what we want to do, but we would like to get a project approved, so that we figure out what the problem is. This is the problem with a very broad scope. There may be a functional requirements document, which gets ignored later. The narrow scope may constrain you, but I would rather accept this than the broad scope. What are the problems that 802.11 has with respect to video? 

aa. Ganesh: We have done some of this. Alex did a presentation at the May meeting. 

ab. David B.: The problem is that we need a little vocabularly definition. What is video? What are the problems with 802.11? Are you going to investigate the problems with 802.11abg, or improvements with amendments after 802.11abg? 

ac. Ganesh: We’ll include 802.11n. 

ad. David B.: You may use proprietary implementations with 802.11n, but not 802.11n. Also, people do not have enough experience with 802.11n. 

ae. Ganesh: Is there someone with 802.11n data? 

af. Mike: I have results with 802.11n, and could present it at the next meeting. 

ag. Ganesh: Let’s do it next week. If we wait until the July face-to-face we won’t make much progress. Will someone else make a presentation? 

ah. David B.: We can go narrow or we can go broad. It is important to say “This is why I think it is a problem and I want to improve this”. By how much? The group can develop a PHY that is very efficient for video. 

ai. Todor: We are a MAC-level group. 

aj. David B.: Large changes to the MAC will get you resistance. This is why a small scope is better. 

ak. Ganesh: Next week we’ll continue with two presentations. We have not discussed anough about video over 802.11abg. I will send out a new PAR/5C document. We are done with the call. 

The call was adjourned by 9 AM PDT. 

Teleconference June 19, 2007

Participants:

1. Ed Reuss (Plantronics) –

2. Dave Bagby, Calypso Ventures -

3. Vinko Erceg, Broadcom - 

4. Todor Cooklev (Hitachi) -

5. Ganesh Vekatesan (Intel) –

6. Harkirat Singh (Samsung) -

7. Alex Ashley (NDS) -

8. Sanjiv (Qualcomm) –

9. Watanabe – Docomo Labs - 

Chair has uploaded document 1972r1 updated PAR and 5C and requested review.

The main agenda item was presentations from Mike, Metalink and Ganesh, Intel. Neither presentation was available.
1. Chair – Ganesh Venkatesan, Intel

2. Secretary – Sanjiv Nanda (this conference call only)

3. Chair draws attention to IEEE patent policy. Links to policies and procedure provided by chair in email. All agree with the IEEE patent policy. 

4. Ganesh discusses Intel Lab data.

a. Home: 1 AP, 3 STAs all 11n Draft 2.0

b. One STA is 2 walls away

c. One STA 2 walls and 1 floor away

d. One STA 5 walls away

e. SDTV and HDTV plus additional data

f. First STA has good video up to two streams. When you add third stream there are problems and artifacts, but have not isolated the problem to WiFi, or other e.g., server issues. Baseline test to be done.

g. Other STA can only do 1 HDTV stream without artifacts.

h. No other 802.11 interference.

5. Ed Reuss – Is it just using UDP
6. Ganesh – 720p, MPEG 2. 

7. Dave Bagby – Unclear if the problem is with TGn

8. Ganesh – Clearly for the two STAs longer range away, the problem is with 11n since the server can do two streams for the close by STA.

9. Dave – Any information on wall loss?
10. Ganesh – No, don’t have this information.

11. Ed – Visual inspection or some metric?
12. Ganesh – Both

13. Ganesh – It is 11n D2.0, also no CE profile.

14. Dave – Not enough information to draw any conclusions that there is a real problem with 11n.
15. Ganesh – What data would convince you that there is a problem?

16. Dave – What causes the artifacts? We don’t know that, so we can’t come up with solutions.

17. Ed – Transport stream analyzer will identify transport stream header errors versus video bit errors. Would be good to include this.

18. Ganesh – Will try to get this information.

19. Ed – Some bits are more important than others, would like to quantify this.

20. Vinko – Record received power level and the data rate to see how the 11n is working and the signal strength. Isolate the propagation condition from other issues.

21. Ed – Wood frame structure or steel reinforced concrete?

22. Ganesh – Five criteria drafted and included in the latest document. Please review the document and provide comments. Only one more teleconference before the July meeting. 

a. Next meeting chair will request Mike to provide presentation and Ganesh will also provide updated information.

b. Postpone work on PAR and 5C to face to face meetings in San Francisco.

23. Teleconference adjourns early at 8:26 AM PT.

Teleconference June 26, 2007

Participants:

1. Ed Reuss (Plantronics) –

2. Vinko Erceg, Broadcom – 

3. Todor Cooklev (Hitachi) –
4. Ganesh Vekatesan (Intel) –

5. Harkirat Singh (Samsung) –
6. Mark Emelmann, TU-Berlin

7. Nick (AMCC) 

8. Sanjiv (Qualcomm) –

9. Mike Lifschitz (Metalink)

The main agenda item was the presentation from Mike (Metalink), document 2035. The presentation was available in advance. .

1. Chair – Ganesh Venkatesan, Intel

2. Secretary – Todor Cooklev (this conference call only)

3. Chair draws attention to IEEE patent policy. Links to policies and procedure provided by chair in email. All agree with the IEEE patent policy. 

4. Chair gives floor to Mike for presentation. 

5. Mike:

A. It is not all discouraging. There is some good news. 

B. Slide 2: The purpose is to assist the VTS SG. Do we need to do something? The same presentation was made to the WFA. The goal is to try to find an appropriate solution for video over 802.11. 
C. There is a strong perception that 802.11 is not the media for video. We must overcome this. 

D. Slide 3. The presentation desctibes tests that were done in Israel in a typical two-story Israeli house. No other overlapping BSS. Typical locations for the AP and the stations. The devices used are off-the-shelf and available now. Every device pair is from the same vendor. All devices, except 1, use 40 MHz in the 2.4 GHz band. The star on the figure is the location of the AP. The blue dot is the location of the station. 

E. Ed: Any security settings? Mike: Security is off. 

F. Slide 4: Chariot tests, (UDP/MPEG2) to measure throughput and PER. 470 byte packets containing 7 MPEG2 streams together with UDP encapsulation. 

G. Todor: is it a multicast transmission? Mike: Unicast to every station. One station was put in every location noted in the figure. 

H. Harkirat: Does the data rate increase by 5 Mb/s to the new STA or old STA? 

I. Mike: There is no other STA. The same station is used in position 1, then in position 2, etc. 

J. Ganesh: You did not try to send to multiple STA. 

K. Mike: I did, but I am not presenting it. 

L. Mike: Each pair of devices from a different vendor. The 5 GHz test was for operation over 40 MHz, in the 2.4 GHz band one pair of devices can only support 20 MHz, the other three pairs – 40 MHz. Devices 1-3 are labelled differently for the two figures. 
M. Slide 5 Conclusions. The WFA certification does not guarantee good video quality. The reason for these results could be that some devices may not be targeting video transmission. The results cannot be interpreted that one device is necessarily better then another. 

N. Todor: What is the output power? What is the PHY rate? 

O. Mike: Every device is 802.11n, capable of communicating at 100 Mb/s. 

P. Ganesh: Antennas? Is it 2x2? 

Q. Mike: At least 2x2. 

R. Todor: Is there a reason the rate would not be 300 Mb/s? 
S. Mike: The number of retries, the targeted PER, there are multiple things that prevent a device to achieve a certain data rate. Choice for different constellation or different PER, etc. 

T. Ed Reuss: Users are reluctant to change settings. One use will set one settings, a different user – different settings. 

U. Mike: It is not that discouraging. The challenge is to produce devices targeted to this market niche. In the scope we could specify a profile to narrow down one of the requirements. 

V. Ed Reuss: We have more work. 802.11n can indeed support video. Do we want to do MAC modifications or we want to specify a profile. 
W. Ganesh: You are focused on only one stream. 

X. Mike: Yes, focused on error-free. 

Y. Ganesh: Some results do not scale well when you include more streams. We can have 3 streams. 

Z. Todor: Out of the box the default output power is different. 

AA. Mark: Would you increase the throughput by 5 Mb/s if the PER is smaller than 10^-3. 

AB. Mike: Devices 3 and 4 could be set differently. They may be using 64 QAM, while device pairs 1 and 2 use 16 QAM. We welcome more ideas. 
AC. Ganesh: We can communicate over the reflector. Is there an interest in a telecom July 10? 

AD. Mark: It must be pre-announced 30 days. 

AE. Ganesh: It is 10 days. 

The conference call was terminated by the Intel teleconference system exactly at 9 am PDT. 

.

Teleconference July 10, 2007

Participants:

1. Todor Cooklev (Hitachi) –

2. Alex Ashby (NDS)

3. Vinko Erceg, Broadcom – 

4. G. Strutt (Motorola)

5. Nick (AMCC) 

6. Sanjiv (Qualcomm) –

7. Mike Lifschitz (Metalink)

8. David Bagby (Calypso Ventures Inc.) 

Chair has uploaded document 1972r1 updated PAR and 5C and requested review.

The main agenda item was the PAR and 5C. 

1. Chair – Todor Cooklev (Hitachi), this conference call only. Ganesh Venkatesan (Intel) is unable to join the conference call. 
2. Secretary – Todor Cooklev (this conference call only) 

3. Chair draws attention to IEEE patent policy. All agree with the IEEE patent policy. 

4. Alex: In Section 5.5 the comment regarding multicast/broadcast is not correct. 
5. Todor: The suggested change is made. 

6. Alex: The PAR and 5C document has many changes. I make a suggestion to accept the changes as made and continue from there. 

7. Mike: Why are 802.1AVB and 802.1as important? 

8. Alex: In the process of getting the VTS Sg approved, we agreed to work together with the 802.1AV group. 

9. The Chair asks for additional comments/questions in advance of next week’s meeting in San Francisco. 
Since no additional comments and questions were made, the conference call was adjourned around 8:30 PDT. 
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