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Abstract

This document contains the minutes from MU-MIMO ad hoc held at the July 2010 802.11 plenary.

MU-MIMO ad hoc minutes

Monday PM2, July 12, 2010, Session start ~4:40pm
PM2 session chaired by Sameer Vermani (Qualcomm).

Minutes taken by Robert Stacey (Intel)

Chair issued Call for Essential Patents

No response to Call for Essential Patents

10/0782r0 “STA MU-MIMO Group Management Signaling Design”, Daewon Lee (LD Electronics)

Sameer Vermani (Qualcomm): Slide 14 – If these frames are broadcast and not acknowledge wont it be quite catastrophic in that the STA will miss frames.
Daewon: There are some issues here and probably needs further study.

Sameeer: The issue is that there is no ack for broadcast frames.

Strawpoll:

Do you support adopting Group ID management MAC signaling field as described in Slide 10 of 11-10-0782r0 and editing the spec framework document, 11-09-0992, accordingly? 

· Note this does not preclude the possibility of supporting additional Group ID management MAC signaling fields later in the specification.)
Y/N/A:  
4-6 bits for Group ID. Why? Daewon: Depends on how we define Group ID.

Suggestion to defer strawpoll until there has been more discussion

Osama: How frequently are the messages sent? Daewon: As the STAs associate it could be signaled. If the AP was managing a large number of STAs it should be possible to run the entire system without changing this quickly. Should be very infrequent.

Brian: When sent in multicast this would be unreliable. If sent unicast there would be no need for AID since it is implicit in the address. Daewon: Keep unified format for broadcast and unicast.

Daewon: Will defer strawpoll.

Strawpoll not taken

10/0783r0 “MU-MIMO support for BSS load balancing”, Daewon Lee (LG Electronics)
Questions?
Solomon: Slide 3 – When you say 50% load – per BSS or per channel? Daewon: Refers to the current report: only takes into account time. Solomon: there may be more than 1 AP in the channel, so you don’t have enough information to decide on channel utilization. Daewon: doesn’t matter if metric is for single AP or multiple APs. The general view is the current load element is not sufficient for MU.

Solomon: How do you know the MIMO capacity will actually help you? It may happen that the overhead of MU-MIMO may be very high if different STAs use different size packets. Daewon: the AP should schedule STAs with same size packets. Solomon: for example if the STA you are adding is only using small packets it will decrease efficiency.

Daewon: we are just saying that the current element is not sufficient. Solomon: What I am saying is that you may need to look at more dimensions.

Brian: As defined BSS load is not per AP, but per channel. Second point: the reality may be more complicated. Daewon: We may not be able to define a single metric for all situations.

Brian: To some extent the existing mechanisms already take into account MU-MIMO since it measures medium time.

Peter: Slide 9 – In this example you are focusing on spatial interference. Could be different QoS requirements between the STAs.
Daewon: This is a general concept and not even sure its feasible.

10/0787r0, “11ac AP Multi-User support with Frequency Domain Multiplexing”, Chao-Chun Wang, James Yee (MediaTek)
Questions:
STA-to-STA OFDMA/FDM. STAs have to be synchronized. How are they synchronized? Chao-Chun – there is only sychnronization between the set of STAs in the lower part.

Brian Hart: Slide 8 – the second group look as though they are on separate channels? Chao-Chun – just in diagram for simplicity.

Eldad Perahia: The premise is that there will be a lot of 20 MHz devices. Chao-Chun: There may be more 40 MHz devices. With 20 MHz there may be a software upgrade to 11ac.
Eldad: Say the group decides that the wider BW is mandatory, wouldn’t that diminish the benefit? Chao-Chun: Even for legacy device you should detect beacons. Eldad: I don’t think that has anything to do with this. Chao-Chun: Worse case is there is no way for legacy to recognize and 11ac AP.

Chao-Chun: This is only the framework. We don’t think we have to wait until mandatory BW is decided.

Eldad: I would have to vote no on strawpoll to prevent it coming to motion on spec framework.

Strawpoll: Move to add the specification framework document (IEEE 802.11-09/0992r11) a section describing multi-user (MU) Frequency Domain Multiplexing (FDM) support.

Sudheer: When you say FDM are you referening to the first part of diagram on slide 8? Chao-Chun: I just used this as an example. I don’t mean that everything on this slide needs to be accepted.
Y/N/A: 9/47/27

Strawpoll fails

Session ended 6:05 pm
Tuesday AM2, July 12, 2010, Session start ~10:30 am

Session chaired by Robert Stacey (Intel)

Minutes taken by Sameer Vermani (Qualcomm)

10/0819r0, “Stream Partition Index for MU-MIMO transmissions”, Ravi Mahadevappa (Ralink)
Questions
Robert: PHY IDs are not related to the groupID concept which has already passed?
Ravi: STA PHY IDs give us more flexibility

Robert: You came up with 48 cases for 4 users for stream partition?

Ravi: If number of users can be derived from other fields, we need only 4 bits

Brian: STBC for MU-MIMO, why do we need it?

Ravi:  Gives us the flexibility

Brian: Constriant of having only 31 stations seems to be a concern.

Ravi:  An additional OFDM symbol in SIG-A can solve the problem.

Sameer: So, you would need some more information apart from 4 bits to be compatible the groupID approach?

Ravi: Yes, we have another permutation index field

Strawpoll 1:

Do you support allocating 4 bits for Partition index – NSTS in VHT-SIG-A of Multi-user frames and editing the spec. framework document 802.11-09/992 accordingly?
· Yes :1
· No:15
· Abs:22
SP fails
10/0765r2, “ACK protection Schemes for the 802.11ac MU-MIMO Downlink”, Haiguang Wang, Jaya Shankar, Zhongding Lei
10/0839r0, “DL MU-MIMO performance with QoS traffic and OBSS”, Santosh Abraham (Qualcomm)
Questions
Solomon: Where is throughput on slide 8?
Santosh pointed out in the slides.
10/0804r0, “Improving CSI Estimation accuracy for MU-MIMO”, Nir Shapira (Celeno)
Questions
Robert: The lack of smoothing bit, is that a problem in an NDP?
Nir: The STA cannot do smoothing, if there is no smoothing bit as NDP maybe BF.
Robert: We can make NDP always non-BF?

Nir: Still think it would be good to add sounding bit.

LGE: How will you apply the P matrix?

Nir: Details TBD.

Strawpoll 

Do you support using 2 HT_LTFs (or more) in NDP preamble, number of HT-LTFs to be indicated in a TBD manner?
· Yes: 2
· No: 0
· Abs:33
SP passes
10/0803r0, “Channel dimension reduction in MU operation”, Nir Shapira (Celeno)

Questions

What is the difference between antenna selection and your approach?
Nir: The AP will try to design, a precoding matrix from part of antennas but user can use all Rx antennas
Robert: So you don’t swtich off antennas?
Nir: Yes, all antennas are active

Joonsuk: Does it apply to unresolvable only?

Nir: Applies to both resolvable and unresolvable.
Brian: A good proportion of the benefit in your proposal comes from clients who do not have resolvable LTFs, how about making resolvable mandatory?

Nir: Even for case of resolvable, this technique gives CSI overhead reduction. This added information is useful for receiving STAs

10/0807r0, “PHY Abstraction for MU-MIMO”, Riichi Kudo (NTT)
Questions

Michelle: Are you proposing a specific PHY abstraction? Or you mean everyone is free to use their flavour of the PHY abstraction?
Riichi: Needs further discussion if we want to converge on one.

Robert: Is this intended for a motion in task group?

Riichi: Yes

Strawpoll: Do you agree to add the following sentences in section 3 of FREM document to allow TGac proposal to use PHY abstraction?  


   “Each TGac proposal may use a PHY abstraction method.  If a PHY abstraction method is used, the method must be described and disclosed.” 

Yes/ No / Abstain - 15/0/15
Recessed early at 12:15 pm
Thursdat AM2, July 15, 2010, Session start 10:30 am

Session chaired by Brian Hart (Ciscol)

Minutes taken by Robert Stacey (Intel)

Chair read Call for Essential Patents
No response to call for patents

10/784r1 MU-MIMO support for Heterogeneous Devices (Byeongwoo Kang)

Youhan: Regarding the different BW to different users. Have you considered how phase tracking might work since different users would have different pilots.
Byeongwoo: We are studying this point.

Youhan: Regarding BCC and LDPC. From transmitter point of view complexity is high since some streams go through interleaver and some don’t.

Byeongwoo: We can signal different coding types

Youhan: Point is that the hardware complexity is high.
Robert: Given that 11ac STAs are 20, 40 and 80 MHz capable is it still useful to send different BW to different users?

Byeongwoo: Still think this is useful for 160/80 MHz

Brian: Traditionally all packets are self defining. Not having his makes it difficult to use sniffers, etc.

Byeongwoo: We are going to the future not the past.

10/806r1 CSI Feedback Scheme using DCT for Explicit Beamforming (Koichi Ishihara)
Slide 8 – In the feedback overhead. Its roughly the same but you show a 34.8% reduction? Different number of bits per sample.
Peiman: Is this scheme used in other standards? In TGad feedback is time domain.
MU-MIMO ad-hoc adjourned
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