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Executive Summary (also see Chairs’ meeting doc 11-05-0315r5 and closing report doc. 11-05-0470r0):
1. TGn Sync responded to all Reasons & Cures (6 hours).
2. There were a total of 20 input documents including the chair’s running agenda document.

3. There were 2 output documents, the closing report and these minutes.
4. Approximately 6 hours were devoted to Q&A from the floor.
5. Roll Call Confirmation Vote #2 was held and failed (96 for, 98 against) to achieve the required 75% threshold. [Roll Call vote spread sheet is appended to these minutes.]

6. The Time Line was not updated due to the uncertainty resulting from the failed Confirmation Vote #2.
7. The election of a Technical Editor was deterred until such time as a confirmation vote is successful and a baseline document therefore identified.

8. Motion was passed to hold TGn biweekly teleconference calls, starting June 6, to develop a Coexistence Assurance (CA) document. Note that TGn will likely be the first TG to develop a CA document. [Logistics TBD]

9. Motion was passed to form a subcommittee to update the Functional Requirements to recognize the importance and uniqueness of single stream devices (e.g., handhelds). Tim Wakeley and Marc de Courville volunteered to co-chair the subcommittee. Biweekly teleconference calls will be held starting June 1. [Logistics TBD]

10. Plans for July are dependent on the activities between this meeting and the July Plenary as a consequence of the failed Confirmation Vote #2. Roughly speaking, if there is no merger the agenda will revert to the January 2005 agenda where three proposals were considered – TGn Sync, TGn WWiSE and TGn MitMot (Motorola); and an Elimination Vote will be held. 

Note: 1) Relative to presentations, these minutes are intended to offer a brief summary (including document number) of each of the presentations to facilitate review and recall without having to read each of the presentations. Most of the ‘presentation related’ minutes are built directly from selected slides and therefore are not subjective. An effort was made to note obscure acronyms.

Note: 2) Relative to Q&A, Q&A was particularly hard to capture and is subjective.  Please contact the secretary regarding errors and omissions.
******************************************************************************
Detailed cumulative minutes follow:

Monday, March 14, 2005; 10:00 AM – 9:30 PM [~ 161 attendees];

1. Meeting was called to order by Task Group chairperson at 10:39 AM
2. Chairs’ Meeting Doc 11-05-0315r0
3. Chair read IEEE-SA Standards Board Bylaws on Patent Policy and additional Pat Com Guidance
4. Chair reviewed topics NOT to be discussed during the meeting – licensing, pricing, litigation, market share
5. Attendance reminder – for this meeting attendance will be manual and on an honour system
6. Reflector/Server – very limited BW going out; interim FTP access for incoming docs is being worked on; stay tuned
7. New participants in .11n  ~= 7
8. Chair gave a status update from March meeting in Atlanta and interim period; slide 14; 11-05-0315r1
8.1. In particular results of the March down selection ( and first confirmation vote (For 182 [56.5%], Against 140 [53.5%]) and tentative plans for this meeting as presented at the March meeting were summarized
8.2. Reasons & Cures were voluntary
8.3. Sync to provide responses by May 6 
8.4. Note, since the Sync doc were posted late; no email Qs have been received

8.5. May – responses to cures & reasons; proposal update; confirmation vote #2; election of a technical editor

8.6. May old business – Sheung Li’s email that inadvertently became a press item; Sheung issued a verbal statement indicating it was inadvertently done by a Company colleague and steps have been taken to insure it does not happen again.
9. Motion by Jim Petronovich to approve Jan minutes, 11-05-0162r1, was seconded by TK Tan passed without objection
10. Chair reviewed agenda for this meeting (18 hours total):
10.1. Opening, Proposal update presentations and reasons and cures Monday (6 hours)
10.2. Q&A Responses Tuesday and Wednesday (4+4 hours)
10.3. Noted - .19 joint ad hoc during .19 meeting Wednesday morning at 8-10 slot
10.4. 1:30-3:30 PM Thursday Confirmation vote (2 hours)
10.5. Plans for July and Technical Editor vote during 4:00-6:00 PM session on Thursday (2 hours)
11. Motion to approve agenda by Tom Siep and seconded by Jim Petronovich was approved without objection
12. Discussion:
12.1. When will results of confirmation votes be posted? Chairs answer – paper ballot took ~2.5 hours at the March meeting however, if we use a spread sheet but no paper ballot would make the results available MUCH quicker
13. Chair called for Additional Presentations from the floor so time could be scheduled:
13.1. 11-05-0410 MCS Detail Reasons&Cures
13.2. 11-05-414 Calibration Detail Reasons&Cures
13.3. 11-05-0399 Handset Requirements (Nico) 30 minutes
13.4. 11-05-???? Support for Single Antenna devices (Shellhammer)
13.5. 11-05-0415 Security Aspects of MAC Aggregation (20 min)
14. Motion to Suspend the rules to allow document 05-380 (not yet posted due to major networking problems at this session) to be presented by Jon Rosdahl was withdrawn as the presentation was made available to the server via ‘sneaker net’!
15. TGn Sync Proposal Update Introduction, doc 11-05-0380r0, by Jon Rosdahl
15.1. Changes since Atlanta in response to the 381 comments received
15.1.1. Preamble

15.1.2. Number of MCS modes

15.1.3. Made Calibration optional

15.1.4. Basic & Advanced Modes merged into one TxBF Mode

15.1.5. Enhanced support for power-saving in handsets – MMP

15.1.6. Simplification of reverse direction method

15.1.7. Substantially cleaned-up and simplified the technical spec MAC sections

15.2. Joint Proposal Efforts

15.2.1. Sync has offered to merge with WWiSE including starting with a blank sheet

15.2.2. Offer has not been acted upon by WWiSE
15.3. Respond to Reasons & Cures
15.4. Update Proposal

16. Chair recessed for 3 minutes to deal with putting docs on the server
17. TGn Sync presentations to address each specific R&C area follow:

18. Aon Mujtaba, 11-05-0388r1; Response to PHY Reasons&Cures
18.1. PHY received more than 250 comments

18.2. Categories – 
18.2.1. .11j

18.2.2. TX BF

18.2.3. Preamble

18.2.4. Modulation Coding Set

18.2.5. LDPC

18.2.6. STBC

18.2.7. Support for Nx1

18.3. 20 MHz to 10 MHz – just like .11j did

18.4. Response to TxBF

18.4.1. Now optional at BOTH the TX and RX
18.4.2. Power Discontinuity – ref 17.3.12 in standard and WFA test existence say legacy complying stations will not be affected
18.4.3. Smoothing – not needed when receiving a BF packet; One of the major benefits of TxBF is that it achieves near-optimal (ML) performance with a simple demapper (e.g. MMSE) and a simple channel estimator (e.g. per-tone); i.e., Rx does not need changing provided it meets these minimal characteristics
18.4.4. Reciprocity with CoChannel Interference (CCI) – orchestrate with rate control algorithm

18.4.5. Can only calibrate antennas that are used for TX and RX

18.4.6. Reciprocity with Asymmetric clients – not really and issue

18.4.7. Basic vs. Advanced BF – distinction has been removed; now only TXBF
18.4.8. Explicit Feedback of Channel State Info (CSI) – The calibration protocol can be extended for explicit feedback of CSI
18.4.9. Frequency of Calibration – simulations show BF degrades gracefully as calibration accuracy degrades

18.4.10. Power Loading in TxBF – no measurable benefit in 2x2 system; not worth the effort

18.5. Response to Preamble R&Cs
18.5.1. Length too long – it has been shortened

18.5.2. CDD on the Legacy Compatibility Portion of Preamble – more testing is being done; stay tuned
18.5.3.  1.6 us GI for HT-LTF – Fine timing is performed on the legacy portion of the preamble. Hence an 800 ns GI for HT-LTF is sufficient since accurate timing is already achieved. We are trying to avoid lengthening the preamble
18.5.4. Is inverted pilot hurting Q-BPSK detection? We don’t believe so; the two auto-detection mechanisms are orthogonal
18.5.5. Why is there a 20/40 bit in HT-SIG? A 20 MHz receiver cannot auto detect between 20 and 40 MHz signals

18.5.6. Why allow transmission of legacy portion of the Preamble on a single antenna? Because that is how legacy devices operate
19. Chair recessed for lunch at 12:29 PM 

20. Chair called TGn to order for the afternoon meeting at 1:31PM

21. Aon continued with the PHY responses

21.1.1. What about Power Limitations when transmitting legacy portion of the Preamble on a single antenna? – Psat is implementation specific

21.1.2. 4us Timing boundary – preamble has been changed

21.1.3. Adopt a Green Field preamble – needs further discussion

21.1.4. Why not just use MAC-layer Protection – MAC protection alone may not be adequate, consider overlapping BSS for example
21.1.5. 256 QAM practicality? Provides better performance than 64-QAM given channel with spread of Eigen vectors

21.1.6. TX EVM Req’ts for 256 QAM are too tight - Because beamforming allows us to operate at lower SNRs, EVMs will be affected less (i.e., a lower percentage of total noise + interference than in SISO cases).
21.1.7. 2 vs 4 Pilots – 2 pilots are less robust and degradation for a single stream is 2-3 dB
21.1.8. Reduce Modes

21.1.8.1. Why duplicate 6 MHz mode? – allows 40 MHz devices to have same range as 20 MHz devices

21.1.9. LDPC

21.1.9.1. Complexity, Performance and Concatenation Rules – Sync LDPC codes are less complex than WWiSE LDPC codes; concatenation rules have been improved
22. John Ketchum; doc. 11-05-0410r0 on the server; Detailed Response to Reasons and Cure Comments on MCS Set
22.1. Summary of MCS related R&Cs

22.1.1. MCS set is too large

22.1.2. Too many duplicate rates.  Get rid of duplicate rates

22.1.3. Large number of rates/duplicate rates make MCS selection too difficult

22.1.4. No PER results for many of the MCSs

22.1.5. Excessive number of modes causes problems with verification and interoperability testing

22.1.6. 256 QAM is not realistic or practical because:
22.1.6.1. Requires substantially better impairment performance

22.1.6.2. Requires substantially better stream separation (orthogonality)

22.1.6.3. Show PER curves to justify its inclusion

22.1.6.4. Just get rid of it

22.1.7. Remove modes with one spatial stream in 20 MHz

22.1.7.1. Use legacy modes instead
22.2. Specific Q’s and TGn Sync responses:
22.2.1. Too many modes? Of 33 basic modes only 16 are mandatory

22.2.2. Too many Duplicate modes? Agree and are actively working to reduce the duplication

22.2.3. Rate selection algorithms too complicated? Actually ours are simple
22.2.4. Duplicate Basic rates? Depends on antenna configuration
22.2.5. Excessive modes cause problems with verification and interoperability testing? Only 16 mandatory modes

22.2.6. 256 QAM is not practical? Really think they are valuable; recall, all 256 QAM modes are optional

22.2.7. Effect of Output Backoff (OBO) on 256-QAM? Simulation results were shown

22.2.8. Is it worthwhile eliminating MCS sets based on a limited set of channel models and spatial streams simulations given that all the modes find some combinations where they prove optimal? Sync says that since there are only 16 mandatory modes let’s not throw any away and keep the optional modes
22.3. Conclusions:
22.3.1. Issues related to the size and practicality of the MCS sets proposed by TGn Sync have been addressed
22.3.2. A full set of PER curves for channel model B and all 126 MCSs in 2x2, 4x2 and 4x4 channels (where applicable) have been presented
22.3.3. TGn Sync is proposing a simple, stripped-down set of 16 mandatory MCSs that provide high performance basic spatial multiplexing functionality
22.3.4. Additional optional MCSs provide substantially increased performance and throughput 
23. John Ketchum; doc. 11-05-0414r0; on the server; Responses to Calibration Reasons and Cures
23.1. Make it Optional? – OK but, uncalibrated clients will not be able to effectively do transmit beamforming
23.1.1. Frequency of Calibration? Our experience shows calibration is actually very stable and therefore frequency will not be a big issue 

23.1.2. Will not work with independent AGC per Rx chain? Agree, that is not a good idea.

23.1.3. #TX should = #Rx? True

23.1.4. Calibration errors and resulting failure of reciprocity will remove any advantage of beamforming? Errors are easily fixed and worth the effort 
23.1.5. What about direct conversion RX? Rx type is orthogonal to this discussion
23.1.6. Reciprocity won’t hold with CCI? CCI has no effect.

23.1.7. Calibration will be an interoperability issue? There is no additional burden

23.1.8. Calibration adds too much complexity? Not really, all the adjustments have to be done anyway for a optimal Rx
23.1.9. John showed MATLAB simulation results for calibration

23.1.10. Conclusions:
23.1.10.1. We have addressed issues raised in the “reasons and cures” comments relating to calibration
23.1.10.2. Calibration is optional functionality that supports an optional mode of operation
23.1.10.3. Calibration is unnecessary for single Rx-only devices to reliably receive PPDUs transmitted using beamforming
23.1.10.4. Requirements for receive-only beamforming at client:

23.1.10.4.1. AP is calibrated  

23.1.10.4.1.1. Requires that there is a client in the network that can participate in calibration OR

23.1.10.4.1.2. Requires that AP can self-calibrate

23.1.10.4.2. Client can send channel-sounding packet

23.1.10.4.2.1. Requires client long training dimensionality == Ntx

23.1.10.5. Simulation results show that beamforming performance is not significantly degraded by errors in computation of calibration correction vectors.

23.1.10.6. Details of calibration methodologies have been provided

24. Alek Purkovic; doc 11-05-0431r0; Response to LDPC ‘Reason & Cures’
24.1. Response to 6 comments
24.2. Really both WWiSE and Sync proposals are similar

24.3. Complexity comparison? Implementation dependent

24.4. Performance? Presented results that show WWiSE and Sync are similar

24.5. Concatenation Rules? Sync has redesigned the concatenation rules
24.6. Chair recessed at 3:29 PM for coffee

24.7. Chair  reconvened at 4:01 PM
25. Adrian Stephens; doc 11-05-0413r1; Response to MAC Reasons & Cures

25.1. 11-05-391r0 documents the detailed responses to each comment

25.2. Comment Resolution Summary:

25.2.1. Accepted

14

25.2.2. Alternative

1

25.2.3. Partial


18

25.2.4. Possible Accept

1

25.2.5. Possible Alternative
1

25.2.6. Respectfully Disagree
65

25.2.7. Need More Input
14

25.3. Summary of Changes

25.3.1. Improved handset support – power-saving through MRA multi-poll packet

25.3.1.1. Improved protection

25.3.1.2. Improved power-saving for handsets and 3rd-party STA

25.3.2. Reduced mandatory complexity for STA

25.3.2.1. Scheduled responses optional

25.3.2.2. The ability to receive MRA optional

25.3.2.3. The ability to perform calibration optional

25.3.3. Substantial reduction of technical spec (75 ( 46 pages)

25.3.3.1. Removed redundant material, rewritten and simplified

25.3.4. Detail will be presented in detailed presentations listed on the next slide

26.  Peter Loc, Marvell; Response to General Reasons & Cures; doc 11-05-0425r0
26.1. General Categories include:
26.1.1. Complexity of TGn Sync MAC  (13)

26.1.2. Must Follow 802.11e frame format  (4)

26.1.3. Add extension of HT capability elements to support beam forming  (1)

26.1.4. Multicast related  (2)

26.1.5. TSF related  (2)

26.2. Key point – proposal not complex but rather it is complete

26.3. Why not use HCCA? EDCA is bidirectional and a simple extension of .11e and represents the real world
26.4. Too many features? Really only 4 features:

26.4.1. Aggregation

26.4.2. Receiver assisted link adaptation

26.4.3. Bi-directional Data

26.4.4. Multi-Receiver Multi-Poll (previously MRMRA)

26.5. Only added 5 new frames in three areas
26.5.1. IAC(initiator)/RAC(responder) is an extension of RTS/CTS

26.5.2. MMP for Multi-poll. A simplification of MRAD with improved support for power-save

26.5.3. ICB/DCB to manage coexistence
26.6. Issues with Overlapping BSS

26.6.1. Pairwise Spoofing designed to mitigate OBSS

26.7. Performance is below 802.11a for short payload due to long preamble 

26.7.1. Aggregation (A-MSDU and A-MPDU) is designed to provide high throughput at higher PHY data rates
26.8. TSF element is out of scope and unnecessary

26.8.1. CE market is growing, and a precise synchronization at the WLAN layer is required 
27. Adrian Stephens; 11-05-0432r0; Responses on Aggregation

27.1. The Advantages of A-MPDU
27.1.1. Highest Throughput

27.1.2. Robust Structure

27.1.3. Known PPDU length

27.1.4. Simplest MAC-PHY Interface

27.1.5. Simple Implementation
27.2. Both A-PPDU and A-MPDU have roughly the same buffer requirements
27.3. The pros and cons of A-MPDU and A-PPDU

27.3.1. A-MPDU aggregation has lower overhead and provides robust recovery in case of loss.
27.3.1.1.1. Because each delimiter contains its own CRC, the MAC can regain sync from corruption of a delimiter

27.3.1.1.2. Copes with intermitted interference

27.3.1.1.3. Implicit BAR related to A-MPDU is more robust than No Ack to BAR/BA
27.3.2. The A-PPDU structure of DATA-SIGNAL-DATA-SIGNAL has higher overhead than A-MPDU. 

27.3.3. The consecutive DATA fields could be transmitted at different MCS (rate and number of streams), but careful analysis reveals that, typically, a change in number of streams or modulation would require new HT-Training for the new MCS. Hence, in many cases, switching MCS requires the use of the higher overhead PPDU Burst: PPDU-RIFS-PPDU-RIFS-PPDU. The PPDU Burst is very flexible and also works well with beamforming. We feel that the applicability of A-PPDU is too limited.

27.4. Changes made to MAC since last meeting
27.4.1. Introduce a multi-Poll frame – MMP

27.4.1.1. Provides excellent power-save capability for handhelds

27.4.1.2. Replaces MRAD

27.4.2. Make MMP optional

27.4.2.1. Response to MMP is optional. Include MMP in capability negotiation

27.4.2.2. Reception of MRAD was mandatory and a cause of “no” votes

27.4.2.3. Reverse direction was mandatory and a cause of “no” votes

27.4.3. Remove “offset” field from RDG

27.4.3.1. STA TX Offset and Duration are included in MMP

27.4.3.2. Simplification of IAC/RAC
27.4.4. Benefits of the Changes

27.4.4.1. Excellent Power-saving (especially) for VoIP handsets

27.4.4.1.1. Only the AP can transmit an MMP

27.4.4.1.2. Direct benefit in terms of increased talk time, increased stand-by time. This is critical for handset vendors.

27.4.4.2. Reduced complexity for other STAs

27.4.4.2.1. Any STA could generate MRAD to get multiple responses. This capability is being eliminated with MMP.

27.4.4.2.2. Even Response to MMP is being made optional. Previously, support of reverse direction was mandatory.

27.4.4.2.3. May not be implemented by STAs that find APSD power save capability sufficient.

27.4.4.2.4. Ability to respond to MMP is included in capability negotiation
28. Sudheer Grandhi; 11-05-0430; Interdigital; Responses to Frame Format Reasons & Cures
28.1. Summary of Reasons = Too much complexity for marginal gain

28.2. Summary of responses:

28.2.1. We have re-used 802.11e frame formats – as in our use of QoS Data, BA and BAR formats defined in 802.11e
28.2.2. We only add a small change in the 802.11e frame format to offer substantial improvement.  

28.2.3. IAC/RAC frame formats enable functions such as reverse direction flow, closed-loop link adaptation and pairwise-spoofing,   giving significant performance improvement. 

28.2.4. ICB/DCB frames provide an efficient network management when legacy and 20 MHz HT devices coexist with 40 MHz HT devices. 

28.2.5. We have replaced the MRAD with a more effective mechanism – the MRA multi-poll (MMP).  This has permitted some simplification of IAC/RAC.  Further simplification is possible. 
28.2.6. The MMP frame format enables power saving. 

28.2.6.1. STAs not addressed in the MMP may conserve power during the remainder of the MRA. 

28.2.6.2. MMP is optional. STA can save power whether it supports MMP or not.

28.2.7. TGn Sync only modifies the definition of TXOP by permitting receivers to respond to the initiator during the period specified by the initiator
29. Sanjiv Nanda; Qualcomm;  11-05-0421; Responses to Link Adaptation Reasons and Cures

29.1. Summary of Reasons:

29.1.1. Immediate (SIFS) MCS Feedback is complex, adds too much overhead and shows no benefit

29.1.2. MCS Feedback must be optional since HCCA simulations showed no performance benefit

29.2. Summary of Responses:
29.2.1. We have previously shown in document 05/1630r1

29.2.1.1. MCS Feedback provides significant performance advantage over so-called “open loop” schemes that rely on ACK/NAK feedback to adjust MCS.

29.2.1.2. Open loop must back-off on data rate to meet very low latency and PER requirements of media distribution applications.

29.2.2. Closed loop MCS feedback 

29.2.2.1. Is able to maximize throughput under latency and PER constraints. 

29.2.2.2. SIFS feedback is NOT necessary.

29.2.2.3. Can be provided with very low overhead.
29.3. WLAN Channel Variations

29.3.1. 2x2. Channel model B.

29.3.2. Spatial spreading only

29.3.3. SNR = 20 dB

29.3.3.1. Significant channel SNR variations

29.3.3.2. Per stream SNR (averaged across frequency bins) for SS varies between 5dB and 20dB.

29.3.4. Fading cycle is a few tens of ms.

29.3.5. To maintain a target PHY PER of 2%

29.3.5.1. Either, track channel variations with MCS Feedback latency of 10 ms

29.3.5.2. Or, with open loop or long MCS Feedback latency need to back-off from average SNR by 10 dB.
29.4. MCS Feedback Latency and Backoff

29.4.1. Study the tradeoff between MCS Feedback latency and PHY Data Rate back-off to maintain target PER.

29.4.1.1. Link simulations

29.4.1.1.1. Consider fixed back-off values of 1 dB, 2 dB and 3 dB

29.4.1.1.2. Higher back-off is required to achieve target PER but results in loss of data rate.

29.4.1.1.3. Limit the size of the fixed back-off at the PHY, since PHY does not know the delay with which the MCS Feedback will be delivered and used by the MAC.

29.5. Conclusions on MCS Feedback:

29.5.1. We find significant performance advantage of low latency MCS Feedback compared to “open loop”

29.5.2. MCS feedback latency of 10-20 ms is sufficient to adapt to SNR variations in typical WLAN channels. 

29.5.3. Immediate MCS Feedback is not mandated.

29.5.4. Performance results show that immediate MCS feedback (within SIFS) is not necessary. A-PPDU and A-MPDU have similar properties regarding beamforming (from MAC point of view) 

29.6. Response to BF and Calibration R&Cs

29.6.1. A-PPDU and A-MPDU have similar properties regarding beamforming (from MAC point of view) 

29.6.1.1. Cannot change beamforming training during the packet.

29.6.2. PPDU Bursting is effective with beamforming

29.6.2.1. Each PPDU may contain an aggregate (A-MPDU)

29.6.2.2. Each PPDU directed to a single RA may use beamforming

29.6.3. Support for Calibration is optional at the STA

29.6.3.1. We have added a new HT Capability bit “Calibration Supported”

30. Yuichi Morioka; Sony Corp; doc 11-05-0424r0; Responses to Pairwise Spoofing (PS) Reasons & Cures
30.1. Reason & Cure - Prove value of PS or remove it

30.2. Simulation model was described to validate the value of PS

30.3. Simulation Results: compared PS to conventional MAC protection
30.4. Conclusion:

30.4.1. Comments Resolution towards, Pairwise Spoofing

30.4.1.1. Concerns were provided at uncertainty of the effect of Pairwise Spoofing

30.4.2. Pairwise Spoofing is effective in OBSS

30.4.2.1. Pairwise Spoofing is especially effective in OBSS, more than 29% throughput increase (4 cell)

30.4.2.2. The effect increases as the number of BSSs increase

30.4.2.2.1. OBSS will be a serious problem as the technology succeed

30.4.3. Pairwise Spoofing is essential for Interoperability

30.4.3.1. Pairwise Spoofing can provide low overhead interoperability between 20/40MHz, Legacy/HT nodes

30.4.3.2. Because 40MHz operation is an optional feature, interoperability between 20/40MHz nodes needs to be seriously dealt with

30.4.4. Pairwise Spoofing will be a necessary part of the TGn specification   
31. Chair recessed at 5:52 PM until tomorrow morning at 8:00 AM

Tuesday, 5-17-05 8:00 AM – 12:30 PM

1. Chair called the meeting to order at 8:05 AM
2. Jon Rosdahl reviewed the TGn Sync response plans the two final R&Cs presentations

3. John Stacy, 11-05-0405r0; Response to Reverse Direction R&Cs

3.1. We like contention based access

3.1.1. It provides a robust, efficient, simple mechanism for sharing network bandwidth

3.2. TGe TXOP and Block Ack provided significant efficiency gain while retaining the benefits of contention based access

3.3. Aggregation improves efficiency within TXOP (broad agreement)

3.4. RD provides significant additional gain under EDCA by

3.4.1. Piggybacking BA with data

3.4.2. Improving TXOP utilization

3.4.3. Reducing contention

3.5. Network Traffic is Asymmetric

3.5.1. Over short periods the majority of the traffic is in one direction with small amounts in the reverse direction

3.5.2. The majority of traffic is to or from a single node – the AP

3.5.3.  TXOPs are often underutilized in one direction

3.6. Additional Simulations – were opportunistic, no scheduling
3.6.1. TXOP transfers using existing TGe semantics did not give comparable improvement
3.7. Summary:

3.7.1. Complexity

3.7.1.1. Optional in proposal, but still relatively simple to implement

3.7.1.2. Simulations use a simple heuristic that advertises and then grants any remaining TXOP to peer

3.7.1.3. Peer opportunistically uses advertised duration if it has data to send

3.7.2. No benefit from RD under HCCA

3.7.2.1. Largely True – benefit derives primarily from improved TXOP utilization mitigating contention overhead

3.7.3. RD introduces HCCA-like scheduling to EDCA

3.7.3.1. Disagree – simple heuristics provide significant gain

3.7.4. There are simplifications that have been discussed and will be put before the members in a straw poll

4. Tomoko Adachi, Toshiba; doc 11-05-0396r0; Response to ICB(Increase Channel BW)/DCB (Decrease Channel BW) Frames Reasons&Cures

4.1. Major concern – the frames are not robust because they are broadcast/multicast frames

4.2. Need to keep the benefit of 40 MHz even under the hard situation or less meaning to support 40 MHz
4.3. Conclusions:

4.3.1. Some supplementary explanation to rate selection for these frames has been added to the spec. 

4.3.2. There are robust mechanisms with ICB/DCB

4.3.2.1. STAs missing ICB stay in 20 MHz

4.3.2.2. STAs missing DCB switch back to 20 MHz (automatic timeout)

4.3.3. Simulation results with severe acquisition failure show that 20 MHz-Base Managed Mixed Mode does not suffer from service interruption even with the loss of these frames. 

4.3.4. Reviews the benefit of the 20 MHz-Base Managed Mixed Mode which uses ICB/DCB. 

4.3.5. ICB/DCB give flexibility and ease scheduling at AP. 

5. Aon Mujtaba, Agere; 11-05-0418r0; PHY updates to TGn Sync proposal
5.1. Summary of where we are:

5.1.1. Mandatory features (<130 Mbps):

5.1.1.1. Support for 1 and 2 spatial streams in 20MHz

5.1.1.2. Channel coding rates: 1/2, 2/3, 3/4, and 5/6

5.1.1.3. Modulations: BPSK, QPSK, 16QAM, 64QAM

5.1.1.4. Support for Rx assisted Rate Control

5.1.1.5. Guard Interval: 800ns

5.1.2. Optional features (>600 Mbps):

5.1.2.1. 40 MHz channelizations

5.1.2.2. Transmit beamforming (Tx BF) - beamsteering

5.1.2.3. Guard Interval: 400ns

5.1.2.4. Advanced coding (LDPC)

5.1.2.5. Support for 3 and 4 spatial streams

5.2. Changes since Atlanta
5.2.1. Preamble

5.2.1.1. Reduced the length of the mixed mode preamble

5.2.2. Number of MCS modes

5.2.2.1. reduced the number of mandatory modes to 16
5.2.2.1.1. R=1/2, 2/3, 3/4, and 5/6

5.2.2.1.2. BPSK, QPSK, 16-QAM, and 64-QAM

5.2.2.1.3. 1 and 2 spatial streams

5.2.2.1.4. 20MHz channelization

5.2.2.1.5. 800ns GI
5.2.2.2. Half-GI has been made optional (we recommend use of Half-GI when delay spread is small, such as in Channel Model B – a common occurrence in home environments)
5.2.3. Made Calibration optional
5.2.3.1. Transmit Beamforming (TxBF) is fully optional at both the Tx and the Rx

5.2.3.2. Calibration of radios is recommended if reciprocity is used for calculating the channel state information (CSI)

5.2.3.3. The Tx needs CSI to calculate beam-steering matrices
5.2.4. Basic & Advanced BF modes merged into one TxBF mode
5.2.4.1. In this TxBF mode, the transmitter maps the spatial streams to antennas using beam-steering matrices, which are calculated using the CSI

6. Aon Mujtaba, 11-05-0447r0; PHY Questions for TGn from TGn Sync
6.1. The Issue

6.1.1. FR2

6.1.1.1. Proposal supports at least one mode of operation that supports 100Mbps throughput at the top of the MAC SAP in a 20MHz channel. 

6.1.2. If the minimum mandatory configuration is a single antenna in 20 MHz, then the proposal does not meet FR2
6.1.3. The PAR does not preclude single antenna devices

6.2. Support for Single Antenna Clients (e.g., handheld devices)
6.2.1. Single antenna device cannot use STBC encoding

6.2.2. TGn Sync proposes to a) update FRs or b) eliminate FR2 to allow single antenna devices

6.2.3. Straw Poll – should FR2 be removed from the Functional Requirements, so that the proposal can support single antenna devices Y=43, N=10

6.2.4. Straw Poll - Should FR2 be modified, so that the proposal can support single antenna devices?  Y=74, N=1

6.2.5. Straw Poll - Is the following wording change to FR2 acceptable?

6.2.5.1. “Proposal supports at least one mode of operation that supports 100Mbps throughput at the top of the MAC SAP in a 20MHz channel, with an exemption given to single antenna devices.”
6.2.6. Straw Poll - Should the proposal be modified to support single antenna devices? Y=74, N=0
6.3. Explicit Feedback on CSI (no calibration required and no reciprocity assumption)
6.3.1. Straw Poll - Should a new MAC frame be introduced to support explicit CSI ? Y=20, N=38

6.4. STBC beneficial when CSI is not available at the TX and/or multicast transmission is required (note, STBC is not optimal when Ntx >2)
6.4.1. Should STBC (simple Alimouti for Nss=1,2) be added to the proposal Y=52, N=23
6.5. Discussion from the floor

6.5.1. The questions were incomplete

6.5.2. The questions were answered as guidance but the later it was pointed out that they were specific to actual implementation in the proposal
6.5.3.  The questions were misunderstood
6.5.4.  TGn Sync responded that they are just looking for direction and that nothing is binding

7. Questions from the Floor
7.1. Surprisingly, there were none

8. Adrian Stephens; 11-05-0444r0; MAC Questions for TGn from TGn Sync
8.1. Should the 3-way handshake reverse direction protocol be replaced with a 1-way simple grant? Y=64,N=0
8.2. Should TGn Sync replace pairwise spoofing with one of the mechanisms described in this presentation? Y=42, N=3,
8.3. How many would like more time to consider the previous question = 15

9.  Chair recessed at 9:59 AM for coffee

10. Chair reconvened the meeting at 10:32 AM
11. Adrian Stephens continued leading the discussion of the MAC Related Questions for the TGn body
11.1. Tomoko Adachi gave the background on Mixed Mode Operations and asked the following questions to the group: 
11.1.1. Should the Pure Mode operation be removed? Y=25, N=13; and 
11.1.2. Should the distinction between the mixed capable, managed mix and unmanaged mixed modes at the STA be removed? Y=14, N=8
11.2. Adrian then asked the following questions: 

11.2.1. Should the distinction between discoverable IBSS and mixed modes be removed? Y=6, N=10

11.2.2. Should negotiation of the number of MSDUs in the bitmap at BA setup time be removed? Y=41, N=4

11.2.3. Should the BA state restrictions be removed? Y=47, N=12
11.2.4. Should the implicit BAR (Block Ack Request) behaviour be removed? Y=52, N=10

11.2.5. Should the RX Offset and Duration fields be removed from the MMP frame? Y=27, N=25

11.2.6. Should the RIFS PPDU bursting feature be added? Y=66, N=5
12. Floor is open for Questions to the TGn Sync team:

12.1. Q - [Ref 11-05-388r1, slide 7; Pg 71 of 889r5] Confused as to what has changed since March? A – typo; receiving stations must receive BF frames even though it does not know apiori that the packet has been beam steered. This assumes the RX can at least do per tone channel estimation.
12.2. Q – would the RX assume a different channel depending on if BF is active? A – yes
12.3. Q - are sounding frames optional? A – sounding packets are mandatory for rate selection only

12.4. Q – TXBF is misleading; two preambles are mandatory? A – not specific to BF

12.5. Q – [ref. slide 50 in 11-05-0410] What BO? A – 11 dB Output Backoff for 256 QAM
12.6. Q – This means-45 dB EVM? A – disagree
12.7. Q – [pg 118, line 28, 11-04-0889r5] Is ‘mandatory’ an editorial error? A – no since the device is receiving a beam formed packet. Assumes closed loop feedback (John Ketchum)
12.8. Q – [ref. slide 39, 11-05-410; 256-QAM] still concerned with practicality of 256-QAM; need 11 dB more output backoff; the EVMs are simply too small; what are the linearity requirements? A – yes, there are challenges but not insurmountable and remember they are optional MCSs
12.9. Q – does the extended MCS set include all the optional modes; all or nothing? A –  we should have a straw poll
12.10. Straw Poll – Should 256-QAM modes be eliminated from the optional MCS set? Y=51, N=45

12.11. Q – [ref  11-05-0388r1; slide 28] what specific Greenfield (GF) preamble was assumed? A – 20 us at the top end

12.12. Q – Would have expected to see ~10% not 2%. A – need to check

12.13. Q – Was the 600 Mbps mode checked? A – we will have to get back to you
12.14. Q – re: mode explosion, is beam forming any different?  A – agree, GF does introduce more modes

12.15. Q – why not mixed mode (MM) preamble? A – yes it could be used
12.16. Q – [slide 25, 11-05-0388r1] Why is it good to allow transmission of the legacy portion of the preamble on a single antenna; why not spec a uniform way to do it and not leave it open? A – allows implementation choices and trade-offs
12.17. Q – [slide 11, 11-05-0388r1] 1 TX antenna, 2 RX antenna client handheld? A – beamform to one calibrated antenna
12.18. Q – [slide 9, 11-05-0388r1] Should we ‘dumb down’ a RX to accommodate BF? A – yes

12.19. Straw Poll – Should the proposal be modified to allow signalling BF capabilities at association? Y=76, N=11

12.20. Chair recessed until 1:30 PM tomorrow

Wednesday 5-18-05; 1:30 – 6:00 PM

1. Chair reconvened at 1:31 PM

2. Chair reviewed the agenda for the afternoon

2.1. Presentations and go into Q&A

3. Chair reviewed the agenda for Thursday

3.1. Roll Call Confirmation Vote #2 1:30 – 3:30 PM

3.2. Straw Poll on how to conduct that vote paper (4), broadcast (27) or electronic (90)?
3.3. Motion – all in favour of adopting the electronic voting process for confirmation vote #2 moved by Dave Bagby and seconded by Sean Coffey
3.3.1. Discussion – none

3.3.2. Result passed – 109, 0, 3

4. Handset Requirements; 11-05-0433r0; Motorola, Nokia, Samsung
4.1. Presentation stated as alliance agnostic

4.2. By 2009 25% of handsets = 200 Mu will have Wi-Fi
4.3. .11n will be added to handsets of the future

4.4. Requirements

4.4.1. Limited # of antennas

4.4.2. Asymmetric antenna config

4.4.2.1. 1 antenna immediate and long term low end solutions

4.4.2.2. 2 antenna handsets: 2007-2008

4.4.2.3. 3-4 antenna handsets (high end PDA with larger screen): 2012

4.4.3. Size – lambda/2 = 3cm at 5 GHz and 6.4 cm at 2.4 GHz
4.4.4. 50% range extension if 2x2 system

4.4.5. Environments:
4.4.5.1. Enterprise – reduce # APs

4.4.5.2. Home – one AP

4.4.5.3. Hot Spots – couple to 3G

4.4.6. Challenges - Rate, Range, Coexistence, Robustness

4.4.7. Power Consumption is THE primary requirement

4.4.7.1. Multi-receiver aggregation with resource announcement

4.4.7.2. Single-Receiver Aggregation reduces # of bursts

4.4.7.3. Small Size Packet Support requires MAC efficiency

4.4.7.4. Advanced coding (AC) optimized for small packets (500-2500 bits)
4.4.7.5. Efficiency of LDPC codes relative to Convolutional Codes reduce as the packet size decreases

4.5. Conclusions:

4.5.1. WiFi-enabled handset market is growing at an impressive pace

4.5.1.1. Handheld devices are expected to be dominant platform on which WiFi is implemented 

4.5.2. Therefore, TGn should

4.5.2.1. NOT neglect this tremendous market opportunity
4.5.2.2. Give full consideration to handheld requirements so that TGn standard will enable implementation into handsets

4.5.2.3. Cooperate constructively in an alliance-agnostic fashion in order to make this happen

4.5.3. We would like to propose to build on and extend this contribution to capture and benchmark solutions: make it a living effort. This is an open invitation for contributions!
4.6. Questions:

4.6.1. How to aggregate voice frames to a single receiver? A – you won’t

4.6.2. Which applications will be run on handsets? A – e.g., memory stick

5. Amit Bansal, Wipro; 11-05-0415r0; Security Aspects of MAC Aggregation

5.1. Aggregation Methods

5.1.1. TGn Sync’s and WWise’s A-MSDU are equivalent from view of encryption (MAC High)

5.1.2. TGn Sync’s A-MPDU or WWise’s HTP Burst are equivalent from view of aggregation (MAC Low)

5.2. Conclusion:

5.2.1. Overhead processing of CCMP encryption algorithm is conducive to MAC High or Low Aggregation

5.2.2. TGn Sync’s or WWise’s A-MSDU aggregation can be handled by CCMP

5.2.3. TGn Sync’s A-MPDU aggregation or WWise’s HTP Burst can be handled by CCMP

5.2.4. Recommendation: Use of only CCMP encryption algorithm with aggregation with the proposed Header changes.

5.3.  Questions:

5.3.1.1. In A-PPDU format won’t there be time? A – no

5.3.1.2. Straw Poll - Should we disallow TKIP in aggregation? Y=72, N=5
6. Returned to Q&A and rebuilding the queue

6.1. Q - [Slide 19, 11-05-0388r1] Need values for CDD; when do you expect to have the legacy tests completed? A – we have said total delay spread across the antennas should be <50 ns and will be available before next meeting

6.2. Q - Will the values be open to implementation? A – yes although it will be a recommendation

6.3. Q - Do you have any test results yet? A – yes for 2 antennas and 50 us looks good

6.4. Q - How does your shortening of the preambles affect your results to date? A – 3-4 dB
6.5. Q - Was total power across array changed? A – no

6.6. Q - Should it be NTx or NSS? A – NSS

6.7. Q - Spatial spreading, is it normative or informative on page 86? A – Matrices are informative however the columns should be orthogonal.

6.8. Q - EVM would be excessive for 256-QAM but if we remove 256-QAM then loose BF, is that true? A – No they are decoupled. 
6.9. Q - [Slide 13, 11-05-0388r1] Where would an open loop fall on this family of curves? A – not sure what you mean by open loop here, these curves depend on closed loop (~20 ms update period) and reciprocity
6.10. Q - Why use BF at all; why not open loop? A – yes, at some point you are forced to make that decision

6.11. Q - Clarification between proposal and yesterday’s presentation? A – presentation is more up to day; the proposal section on LDPC will be updated before tomorrow’s vote
7. Adrian Stephens gave an answer to yesterday’s outstanding questions:
7.1.  ref 11-04-0895r5; it gives details on how the simulations were performed

7.2. Note Goodput versus PHY overhead duration plots
8. Questions:
8.1. What happens if you added more VoIP clients to the simulation? A – yes results would likely show more variation

8.2. [slides 22,23 11-05-0388r1] Why not set the reserve bit? A – Q-BPSK is more robust than legacy but together with inverted pilot the system is much more robust; also, some legacy systems use the reserve bit.

9. Chair recessed for coffee at 3:29 PM

10. Chair reconvened the meeting at 4:03 PM and continued with the Q&A
11. Q - Did simulations include aggregations with multiple destinations? A – no

12. Q - Shortened Long Training Fields offer better performance; does the same hold true for advanced BF? A – will do the sims and report

13. Q - re: Over-the-air calibration; are the RF chain tracking errors considered wrt calibration errors in reciprocity channel estimations; integrated radios are particularly sensitive to these errors? A – no, see simulation results.
14. Q - [slide 14, 11-05-0432]; If CRC is wrong, how is it handled? A – skip 4 bytes and repeat the check; use CRC checking in parallel

15. Q - If you add padding, how does the TX know how much padding a RX needs? A - feedback
16. Q - [fig 17 in spec 11-04-0889r5, page 44] Mechanism introduces latency and jitter; too much overhead? A – don’t agree; valuable to facilitate transition from 20 MHz to 40 MHz. The value depends on the type of traffic on the extension channel.

17. Q - Mechanism is based on Multicast frames (6 per switch over); was it simulated? A - Yes the system was simulated
18. Q - If Channel B is busy, then what? A – yes, an issue; we have had discussions within Sync on this issue
19. Q - Can not rely on presence of 40 MHz channel? A - In 802.11 there are no guarantees.

20. Q - [slide34; 11-05-0432] Please walk me through this process? A – used for a sync service such as VoIP

21. Q - How is power actually saved? A – turn off Viterbi etc

22. Q - Receiver chooses the rate for the TX; should there be a threshold to make a selection? A - Good idea; we need a link adaptation ad hoc meeting before finalizing the standard.

23. Q - Is calibration dependent on environment? A - Implementation issue

24. Q - Were simulations of pairwise spoofing versus simple spoofing done? A – yes, spoofing compared with MAC layer protection was done
25. Q - Will a device need to detect CCK preambles in 2.4 GHz band? A – yes if the device is multi-band; like .11g does

26. Q - [Slide 34; doc 11-05-0388r1] What pilot processing algorithm is assumed?  A – Did not use averaging over multiple symbols.
27. Q - [slide 28; 11-05-0444] Is RIFS restricted only to MMP sequences? A – does not need to be restricted although I don’t see a use other than MMP burst
28. Q - Why is the MMP bit needed? A – for radio control reasons 
29. Q - [slide 39; 11-05-0410] what statistic was this slide taken over? A – first 1000 packets
30. Q - If BO of 10 DB what would the EVM be (this is a PA simulation)? A – we will take off line

31. Q – Ref Slide 24; would 256-QAM make sense here? A – Agree, 256 would be bad to use here. 

32. Straw Poll “Should the proposal be modified such that beam steering of a PPDU is “signalled” dynamically in the HT-SIG” Y=14, N=11

33. Jon Rosdahl; doc 11-05-0380r2; Proposal Update
33.1. Reviewed the changes in the proposal since March

33.2. This weeks advances

33.2.1. Single antenna support

33.2.2. Add STBC

33.2.3. Add signalling of Beam forming

33.2.4. Replace 3-way handshake with 1-way simple grant

33.2.5. Replace Pairwise Spoofing with an alternative

33.2.6. Remove negotiation of number of MSDUs in the bitmap at BA setup time

33.2.7. Remove BA state restriction 

33.2.8. Remove implicit BAR mechanism

33.2.9. Add RIFS PPDU bursting feature
34. Jon Rosdahl made a surprise motion to Adjourn the meeting for the week.

35. Motion by Jon to Adjourn was ruled out of order by the chair since there is still business to conduct

36. Jon Rosdahl appealed the decision of the chair and said the motion to appeal is not debatable
37. Chair agreed that the appeal is not debatable

38. Motion by Jon Rosdahl “Do you agree with the chair that the motion to adjourn is out of order” was seconded by Aon Mujtaba and failed (64,74) so the motion to adjourn is now considered in order
39. Motion by Jon Rosdahl to adjourn the meeting for the week was seconded by Aon Mujtaba
40. A roll call vote was requested and ruled in order by the chair

41. Harry Worstell provided an up-to-date voting member data base
42. Orders of the day were called at 6 PM without the roll call vote being completed
43. Chair recessed the meeting until 1:30 PM tomorrow at which time the roll-call vote will be completed at line item 449; Sun, Feng-wee.

44. Jon Rosdahl formally objected that the “orders of the day” took precedence over completing the roll call vote to adjourn for the week.

Thursday, 5-19-05; 1:30 – 6:00 PM

1. Chair called the meeting to order at 1:33PM

2. Roll-call vote was continued with the following clarifications:

2.1. No interruptions during the vote will be allowed
2.2. Added an Abstain column

2.3. Votes can be reconsidered after the votes have been cast but before the votes have been counted

2.4. Those not present yesterday can vote today

3. Vote continuation commenced at 1:38 PM

4. Vote Results were (93,110, 5). Vote to adjourn the Cairns meeting failed as it was a procedural vote
5. Orders of the day call for a confirmation vote #2 to start immediately following the roll call vote 
6. Jon Rosdahl, doc. 11-05-491r0; Closing TGn Sync Summary Report

6.1. Motivation for Adjournment Motion
6.1.1. Technical (TGn Solution)

6.1.1.1. Positive feedback from straw polls indicated that TGn Sync proposal should change prior to a 2nd confirmation 

6.1.2. Schedule

6.1.2.1. Resetting the process to 3 proposals will significantly delay the standard (6-8 months)

6.1.3. Political (Merged Solution)

6.1.3.1. Repeated attempts to meet were rejected by WWiSE

6.1.3.2. No indication of good faith to contribute to a merger discussion (e.g., “Why Vote No”, doc 05-485)
6.2. Schedule will slip 6-8 months if the process resets relative to the 1Q07 original goal

6.3. TGn Sync Plan for Confirmation

6.3.1. Proposal Update

6.3.1.1. Simulations and Final Proposal to be completed after Cairns

6.3.2. Continue to pursue discussions with WWiSE

6.3.3. The Plan
6.3.3.1. Ad Hoc meeting with TGn members in June 

6.3.3.1.1. Resolve any issues

6.3.3.1.2. Final Review

6.3.3.2. Present Final Proposal for Confirmation in July

7. Motion to conduct Step #18, confirmation vote #2 by Chris Hansen and seconded by David Bagby
7.1. Discussion:

7.1.1. Chair asked the body to stand at ease for 2 minutes while he entertained a question on procedure from Dave Bagby.

8. Subsidiary Motion by Dave Bagby to postpone indefinitely the 2nd confirmation vote caused the Chair to suspend the meeting while he caucused with the CAC members for guidance.

9. The CAC ruled that the subsidiary vote is in order
10. Therefore it would be debatable, requires a majority decision and a second
11. Peter Lojko seconded the subsidiary motion

12. Point of Order – a motion to change the orders of the day requires a 2/3 vote

13. Point of Order – You cannot stop the Orders of the day Confirmation vote

14. Chair then asked for another CAC meeting to consider the next steps

15. Point of Order – this vote is “dilatory”

16. Point of order – “is the chair ruling that the motion to postpone indefinitely is NOT dilatory?”

17. Chair said – yes he is so ruling
18. Motion to appeal the Chairs’ “Subsidiary Motion Out-of-Order decision” by Chris Hansen and seconded by Paul Lambert
19. Discussion

20. The question was called immediately by Rolf de Vegt and seconded by John Fakatsalis
21. Vote was held to “uphold the decision of the chair’s ruling that the motion to postpone was in order” failed (84,91,3) as it was a majority vote
22. Motion that “the request for a vote to proceed to a confirmation vote is out of order” by Paul Lambert was seconded by Dan Harkins
23. Discussion

24. Motion to call the question by John Fakatsalis and seconded by Gene Malik failed (105,65,10) as it needs a 2/3 majority 

25. Returned to discussion of the vote to proceed with the vote to hold a confirmation vote

25.1. If ruled that the vote is indeed out of order then we will not be able to have honest debate on the main motion of should we have a confirmation vote
25.2. Many said there was precedence and that the chair acted correctly

26. Motion to call the question by John Fakatsalis was seconded by Mike Paljug passed without objection.

27. The vote that the main motion is in order (i.e., we should have a vote to hold the confirmation vote) failed (85, 103,4)
28. Therefore the confirmation vote #2 was held immediately.
29. The chair ruled that confirmation vote would be completed even though the time to complete the vote exceeded the 3:30 PM time to break for coffee.
30. At 4:26 PM the results of the Confirmation Vote #2 were given by the WG Chair as (For=96[49.5%], Against=98 [50.5%])
31. The confirmation vote therefore failed to achieve the 75% threshold
32. TG Chair reviewed the next steps as:

32.1. Last 3 proposals are therefore returned to the table and we will logically proceed with step 13 and hold an elimination vote

33. Plans for July

33.1. Update proposals and have them on the reflector by July8, 10 days in advance of the July 18 meeting date

34. At 5:00 PM the chair addressed the Technical Editor election:

35. Move that “TGn delay the election of the technical editor until a proposal is formally confirmed” by Adrian Stephens and seconded Sean Coffey
36. Discussion: none

37. Passed without objection

38. Returning to the plans for July

38.1. Email questions will be answered first

39. Comments from the floor

39.1. Let’s postpone the planning for July in view of the possible merger discussion which may occur in the interim

39.2. As a placeholder just use the agenda we used in Jan where we had 3 proposals on the table

39.3. Would adopting this agenda preclude any merger activities? Chair responded No
40. Coexistence activities discussion lead by Sheung Li
40.1.1. TGn will be the first group to create a CA document
40.1.2. Ref; 19-05-0006 and 19-04-0038

40.1.3. Need a motion to form an ad hoc group to develop a CA document

41. Motion to “authorize teleconference calls in the TGn for the purpose of creating a coexistence assurance document; calls to be held biweekly starting June 6” was made by Joe Levy and seconded by Aon Mujtaba passed unanimously.

42. Update TGn timeline discussion:

42.1. Previously the nearest milestone was the first LB – July 05

42.2. This does not look likely now

42.3. Any support to discuss the timeline at this time? – none

42.4. Therefore the timeline discussion will be deferred until the July meeting

43. Motion by Aon Mujtaba to “modify FR2 to ‘Proposal supports at least one mode of operation that supports 100 Mbps throughput at the top of the MAC SAP in a 20 MHz channel with an exemption given to single antenna devices’” was seconded by Steve Shellhammer.
44. Discussion:
44.1. Is this the correct time to introduce this

44.2. Should it be ‘single stream’?
44.3. Don’t the FRs already provide for this

44.4. Let’s take time to work on the text; we are too tired now
44.5. Do we really need to update the documents?

44.6. If we don’t change the FRs then how will the proposals deal with this

44.7. Let’s define a mechanism to deal with this between this meeting and the July meeting but not at the July meeting
44.8. Don’t see that it is necessary

44.9. TGn “Handset” team volunteered to develop wording for the FR text changes
44.10. Should we set up another ad hoc?

45. The motion was withdrawn by Aon Mujtaba without objection

46. Motion by Steve Shellhammer and seconded by Eldad Zeira to “form an ad hoc (including teleconferences) to make a recommendation to the TGn by the July meeting to modify the functional requirements to support single stream devices”
47. Discussion:

47.1. Good for more than just handheld devices

47.2. Against – need time to work on the wording

47.3. Good for printers

48. Motion passed without objection

49. Marc de Courville and Tim Wakeley volunteered to co-chair the ad hoc committee

50. Motion to “Hold biweekly Teleconferences starting June 1 for the single stream ad hoc”  by Tim Wakeley and seconded by Marc de Courville passed without objection 
51. Motion to adjourn the session by Jon Rosdahl was seconded by Steve Shellhammer
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