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This document contains the minutes from the TGac meeting in San Deigo, July 12-16, 2010, taken by Joonsuk Kim(Broadcom), TGac vice chair.
RED means a motion that passed, BLUE means a motion that is NOT concluded or failed.

TGac Meeting Minutes – San Diego, AC, USA 
Meeting Minutes

1. Monday PM2, July 12, 2010
2. Chair Osama Abdul-Magd (Samsung) presents IEEE SA SB Patent Policy and Procedures.

3. The TG members did not express any concerns/issues that the WG chair needs to be aware of.

4. Vice Chair Joonsuk Kim (Broadcom) agrees to take minutes for this session. A permanent position for secretary is still open.
5. There are 150 people in the room.

6. TGac agenda for the San Diego meeting is in 10/0714r0.

7. Update ad hoc meeting schedule, updated in 10/0714r1.

8. Beijing minutes 10/0562r0 are approved unanimously, motion moved by Menzo (Qualcomm), seconded by Joonsuk Kim (Broadcom).

9. Motion #1: based on 10/0771r0
Move to add the following items into of the specification framework document, 11-09/0992? (Note: Refer to solution provided on slides 6 and 7)
3.2.3.2.4 VHT-LTF definition 
· The VHT-LTF symbols shall have the same number of pilot subcarriers as the data symbols. The pilot subcarrier indices of the VHT-LTF symbols shall be identical to the pilot subcarrier indices of the data symbols.  The pilot subcarriers shall use the  element of the VHT-LTF sequence corresponding to that subcarrier index.
· The VHT-LTF mapping matrix P shall be applied to all subcarriers in the VHT-LTF symbols except for the pilot subcarriers.  Instead, a row-repetition matrix R shall be applied to all pilot subcarriers in the VHT-LTF symbols.  The row-repetition matrix R has the same dimensions as the matrix P (NSTS x NLTF), with all rows of the matrix R being identical to the first row of the matrix P of the corresponding dimension.  This results in all space-time streams of the pilot subcarriers in VHT-LTF symbols to have the same pilot values.

· For each pilot subcarrier, the same per-stream CSD and spatial mapping shall be applied across VHT-LTF and data symbols
Yes/No/Abstain = 53/0/21: Motion passes
10. Motion #2: based on 10/0771r0
Move to modify the VHT-LTF mapping matrix P for six VHT-LTFs in section 3.2.3.2.4 of the specification framework document, 11-09/0992, as follows?
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Yes/No/Abstain = 53/0/21: Motion passes
11. TGac session recess and it turns into MU-MIMO ad hoc session
12. Wednesday AM1, July 14, 2010
13. Hemanth (Qualcomm) presents 10/876r0 on preamble design
a. Vish (MediaTek) – Can we delay the straw poll after their presentation?
b. Hemanth – I’d like to run this straw poll now since it is to support harmonizing proposals

c. Brian – a couple of questions for clarification

d. Peter Loc – It is missing detail spec description by simulation to support why this proposal chose some parameters

e. Hemanth – All supporting documents are in reference

f. Vish (MediaTek) – Their proposal shows benefits on performance by simulation

g. Orange – concerns on CRC in Service field and Length in SIG-B
h. Hemanth – Length in SIG-B may help for power saving for MU

i. Vinko – favor in this straw poll with good harmonization with conflict proposals

j. Peter Loc – They have another proposal for Length per user without having CRC in Service field

k. Youhan – favor in this straw poll by addressing all the concerns raised by both proposers

l. Minho – favor in this straw poll

m. Staw poll – Y/N/A = 106/20/12

14. Motion #3 – based on 10/876r0
Move to approve the contents of document 10/876r0 and instruct the editor to create a version of the spec framework document that includes the updates proposed in document 10/876r0

Moved/Seconded – Hemanth/Eldad
a. Peter Loc – All other chip vendors would have a problem to implement based on the agreement of only a couple of chip companies
b. Rolf – We had a long discussion, and we have to move on

c. Sean Coffey – Speak for the motion to move forward

d. Adrian – Speak for the motion since it is a good consensus

e. Vinko – Calling the question

Yes/No/Abstain = 94/14/8: Motion passes
Motion #4 -  Move to extend the phase rotation on VHT 80 MHz LTFs to the 80 MHz legacy preamble, VHT preamble and data portion and to add the following text to the spec frame work document
15.  “In all elements of an 80 MHz VHT PPDU , i.e., the L-STF, L-LTF, L-SIG,  VHT-SIG-A, VHT-LTFs, VHT-SIG-B and the Data, the same function of k shall be used to multiply subcarrier k, prior to transmission”
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously [See #28 below on this motion]
16. Motion #5 - Move to add the following to the specification framework document (11-09/0992)
Section 3.2.4.x (VHT Data Field):

For BCC encoding, the interleaver parameters for 20/40MHz 802.11ac packets will remain unchanged from 20/40MHz 802.11n, i.e., the NCOL and NROT parameters for 20/40MHz are as in the table below:

[image: image1.png]Table 20-16—Number of rows and columns in the interleaver
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· Section 3.2.4.x (VHT Data Field))

· For BCC encoding, the NCOL value for 80 MHz 11ac is given by NCOL = 26

· Section 3.2.4.x (VHT Data Field)

· For BCC encoding, the NROT value for 80 MHz 11ac is given by NROT = 58 for 4 or fewer streams

· The cyclic shifts applied on the different streams are given by [0 2 1 3]* NROT, identical to 11n 
· Section 3.2.4.x (VHT Data Field)):

· For BCC encoding, the encoder parsing done in the same way as in 11n, i.e., 

· The encoder parser cycles through all the encoders in a round robin fashion assigning one bit to each encoder in each cycle. 

Each encoder is therefore assigned an equal number of bits.
· Section 3.2.4.x (VHT Data Field)):

· For BCC encoding, stream parsing done in the same way as 11n, i.e., 

· Consecutive blocks of  s(iss) bits are assigned to different spatial streams in a round robin fashion. 

· If multiple encoders are present per user, the output of each encoder is used in a round robin cycle, i.e., 

· At the beginning S bits from the output of first encoder are fed into all spatial streams, 

· Then S bits from the output of the next encoder are used and so on. S is a sum of s(iss) over all streams) 

Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
17. Motion #6 - Move to add the following paragraph in the specification framework document, 11-09/0992
Pilot Subcarriers

[Copy the text of slides 4 – 8 of 10/0811r1]
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
18. Motion #7 - Move to accept the following text in the Specification Framework document 11-09/0992 :
     A  VHT STA shall be capable of transmitting and receiving frames using 20 MHz, 40 MHz, and 80 MHz channel width. Contiguous and non-contiguos 160 MHz channel width transmission and reception capability is optional as well as 256 QAM modulation capability. 
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
19.  Motion #8 - Move to add the following items into the specification framework document, 11-09/0992?
R3.X:  Carrier (LO) and symbol clock frequencies for all transmit chains and frequency segments shall be derived from the same reference oscillator.

R3.X:  Phase of carrier frequency shall not be required to be correlated between the lower and upper 80 MHz frequency portions of the transmitted signal for 160 MHz PPDUs.

3.2.4.3 OFDM modulation
         For 160 MHz VHT transmissions, the same phase rotation per 20 MHz subchannel used for preamble portion of the VHT packet shall also be applied to the data symbols.  Specifically, the following phase rotation per 20 MHz subchannel shall be applied to the data symbols, starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
20. Motion #9 - Move to add to the following items into the specification framework document, 11-09/0992?(Refer to slides 6-9 in 10/0774r0)
3.2.3 VHT preamble

     The L-STF, L-LTF, L-SIG, VHT-STF and VHT-LTF portions of preamble for 160 MHz VHT transmissions shall be constructed by repeating the 80 MHz counterparts twice in frequency, once in the lower 80 MHz subchannel and one more time in the upper 80 MHz subchannel of the 160 MHz bandwidth.

3.2.3.1.2 L-STF definition

     The L-STF pattern for 160 MHz VHT transmissions shall repeat the 80 MHz L-STF pattern twice in frequency.  This corresponds to repeating the 11n 20 MHz L-STF pattern in Equation (20-8) in each of the 20 MHz subchannel, then applying the following phase rotation per 20 MHz subchannel starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions.

3.2.3.1.3 L-LTF definition

           The L-LTF pattern for 160 MHz VHT transmissions shall repeat the 80 MHz L-LTF pattern twice in frequency.  This corresponds to repeating the 11n 20 MHz L-LTF pattern in Equation (20-11) in each of the 20 MHz subchannel, then applying the following phase rotation per 20 MHz subchannel starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions.

3.2.3.1.4 L-SIG definition

            L-SIG for 160 MHz VHT transmissions shall be constructed by repeating the L-SIG for 80 MHz VHT transmissions twice in frequency, once in the lower 80 MHz subchannel and one more time in the upper 80 MHz subchannel of the 160 MHz bandwidth.  The following phase rotation per 20 MHz subchannel shall be applied starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions.

3.2.3.2.3 VHT-STF definition

           VHT-STF sequence for 160 MHz VHT transmissions shall be constructed by repeating the VHT-STF sequence for 80 MHz VHT transmissions twice in frequency as follows
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where VHTSTF-122,122 is the VHT-STF sequence for 80 MHz VHT transmissions. The following phase rotation per 20 MHz subchannel shall be applied starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions.

3.2.3.2.4 VHT-LTF definition

            VHT-LTF sequence for 160 MHz VHT transmissions shall be constructed by repeating the VHT-LTF sequence for 80 MHz VHT transmissions twice in frequency as follows
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where VHTLTF-122,122 is the VHT-LTF sequence for 80 MHz VHT transmissions. The following phase rotation per 20 MHz subchannel shall be applied starting from the lowest 20 MHz subchannel in frequency: [c80 c80], where c80 is the phase rotation per 20 MHz subchannel for 80 MHz transmissions.

Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
21. Motion #10 - Moe to add to the following item into the specification framework document, 11-09/0992
3.2.4.2 Pilot subcarriers
     The draft specification shall have 16 pilot subcarriers, with the subcarrier indices {±25, ±53, ±89, ±117, ±139, ±167, ±203}, for 160 MHz VHT transmissions.  The pilot sequence and mapping for 160 MHz VHT transmissions shall be obtained by repeating the 80 MHz pilot sequence and mapping twice in frequency.  Specifically, the pilot sequence for the nth symbol shall be as follows, where (n is the 80 MHz pilot pattern:
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        Including the pseudo random scrambling sequence, the pilot value for the kth tone, with k = {±25, ±53, ±89, ±117, ±139, ±167, ±203}, is pn+zPnk, where z = 4 for VHT, and pn is defined in Section 17.3.5.9 of IEEE802.11-2007.  Note that this does not include the phase rotation per 20 MHz subchannel yet.
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
22. Motion #11 - Move to accept the 256 QAM constellation mapping as shown on Slide 3 of 10/0857r0 to be included into the Specification Framework document 11-09/0992
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
23. Motion #12 – Move to accept the VHT-LTF sequence specified on slide 6 of 10/0802r0 (without phase rotations) as the base VHT-LTF sequence for 80Mhz and agree to add the following text to the spec framework document?
“In a 80 MHz transmission, the VHT-LTF sequence to be transmitted (on subcarriers -122 to 122) shall be:
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Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
24. Motion #13 – Move to Add to the Spec Framework Document a new requirement: 
An 11ac device shall provide a CCA per TBD1 MHz channel, for all TBD1 MHz non-overlapping channels that the device is presently capable of 
transmitting over.  
The CCA sensitivity shall be: 
TBD2 (<-62+10log10(TBD1/20)) dBm for valid 802.11 signals 
-62+10log10(TBD1/20) dBm for any signal. 
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
a. Sudeer – Straw poll passed in adhoc? ; yes
25. Motion #14 - Move to add the following to appropriate section of the spec framework document (3.1)
· The primary and the secondary subchannels of the 80 MHz channel to be allocated within a 40 MHz channel 
Moved/Secoded – Menzo/Joonsuk: Passes Unanimously
26. Motion #15 – Move to support adding the following item into the specification framework document, 11-09/0992?
       R3.1.1.X: 80 MHz channels consists of two adjacent IEEE 40 MHz channels, and do not partially overlap with each other.
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Figure X shows the 80 MHz channels for the US region.
27. Vish (MediaTek) presents 10/0874r1
a. Staw poll – Do you agree that S-QPSK modulation be evaluated further for use in VHT-SIG-A, VHT-SIG-B and data portions of the 11a packet?
b. Results: Y/N/A = 7/19/12
28. Hemanth - Motion #4 was passed although it was not passed with a straw poll in PHY ad hoc
29. Adrian – General rule is motioning items that were passed in ad hoc as straw polls. So we can reconsider this motion
30. Eldad – Do we want table it?
31. Jim - Better to postpone it
32. Wednesday AM1, July 14, 2010
33. Motion #16 - Move to add the following to the specification framework document (11-09/0992, Section 3.3.x (Modulation and Coding Scheme)):
     For BCC encoding, some of the MCS-NSS combinations are excluded from the MCS table to avoid additional padding symbols
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     Allowed MCSs are selected such that the number of coded bits in each OFDM symbol contains an integer number of punctured blocks from all encoders, i.e., mathematically every allowed MCS-NSS satisfies:
Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
34. Motion to Move to add the following to the specification framework document (11-09/0992, Section 3.3.x (Modulation and Coding Scheme)): …. is postponed
35. Motion #17 - Move to add the following to the specification framework document (11-09/0992, Section 3.2.4.x (VHT Data Field)): 
     For BCC, the padding equation and padding flow should be as shown in slide 6, for SU packets (identical to 11n)
Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
36. Motion #18 - Move to add the following to the specification framework document (11-09/0992, Section 3.2.4.x (VHT Data Field)):
     For BCC, the padding equation and padding flow should be as shown in slide 7, for MU packets.
Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
37. Motion #19 - Move to accept the (per 20 MHz) phase rotations specified on slide 6 of 10/0802r0  for all VHT sections of the PPDU in 80 MHz transmissions and to add the following text to the spec framework document 
     “ In the VHT section of an 80 MHz VHT-mixed format PPDU, subcarrier k,  where                          , shall be multiplied by the following function of k, prior to transmission:
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Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
38. Motion #20 - Move to  support using the VHT-STF sequence
     As defined in 11n for 20 MHz and 40 MHz

     For 80 MHz, copies of the 20 MHz VHT-STF sequence for each 20 MHz subband with proper phase rotation

     For 160 MHz, copies of the 80 MHz VHT-STF sequence for each 80 MHz subband 

and to add the following text (as shown on slide 7 of 10/0843r0) ) to the specification framework document
Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
39. Motion #21 - Move to support the use the following CSD table for the VHT portion (starting from VHT-STF)  of the SU-MIMO frame and to edit the specification framework accordingly
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Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
40. Minho (ETRI) presents 09/0415r15, Functional Requirement

a. Eldad – typo fix (misspelling)

b. Minho – promised to fix
41. Motion #22 - Move to accept document 09/0451r15 as the current revision of the TG FR&EM document.
Moved/Seconded – Menzo/Joonsuk: Passes Unanimously
42. Robert (Intel) presents 09/0992r13, Spec Framework

a. Sameer corrects some contents for rotation (starting VHT-STF) – fix on the fly 
b. Robert mentions editorial fix can be made later
43. Motion #23 - Move to accept document 09/0992r13, subject to the editorial changes based on the passed TG motions, as the current revision of the TG Specification Framework document.
Moved/Seconded – Robert/Joonsuk: Passes Unanimously
44. Teleconference schedule discussion
45. Discussion on teleconferences
a. Not to overlap with TGad
July 22, August 5, 19, Sept. 3

10:00 – 12:00 EDT

July 29, August 12, 26

20:00 – 22:00 EDT

b. PHY telecon schedule
August 5, 
20:00-21:00 ET

c. MAC telecon schedule
August 26,
10:00 – 11:00 ET

d. Coexistence telecon schedule
August 12,
10:00 – 11:00 ET

e. MU-MIMO telecon schedule
August 19, 
20:00 – 21:00 ET

46. Osama – TGac is adjourned.
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