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Abstract: Comment Resolutions for Clause 28.3.3.7, 28.3.3.9 and 28.3.3.10 (based on D1.2)
· CIDs: 4895, 4978, 4981, 5252, 7143, 7511, 8814, 8823, 8824, 8825, 8826, 8827, 8828, 8829, 8831, 8832, 8833, 9207, 10108, 10200, 10389, 10390, 10391, 10392, 103s93
Interpretation of a Motion to Adopt
A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGax Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGax Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGax Editor: Editing instructions preceded by “TGax Editor” are instructions to the TGax editor to modify existing material in the TGax draft.  As a result of adopting the changes, the TGax editor will execute the instructions rather than copy them to the TGax Draft.

CIDs 8814
	CID
	Clause
	Page.
Line
	Comment
	Proposed change
	Resolution

	8814
	28.3.3.7
	238.19
	The purpose of this section is not clear or informative.
	Delete 28.3.3.7
	Reject
The text includes what format (HE MU PPDU) is used for DL MU transmission and current form of clauses is natural as ordered by DL MU transmission, DL MU-MIMO, UL MU transmission, UL MU-MIMO which was constructed by editor before. 


CIDs 8823, 8824, 8825, 8826
	CID
	Clause
	Page.
Line
	Comment
	Proposed change
	Resolution

	8823
	28.3.3.9.1
	239.46
	Do we really need a subsection to 28.3.3.9? 28.3.3.9.1 is the only subsection here and it's only one sentence long.
	Merge 28.3.3.9 and 28.3.3.9.1
	Revised
Agree in principle.
Suggesed remedy is to remove the subclause 28.3.3.9.1 and move the original text in 28.3.3.9.1 to 28.3.3.9.  

Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8824
	28.3.3.9.1
	239.49
	Change "more than one" to "one or more"
	See comment
	Reject
The sentence doesn’t explain the HE TB PPDU format but just describes the general UL MU transmission itself that means transmission of multiple STAs.

	8825
	28.3.3.9.1
	239.50
	STA should be plural
	Change "The non-AP STA uses" to "The non-AP STA(s) use"
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8826
	28.3.3.9.1
	239.52
	Mention both MU-MIMO and OFDMA in the introductory section 28.3.3.9.1
	See comment
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.


TGax Editor: Please make the following changes from Line 1 to 8 in Page 266 for clause 28.3.3.9 and 28.3.3.9.1:
28.3.3.9 UL MU transmission 
UL MU transmissions allow an AP to receive simultaneous frames from more than one non-AP STA. UL MU transmissions for UL MU-MIMO and UL OFDMA are preceded by a Trigger frame from the AP. The non-AP STA(s) use the HE TB PPDU for UL MU transmission.
28.3.3.9.1 Introduction 

UL MU transmissions allow an AP to receive simultaneous frames from more than one non-AP STA. UL MU transmissions are preceded by a Trigger frame from the AP. The non-AP STA uses the HE TB PPDU for UL MU transmission.
CIDs 4895, 4978, 4981, 5252, 7143, 7511, 8827, 8828, 8829, 8831, 8832, 8833, 9207, 10108, 10200, 10389, 10390, 10391, 10392, 10393
	CID
	Clause
	Page.
Line
	Comment
	Proposed change
	Resolution

	4895
	28.3.3.10.5
	240.47
	When 1x LTF used in UL MU MIMO, no pilot is HE LTF. Add "or no pilots if 1x LTF is used" after "orthogonal code". Also add "for non 1x LTF" after "full bandwidth  UL MU-MIMO transmission" in line 50
	as in comment
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	4978
	28.3.3.10.2
	240.3
	"A STA capable of" is vague - refer to specific transmitted field in capability element
	"A STA capable of" is vague - refer to specific transmitted field in capability element. Ditto P240L11 and P240L14
	Revised
Agree in principle.
Suggest rewording all “A STA capable of..” by referring HE PHY capabilities information field.

Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	4981
	28.3.3.10.5
	240.55
	"will not" is not IEEE language
	"shall not"
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	5252
	28.3.3.10.3
	240.12
	Since single stream pilots are mandatory for UL OFDMA,  UL OFDMA with MU-MIMO, and UL MU-MIMO, it makes no sense to also carry the complexity burden and potential interop issues of also having masking LTF sequence.
	remove mask LTF sequence
	Reject
The method of making LTF sequence in UL MU-MIMO have a benefit of having more LTF tones for channel estimation. The trigger frame can already indicate which method is used.

	7143
	28.3.3.10.5
	240.54
	If a STA finds that there is no User Info field in Trigger frame carrying the STA's AID in the Address field, the STA can still use random access RU to access the channel if there are RUs allocated for random access
	Please clarify it.
	Revised
Agree in principle.
Suggest to add “and there is no AID allocated for random access”
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	7511
	28.3.3.10.5
	240.52
	The User Info field of the Trigger frame does not contain Address field. The AID12 field is used instead.
	Changing "Address field" to "the AID12 field" in L52 and L54 of P240
	Revised
Agree in principle.
Suggest rewording it as “AID12 subfield”.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8827
	28.3.3.10.2
	240.1
	Change title to "Supported RU sizes for UL MU-MIMO"
	See comment
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8828
	28.3.3.10.2
	240.3
	Add reference to HE Capabilities field "UL MUMIMO "
	See comment
	Revised
Agree in principle.
Suggest rewording all “A STA capable of..” by referring HE PHY capabilities information field.

Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8829
	28.3.3.10.2
	240.6
	There should be a similar requirement for receiver side (MU-MIMO only on RU sizes >= 106 tones)
	Add requirement
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8831
	28.3.3.10.2
	240.29
	Clarify "A total of up to 8". Each STA individually only has knowledge of its own streams. Isn't this more a requirement on HE-LTF?
	Clarify
	Revised
Agree in principle.
Suggest to clarify the text similarily with “MU-MIMO transmission on an RU in an HE TB PPDU where the RU spans the entire PPDU bandwidth (UL MU-MIMO). If it is supported then a total of up to 8 space-time streams are supported” as defined in 28.1.1 Introduction to the HE PHY subsection.

Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8832
	28.3.3.10.2
	240.39
	Change "indicates the transmitting STAs" to "indicates to the transmitting STAs"
	See comment
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	8833
	28.3.3.10.2
	240.55
	"will not transmit" should be a requirement
	Change to "shall not transmit"
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	9207
	28.3.3.10.3
	240.8
	Not clear what "masking LTF sequence of each spatial stream by a distinct orthogonal code" is
	Specify or reference what is a distinct orthogonal code and how it is defined
	Revised
Agree in principle.
Suggest adding the related equation (28-51).
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	10108
	28.3.3.10.3
	240.12
	it is not necessary to have two mandatory technologies having the identical purpose.

1) Have single stream pilot as mandatory on top of mask LTF sequence as optional.

2) Or A STA capable of UL MU-MIMO transmission on full bandwidth shall support either single stream pilot or masking LTF sequence of each spatial stream by a distinct orthogonal code depending on its capabilities.

Or 3) give the option of implemention and its capability to AP when associated with
	1) define Mask LTF Sequence subfield in the HE PHY Capabilities Information field:

definition: indicates support of Mask LTF sequence.

Set to 0 if not supported.

Set to 1 if supported.

or

2 ) define MU-MIMO LTF Mode subfield in the HT PHY Capabilities information field:

definition:

Bx: Indicates support of single stream pilot

By: Indicates support of mask LTF sequence.

or

3) define MU-MIMO LTF Mode subfield in the HT PHY Capabilities information field:

definition:

Set to 0 if single stream pilot is supported.

Set to 1 if mask LTF sequence is supported
	Reject
We already defined mandatory usage of each mode depending on “Full Bandwidth UL MU-MIMO” or “Partial Bandwidth UL MU-MIMO” that are specified in HE PHY capabilities information field. So, depending on STA’s capability of full BW or partial BW UL MU-MIMO, the usage of each mode can be defined.

	10200
	28.3.3.10.4
	240.19
	The title of this subclause should be changed to "Maximum number of spatial streams in UL MU-MIMO". An HE trigger-based PPDU carries an uplink OFDMA transmission; however, the context of this subclause only expialns about UL MU-MIMO transmissions.
	As in comment.
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r0.

	10389
	28.3.3.10.3
	240.11
	shall support single stream pilot and

masking LTF sequence of each spatial stream by a distinct orthogonal code
	reference needed e.g. masking in eqn (28-53). May need reference to single stream pilots in 11ac.
	Revised
Agree in principle.
Suggest adding the related equation (28-51).
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	10390
	28.3.3.10.5
	240.50
	are carried in the fields of RU allocation info and SS

allocation of User Info field, where Address field is set as the AID of designated MU-MIMO STA.
	are carried in the RU allocation info field and SS

allocation of User Info field, where the Address field is set as the AID of designated MU-MIMO STA.
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	10391
	28.3.3.10.5
	240.50
	"are carried in the fields of RU allocation info ". in some cases, identified as RU Allocation field or RU allocation sub-field. This is the only case of RU allocation info field.
	Make consistent as RU allocation subfield. See 28.3.10.8.4
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	10392
	28.3.3.10.5
	240.50
	SS

allocation of User Info field
	28.3.10.8.4 identified as a subfield. Need consistency
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.

	10393
	28.3.3.10.5
	240.54
	If a STA finds that there is no User Info field in Trigger frame carrying the STA’s AID in the Address field,

then the STA will not transmit in the following HE trigger-based PPDU : ARTICLE MISSING
	If a STA finds that there is no User Info field in THE Trigger frame carrying the STA’s AID in the Address field,

then the STA will not transmit in the following HE trigger-based PPDU
	Revised
Agree in principle.
Modify the original text by the suggested remedy as shown in 802.11-17/0664r1.


TGax Editor: Please make the following changes from Line 11 in Page 266 to 12 in Page 267 for clause 28.3.3.10.5:
28.3.3.10 UL MU-MIMO 
28.3.3.10.1 Introduction 

UL MU-MIMO is a technique to allow multiple STAs to transmit simultaneously over the same frequency resource to the receiver. The concept is very similar to SU-MIMO where multiple space-time streams are transmitted simultaneously over the same frequency resource utilizing spatial multiplexing through multiple antennas at the transmitter and receiver. The key difference from SU-MIMO is that in UL MU-MIMO, the transmitted streams originate from multiple STAs. 

28.3.3.10.2 Supported Minimum RU sizes in UL MU-MIMO 

If A STA Partial Bandwidth UL MU-MIMO subfield in HE PHY Capabilities Information field set to 1, capable of an UL MU-MIMO transmission on an RU that does not span the entire PPDU bandwidth in an HE TB PPDU a STA shall support UL MU-MIMO transmission or reception of HE TB PPDU for all RU sizes greater than or equal to 106 subcarriers. 

28.3.3.10.3 MU-MIMO LTF Mode 

A STA with Full Bandwidth UL MU-MIMO subfield in HE PHY Capabilities Information field set to 1 capable of UL MU-MIMO transmission on full bandwidth shall support single stream pilot and masking LTF sequence of each spatial stream by a distinct orthogonal code as defined by Equation (28-51). 

A STA with Partial Bandwidth UL MU-MIMO subfield in HE PHY Capabilities Information field set to 1 capable of UL OFDMA with MU-MIMO transmission on an RU in an HE TB PPDU shall support single stream pilot for any UL OFDMA transmission, including UL OFDMA with MU-MIMO transmission on an RU in an HE TB PPDU. 

28.3.3.10.4 Maximum number of spatial streams in UL MU-MIMO an HE TB PPDU 

If a STA supports UL MU-MIMO transmission, the STA A STA capable of UL MU-MIMO transmission shall support UL MU-MIMO transmissions on full bandwidth with maximum number of space-time streams (per user) equal to minimum of 4 and the maximum number of space-time streams supported for transmission of HE SU PPDUs. The maximum number of space-time streams supported for transmission of HE SU PPDUs is indicated for various bandwidths in Sup-ported HE-MCS and NSS Set field(#5518) in the HE Capabilities element. 

If UL MU-MIMO transmission on full bandwidth is supported, then a total of up to 8 space-time streams are supported. A STA capable of UL MU-MIMO transmission on the full bandwidth shall support a total of up to 8 space-time streams in the UL MU-MIMO transmission. 
All of the aforementioned restrictions on the per-user and total number of space-time-streams are also appli-cable to an MU-MIMO transmission on an RU in an HE MU PPDU where the RU does not span the entire PPDU bandwidth. 

28.3.3.10.5 Resource allocation for an HE TB PPDU 

UL MU transmissions are preceded by a Trigger frame from the AP. The Trigger frame indicates to the transmitting STAs in the Common Info field about when to transmit the UL MU-MIMO PPDUs, the duration of the payload, and packet-extension. The GI duration for UL OFDMA/MU-MIMO transmissions shall also be explicitly indicated by AP in the Trigger frame. The value of GI duration for all users addressed by the Trig- ger frame shall be the same. The Trigger frame indicates whether the UL MU transmission following it uses single stream pilots or a mask on each spatial stream of the LTF sequence by a distinct orthogonal code or no pilots if 1x LTF is used. When single stream pilot is used, no masking is applied to the HE-LTF. Single stream pilot is used for any UL OFDMA transmission, including UL OFDMA with MU-MIMO transmissions. The appropriate MU-MIMO LTF mode indicated by the Trigger frame is used for full bandwidth UL MU-MIMO transmission except for 1x LTF. The allocated RU and spatial streams are carried in the RU Allocation subfield and SS Allocation subfield of User Info fieldfields of RU allocation info and SS allocation of User Info field, where the AID12 subfield Address field is set as the AID of designated MU-MIMO STA. 

If a STA finds that there is no User Info field in the Trigger frame carrying the STA’s AID in the AID12 subfield Address field and there is no resource allocated for random access, then the STA shall will not transmit in the following HE TB PPDU.
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