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The document proposes resolutions for the following CIDs: 

MAC: 
2786, 3621, 2008, 3493, 2107, 3304, 2946, 3090, 3485, 2955, 3091, 2295, 3373, 2009, 3495.

Changes in r4:  Changed proposed resolution for 3091, 2955, and added CIDs 3745, 3714. 
Changes in r5: Editorial changes.
Change in r6: Modified resolution for CID 3091, 2955.

	2786
	Lee, Jae Seung
	N
	79.00
	9.19.2.2
	
	
	
	"SU PPDU", "MU PPDU" are not defined in the draft.
	add definition of "SU PPDU" and "MU PPDU" in the definition section
	Agree. See Doc 1020r4.


Proposed resolution: Agree.
TGac Editor: Please add the following
3.2 Definitions specific to IEEE 802.11

Single-user (SU) physical layer convergence procedure (PLCP) protocol data unit (PPDU):

A PPDU that carries a single PSDU, or no PSDU.
Multi-user (MU) physical layer convergence procedure (PLCP) protocol data unit (PPDU):

A PPDU that carries independent PSDUs for one or more STAs using the MU-MIMO technique.
	3261
	Reuss, Edward
	Y
	79.48
	9.19.2.2
	
	
	
	"associated with secondary ACs (secondary ACs)" What does this mean?
	Clarify or fix this notation.
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree in principle. See the proposed editing instructions that is provided below CID 2008. 
	2008
	Aboul-Magd, Osama
	N
	79.00
	9.19.2.2
	
	
	
	The statement, "the sharing of the EDCA TXOP occurs when an EDCAF (associated with the primary AC) has obtained access to the medium..." is misleading and implies that primary AC is determined before the associated EDCAF gained access to the medium. An AC becomes a primary AC only after its associated EDCAF gained access to the medium.
	Need to rewrite to reflect the actual sequence of events.
	Agree. See Doc 1020r4.


Proposed resolution: Agree. The definition of primary AC depend on which EDCAF has obtained access to the medium. See the proposed editing instructions that is provided below CID 3485.
	3493
	Stacey, Robert
	Y
	79.47
	9.19.2.2
	
	
	
	Is the EDCAF sharing access with another EDCAF or is the EDCAF just obtaining taffic (permitting traffic) from the queues associated with another EDCAF? Also, I think it should be explicitly stated that this is the sharing is actually in MU PPDUs.
	"The sharing of the EDCA TXOP occurs when an EDCAF (associated with the primary AC) has obtained access to the medium and includes traffic from queues associated with other ACs in MU PDDUs transmitted during the TXOP."
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree in principle. See the proposed editing instructions that is provided below CID 3485.

	2107
	Au, Edward Kwok Shum
	Y
	79.00
	9.19.2.2
	
	
	
	a) and b) shouldn't be transmitted in a TXOP with the TXOP limit value of 0. Only one PPDU can be transmitted.
 
	combine a) and b) to one item
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree in principle. See the proposed editing instructions that is provided below CID 3485. 
	3304
	Rosdahl, Jon
	Y
	79.62
	9.19.2.2
	
	
	
	This reads as if both an SU PPDU and a MU PPDU can both be transmitted
	Combine a and b with an "or"
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree in principle. See the proposed editing instructions that is provided below CID 3485. 
	2946
	LU, KAIYING
	Y
	79.62
	9.19.2.2
	
	
	
	either a) or b) will happen in a real case. So it's better to combine a) and b) using similar description as d); Or delete b) and describe the MU case in another place.
	as comment
	Agree. See Doc 1020r4.


Proposed resolution: Agree. See the proposed editing instructions that is provided below CID 3485.
	3090
	Merlin, Simone
	Y
	80.09
	9.19.2.2
	
	
	
	Include VHT beamforming frames: 
	add: "any frame required for VHT sounding protocol defined in 9.30.5 VHT sounding protocol"
	Agree. See Doc 1020r4.


Proposed resolution: Agree. Bullet e) is proposed to be expanded to include VHT sounding protocol. See the proposed editing instructions that is provided below CID 3485. 
	3485
	Stacey, Robert
	Y
	79.56
	9.19.2.2
	
	
	
	A normative statement is needed that permits an NDPA-NDP-VHT Compressed Beamforming Report sequence with TXOP Limit 0. Note also that the paragraph in REVmb 8.0 at P597L18 does not list this sequence either. For TG discussion: do we permit the MU sequence (multiple beamformees) when the TXOP limit is 0?
	Perhaps expand bullet e) to include a reference to 9.30.5. Clarify rules regarding MU sounding sequence. Delete the normative paragraph in Clause 8, P597L18 of REVmb 8.0 - the paragraph in 9.19.2.2 is sufficient.
	Agree. See Doc 1020r4.


Proposed resolution: Agree. Bullet e) is proposed to be expanded to include VHT sounding protocol, SU and MU, however it is up to debate whether to permit frame exchanges required for MU. Also the duplicated material is proposed to be deleted from 8.4.2.31, but a reference to 9.19.2.2 is given. See the proposed editing instructions below. 
TGac Editor: Please make the following changes
9.19.2.2 EDCA TXOPs

There are three modes of EDCA TXOP defined, the initiation of the EDCA TXOP, the sharing of the

EDCA TXOP, and the multiple frame transmission within an EDCA TXOP. An initiation of the TXOP occurs

when the EDCA rules permit access to the medium. The sharing of the EDCA TXOP occurs when an EDCAF

  has obtained access to the medium, making the associated AC the primary AC, and includes traffic from queues associated with other ACs in MU PPDUs transmitted during the TXOP. A multiple frame transmission within the TXOP occurs when an EDCAF retains the right to access the medium following the completion of a frame exchange sequence, such as on receipt of an ACK frame. 
The TXOP limit duration values are advertised by the AP in the EDCA Parameter Set element in Beacon and Probe Response frames transmitted by the AP. 

A TXOP limit value of 0 indicates that the TXOP holder may transmit or cause to be transmitted (as responses)

the following within the current TXOP:
a) Either an SU PPDU carrying a single MSDU, MMPDU, A-MSDU, or A-MPDU at any rate, subject to

the rules in 9.7 (Multirate support), or an MU PPDU carrying A-MPDUs to different users at any rate, subject to the rules in 9.7 (Multirate support)

b) Any required acknowledgments
c) Any frames required for protection, including one of the following:

1) An RTS/CTS exchange

2) CTS to itself

3) Dual CTS as specified in 9.3.2.8 (Dual CTS protection)

d) Any frames required for beamforming as specified in 9.26 (Sounding PPDUs) and in 9.30.5 (VHT sounding protocol)
e) Any frames required for link adaptation as specified in 9.25.2 (Scheduled PSMP)

f) Any number of BlockAckReq and BlockAck frames
TGac Editor: Please make the following changes
8.4.2.31 EDCA Parameter Set element
Change the tenth paragraph as follows:

The value of the TXOP Limit field is specified as an unsigned integer, with the least significant octet transmitted first, in units of 32 s. A TXOP Limit field value of 0 indicates that the TXOP holder may transmit or cause to be transmitted (as responses) within the current TXOP the cases that are listed in 9.19.2.2 (EDCA  TXOPs).









	2955
	LU, KAIYING
	Y
	80.24
	9.19.2.2
	
	
	
	Curent TXOP limit exceeding exception description is not complete. The TXOP limit could also be exceeded due to sounding process or dynamic bandwidth operation.
	Pls specifiy the corresponding TXOP limit exceeding exception due to sounding process and dynamic bandwidth operation. 
	Agree in principle. See Doc 1020r6.


Proposed resolution: Agree in principle. The clarification for including sounding process is added to 9.19.2.2. See proposed editing instructions below CID 3091. However, allowing TXOP limit exceed due to dynamic bandwidth operation it might actually let a station to double the TXOP limit, for instance in the case when station starts with 80MHz bandwidth but realizes that the available bandwidth is 40MHz. Extending TXOP limit to such extent is not fair to other clients in the network. 
	3091
	Merlin, Simone
	Y
	79.39
	9.19.2.2
	
	
	
	"9.19.2.2 EDCA TXOPs. When the TXOP limit is non-zero,(#1346) a STA shall fragment an individually addressed(#1359) MSDU so
that the transmission of the first MPDU of the TXOP does not cause the TXOP limit to be exceeded at the PHY
rate selected for the initial transmission attempt of that MPDU. The TXOP limit may be exceeded, when using
a lower PHY rate than selected for the initial transmission attempt of the first MPDU, for a retransmission of an
MPDU, for the initial transmission of an MPDU if any previous MPDU in the current MSDU has been
retransmitted, or for group addressed(#1359) MSDUs. When the TXOP limit is exceeded due to the
retransmission of an MPDU at a reduced PHY rate, the STA shall not transmit more than one MPDU in the
TXOP" Sounding feedback 'shall' be sent as a  response to a BR Poll, so it should be already implicit that it can exceed the TXOP, without fragmentation; it may be useful to include a clarification in this sentence.
	 include a clarification in this sentence.
	Agree. See Doc 1020r6.


Proposed resolution: Agree. 
TGac Editor: Ref 11mb D10.0, change the 9th paragraph after 9.19.2.2 as follows
9.19.2.2 EDCA TXOPs

When the TXOP limit is non-zero, a STA shall fragment an individually addressed MSDU so that the

transmission of the first MPDU of the TXOP does not cause the TXOP limit to be exceeded at the PHY rate

selected for the initial transmission attempt of that MPDU. The TXOP limit may be exceeded, when using a

lower PHY rate than selected for the initial transmission attempt of the first MPDU, for a retransmission of an

MPDU, for the initial transmission of an MPDU if any previous MPDU in the current MSDU has been

retransmitted, or for group addressed MSDUs. The TXOP limit may also be exceeded by transmitting an NDPA or Beamforming Report Poll in the sense that the NDPA or the Beamforming Report Poll fits within the TXOP limit but the response to the NDPA or Beamforming Report Poll causes the TXOP limit to be exceeded, When the TXOP limit is exceeded due to the retransmission of an MPDU at a reduced PHY rate, the STA shall not transmit more than one MPDU in the TXOP.
	2295
	Fischer, Matthew
	Y
	80.32
	9.19.2.2
	
	
	
	ambiguous reference - save what value?
	change "save the value" to "save the value of the address"
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree. 
TGac Editor: Please make the following changes
9.19.2.2 EDCA TXOPs

A STA shall save the TXOP holder address for the BSS in which it is associated, which is the MAC address

from the Address 2 field of the frame that initiated a frame exchange sequence except when this is a CTS

frame, in which case the TXOP holder address is the Address 1 field. If the TXOP holder address is obtained

from a control frame, the STA shall save the value of the address with the Individual/Group bit forced to 0. If an RTS frame is received with the RA address matching the MAC address of the STA and the MAC address in the TA field in the RTS frame matches the saved TXOP holder address, then the STA shall send the CTS frame after SIFS,

without regard for, and without resetting, its NAV. When a STA receives a frame addressed to it that requires

an immediate response, except in the case of an RTS, it shall transmit the response independent of its NAV.

The saved TXOP holder address shall be cleared when the NAV is reset or when the NAV counts down to 0.
	3373
	Rosdahl, Jon
	Y
	80.50
	9.19.2.2a
	
	
	
	"should"?  So it's OK to transmit the frames in the secondary AC first?
	Clarify
	Agree. See Doc 1020r4.


Proposed resolution: Agree. See the proposed editing instructions that is provided below CID 3495. 
	2009
	Aboul-Magd, Osama
	N
	80.51
	9.19.2.2a
	
	
	
	in the statement, "…the frames in the primary AC queue should be transmitted to the destination first.."
	Change "should" to "shall"
	Agree. See Doc 1020r4.
	


Proposed resolution: Agree. See the proposed editing instructions that is provided below CID 3495.
	3495
	Stacey, Robert
	Y
	80.47
	9.19.2.2a
	
	
	
	This section should limit the sharing description to the MU PDDU, not the EDCA TXOP. Frames from secondary ACs may be included in an MU PDDU provided the duration of the PPDU is determined by primary AC traffic. If we state this simple rule then there is no need for the diagram showing multiple PPDUs and no need to discussion TXOPs with mixtures of SU and MU PPDUs, etc.
	Rework section (or move it into 9.19.2.4). Introductory text should state that sharing is achieved when primary AC traffic is transmitted in an MU PPDU and resources permit traffic from secondary ACs to be included without increasing the duration of the MU PPDU. Add a rule: "Secondary AC traffic may be included in an MU PPDU carrying primary AC traffic. The inclusion of secondary AC traffic in an MU PPDU shall not increase the duration of the PPDU beyond that required to transport the primary AC traffic alone." If a diagram is necessary it should show a single MU PPDU where the duration is determined by primary AC traffic and secondary traffic is included with padding to the PPDU duration. (I personally don't think the diagram is necessary). Note also that we can't and shouldn't prevent implementations doing silly things like limiting the primary AC traffic into one stream to free up streams for secondary AC traffic or decreasing the MCS of the primary AC traffic to increase the PPDU duration.
	Agree in principle. See Doc 1020r4.


Proposed resolution: Agree in principle. 
TGac Editor: Please make the following changes
9.19.2.2a Sharing an EDCA TXOP

This mode only applies to an AP that supports DL MU-MIMO. The AC whose EDCAF is granted an EDCA TXOP becomes the primary AC . TXOP sharing is achieved when primary AC traffic is transmitted in an MU PPDU and resources permit traffic from secondary ACs to be included, targeting up to four STAs . The inclusion of secondary AC traffic in an MU PPDU shall not increase the duration of the MU PPDU beyond that required to transport the primary AC traffic. If a destination is targeted by frames in the queues of both primary AC and secondary AC, the frames in the primary AC queue shall be transmitted to the destination first, among a series of downlink transmission within a TXOP. The decision of which secondary ACs and destinations are selected for TXOP sharing, as well as the order of transmissions, are implementation specific and is out of scope of this specification.

NOTE—Each A-MPDU shall contain frames from the same AC as defined in 8.6.3 (A-MPDU contents).

When sharing, the TXOP duration is bounded by the TXOP limit of the primary AC. 
An illustration of TXOP sharing is shown in Figure 9-ac1. In this figure, the AP has frames in queues of three of its ACs. It is assumed that the TXOP was obtained by AC_VI and is shared by AC_VO and AC_BE. It is also assumed that these frames are targeting three STAs, STA-1 to STA-3.
	3745
	Wu, Tianyu
	Y
	80.52
	9.19.2.2a
	
	
	
	If a TXOP is set up by RTS and CTS for MU-MIMO transmission, the RTS to the STAs with primary AC shall be transmitted first. The bandwidth of RTS sent to the STAs with secondary AC shall not be greater than the bandwidth of the CTS responded by the STAs with primary AC. 
	Change it as suggestted. Please refer to our proposal "Bandwidth request using RTSs for MU-MIMO" for details.
	Disagree. See Doc 1020r4.


Proposed resolution: Disagree. While there is currently no mandatory multiple RTS/CTS procedure for DL MU-MIMO, AP can optionally send multiple RTSs to a subset of the clients within the MU group. There are various ways to provide RTS/CTS protection for MU transmission by starting  to send RTS to any STA, and the choice of STA(s) should be completely up to the TXOP initiator. It may be that there is a hidden node problem at a STA for which only secondary AC traffic is available and in this case the RTS/CTS should be exchanged with that STA. It may have no effect if it were exchanged with a STA receiving primary AC traffic. Therefore the order of RTSs sent to the clients within a  MU group is up to the AP, hence it is not feasible to put a meaningful limitation on the bandwidth of the RTS frames sent.  
	3714
	Wah, Chia


	Y
	9.19.2.2a


	9.19.2.2a
	
	
	
	Although the AP can transmit to up to four STAs with a single PPDU in each DL MU-MIMO transmission, the TXOP transmission is not sufficiently protected. In situations where overlapped APs and/or legacy STAs exist, there will be severe collision. Hence, a new collision avoidance mechansims is required.
	A modified RTS/CTS procedure for protection in MU-MIMO transmission is required. For example,  e.g. when the coverage of BSs are overlap to each other, a single RTS multiple CTS to protect the MU-MIMO downlink can be used.
	Disagree. See the resolution provided in Doc 1020r4.


Proposed resolution: Disagree. The issue of RTS/CTS for DL MU-MIMO has been considered and debated several times in TGac. 

Regarding the proposed solutions based on multiple sequential CTS frames in response to a single RTS (or modified multiple-RTS), the possibility that RTS might not be responded by CTS by one of the intended clients causes a gap in the sequence of CTSs that might indicate availability of the medium to other clients, hence they might attempt to claim medium by starting a frame transmission. Error cases such as this questions the resilience of multiple sequential CTSs. Furthermore, to this time, no benefit for multiple-RTS or multiple-CTS mechanisms have been reported to TGac. 
On the other hand, the current rules allow AP to send multiple RTS one by one to whatever subset of the clients in the MU group and expect CTS for each of the RTSs. For instance, AP can send RTS to the primary client and after receiving CTS, AP can send RTS to one of the secondary clients and expect CTS in response (see 9.3.2.6a VHT RTS procedure , 9.3.2.7 CTS procedure and 9.19.2.2 EDCA TXOPs), etc. If the second or subsequent CTS is not sent then the AP can perform a PIFS recovery and for example not include that client in the MU PPDU (See 9.19.2.4). 
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