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	CID
	Section
	P
	L
	Type
	Comment
	Suggestion
	Status

	2109
	10.2.1.4a
	94
	39, 43
	T
	In current Draft, a VHT AP shall not transmit frames to a non-AP VHT STA that is allowed to enter Doze state for the remainder of the TXOP. But when AP sends a frame with More Data field set to 0 to a STA while not correctly receive an acknowledgement, the AP can't make sure the destination STA  enter Doze state or not. If the standard allow AP to retransmit the last PPDU to the destination STA will greatly improve efficiency. Otherwise, AP has to buffer the last PPDU, and gain another TXOP to transmit the only remain PPDU.
	Add a mechanism to enable the AP to ensure the the destination STA has received the last PPDU prior to going to the Doze mode. 

Refer to contribution "11-11-xxxx-00-00ac-resolution-to-comment-xxx" for details. 
	AGREE IN PRINCIPLE. See the text change in 11/1553r0


Discussion:
In the current standard, very detailed error recovery mechanisms for traditional PS mode had been introduced, which include the similar scenario described in CID 2109. So it is reasonable to follow the tradition and allow error recovery in TXOP PS mode. 

Following paragraph is the error recovery mechanisms for PS mode (page 918, line 17 of REVmb D 10.0):

A STA in PS mode, in an ESS, initiates a frame exchange sequence by transmitting a PS-Poll frame to request data from an AP. In the event that neither an ACK frame nor a data frame is received from the AP in response to a PS-Poll frame, then the STA shall retry the sequence, by transmitting another PS-Poll frame. If the AP sends a data frame in response to a PS-Poll frame, but fails to receive the ACK frame acknowledging this data frame, the next PS-Poll frame from the same STA may cause a retransmission of the last MSDU. If the AP responds to a PS-Poll by transmitting an ACK frame, then responsibility for the data frame delivery error recovery shifts to the AP because the data are transferred in a subsequent frame exchange sequence, which is initiated by the AP. The AP shall attempt to deliver one MSDU to the STA that transmitted the PS-Poll, using any frame exchange sequence valid for an individually addressed MSDU. If the PS STA that transmitted the PS-Poll returns to Doze state after transmitting the ACK frame in response to successful receipt of this MSDU, but the AP fails to receive this ACK frame, the AP will retry transmission of this MSDU until the relevant retry limit is reached. 
And following paragraphs are AP operation during the CP for PS mode. (page 1076, line 36 of REVmb D 10.0):

i) If the AP does not receive an acknowledgment to an individually addressed data or bufferable management frame sent to a STA in PS mode following receipt of a PS-Poll from that STA, it may retransmit the frame for at most the lesser of the maximum retry limit and dot11QAPMissingAckRetryLimit times before the next Beacon frame, but it shall retransmit that frame at least once before the next Beacon frame, time permitting and subject to its appropriate lifetime limit. If an acknowledgment to the retransmission is not received, it may wait until after the next Beacon frame to further retransmit that frame subject to its appropriate lifetime limit.
j) If the AP does not receive an acknowledgment to an individually addressed data frame containing all or part of an MSDU or A-MSDU sent with the EOSP subfield equal to 1, it shall retransmit that frame at least once within the same SP, subject to applicable retry or lifetime limit. The maximum number of retransmissions within the same SP is the lesser of the maximum retry limit and dot11QAPMissingAckRetryLimit. If an acknowledgment to the retransmission of this last frame in the same SP is not received, it may wait until the next SP to further retransmit that frame, subject to its applicable retry or lifetime limit.
NOTE—An AP that transmits an A-MPDU containing data MPDUs in which the EOSP field is set to 1 and that receives a BlockAck that does not acknowledge all of those MPDUs, cannot transmit any missed data MPDUs within the current service period because the destination STA might now be asleep.
In draft  D1.2 of 11ac, there are five conditions that allows to enter Doze state:
— The STA finds that it is not a member of group indicated by RXVECTOR parameter GROUP_ID.

— The STA finds that the PARTIAL_AID in the RXVECTOR does not equal to 0 and does not match its partial AID.

— The STA finds that the PARTIAL_AID in the RXVECTOR matches its partial AID but the RA in the MAC header of the corresponding frame that is received correctly does not match the MAC address of the STA.
— The STA receives a frame with an RXVECTOR parameter NUM_STS equal to 0, if it is a member of group indicated by RXVECTOR GROUP_ID.

— The STA sends an acknowledgement in response to a frame received with More Data field equal to 0.
The first 4 conditions relate to the STAs that are not intended in current TXOP, while the last condition is for the intended STAs that have finished their transmission. We suggest that A VHT AP shall not transmit frames to a non-AP VHT STA that is allowed to enter Doze state according to the first 4 conditions above for the remainder of the TXOP. But for the intended STAs that have finished their transmission, it is better to have an error recovery mechanism.

Further, because the TXOP PS mechanism only cares about the current TXOP duration, which is much shorter than beacon duration, suggestion of retransmitting last frame one more time within current TXOP may be enough. 
Editing Instructions:
TGac Editor: The following change is based on Draft 1.2 of 11ac:
10.2.2.4a Power management during VHT transmissions

Change the third paragraph as follows:
If the AP allows VHT non-AP STAs to enter Doze state during a TXOP, then a VHT non-AP STA that is in VHT TXOP power save mode may enter the Doze state till the end of that TXOP when one of the following conditions exists:

— The STA finds that it is not a member of group indicated by RXVECTOR parameter GROUP_ID.

— The STA finds that the PARTIAL_AID in the RXVECTOR does not equal to 0 and does not match its partial AID.
— The STA finds that the PARTIAL_AID in the RXVECTOR matches its partial AID but the RA in the MAC header of the corresponding frame that is received correctly does not match the MAC address of the STA.

— The STA receives a frame with an RXVECTOR parameter NUM_STS equal to 0, if it is a member of group indicated by RXVECTOR GROUP_ID.

— The STA sends an acknowledgement in response to a frame received with More Data field equal to 0.
Note that a The VHT AP shall include a NAV-set sequence (e.g. RTS/CTS) at the beginning of such a TXOP with the Duration/ID value set to the remainder of the TXOP duration. A VHT AP shall not transmit frames to a non-AP VHT STA that is allowed it has been allowed to enter Doze state according to the first four conditions above for the remainder of the TXOP.
Insert the following paragraphs in page 116, line 58:
If the AP does not receive an acknowledgment to an individually addressed frame containing all or part of an MSDU or A-MSDU sent with the More Data field equal to 0, it shall retransmit that frame at least once within the same TXOP, time permitting and subject to applicable retry or lifetime limit. If an acknowledgment to the retransmission of this last frame in the same TXOP is not received, it may wait until the next TXOP to further retransmit that frame, subject to its applicable retry or lifetime limit.
NOTE-An AP that transmits an A-MPDU containing MPDUs in which the More Data field is set to 0 and that receives a BlockAck that does not acknowledge all of those MPDUs, cannot transmit any missed MPDUs within the current TXOP because the destination STA might now be asleep.
Insert Clause 9.3.4.4 in Draft 1.2:
9.3.4.4 Recovery procedures and retransmit limits

Add the following paragraph as the last paragraph of Clause 9.3.4.4:
(Start a new paragraph) If the AP fails to receive an acknowledgement after it transmits a frame with More Data field set to 0 to a VHT non-AP STA that in VHT TXOP power save mode, it shall retransmit this frame at least once within the current TXOP, time permitting and subject to applicable retry or lifetime limit.
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