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Discussion

Note that as might be expected because of parallel constructs in the standard, there are in fact, no changes needed to 10.2.1.7 “AP Operation during the CFP” because the language in that subclause is more generic than the language in its parallel subclause 10.2.1.6 “AP Operation during the CP”. 10.2.1.7 never refers to DATA or Management, but only to BUs.

There is at least one open issue, which might have already existed anyway:

What about the issue that EOSP that cannot be set in a BU that is a control frame?

For APSD, is the EOSP needed anyway, when the BU is the last allowable transmitted frame? E.g. if the limit per SP is 4 frames, then why does the 4th frame need to have EOSP=1? I suppose it helps the recipient, so that the recipient does not need to track the number of frames received in order to know when it may return to sleep. But then, this creates a problem when the 4th frame is a control frame. Does the AP need to send a 5th frame with EOSP=1? Does the control frame really count anyway, since it is not going to use normal RX buffer space?


Proposed changes


TGm editor: Modify the following definitions in subclause 3.2. Definitions specific to IEEE 802.11 as shown:


3.2 Definitions specific to IEEE 802.11

bufferable unit (BU): An MSDU, A-MSDU (HT STAs only), BlockAckReq frame, BlockAck frame or bufferable MMPDU that is buffered to operate the power saving protocol.

individually addressed bufferable unit (BU): An individually addressed bufferable unit ( BU)MSDU, individually addressed A-MSDU (HT STAs only) or individually addressed bufferable MMPDU.


TGm editor: Modify items g) and h) of 10.2.1.6 AP operation during the CP as shown:

10.2.1.6 AP operation during the CP

g) A single buffered BU for a STA in the PS mode shall be forwarded to the STA after a PS-Poll has been received from that STA. For a STA using U-APSD, the AP transmits one BU destined for the STA from any AC that is not delivery-enabled in response to PS-Poll from the STA. When all ACs associated with the STA are delivery-enabled, the AP transmits one BU from the highest priority AC. The AP can respond with either an immediate data or management frame or with an ACK, while delaying the responding data or management frame.

Within a BU transmitted toFor a STA in PS mode and not using U-APSD, the AP shall set the More Data field of the response data or management frame shall be set to indicate the presence of further buffered BUs for the polling STA. Within a BU transmitted to For a STA using U-APSD, the AP shall set the More Data field shall be set to indicate the presence of further buffered BUs that do not use delivery-enabled ACs. Within a BU transmitted to a STA in PS mode When for which all ACs associated with the STA are delivery-enabled, the AP shall set the More Data field shall be set to indicate the presence of further buffered Bus using delivery-enabled ACs. If there are buffered BUs to transmit to the STA, the AP may set the More Data bit in a QoS +CF-Ack frame to 1, in response to a QoS data frame to indicate that it has one or more pending BUs buffered for the PS STA identified by the RA in the QoS +CF-Ack frame. An AP may also set the More Data bit in an ACK frame to 1 in response to a QoS data frame to indicate that it has one or more pending BUs buffered for the PS STA identified by the RA in the ACK frame, if that PS STA has set the More Data Ack subfield in the QoS Capability element to 1.

While the AP has at least one BU queued for transmission to a STA in response to a previously received PS-Poll, the AP shall acknowledge any additional Further PS-Poll frames received from the samethat STA shall be acknowledged andbut shall not queue any additional BUs for transmission to that STA in response to the receipt of the additional PS-Poll frames ignored until the BU has either been successfully delivered or presumed failed due to maximum retries being exceeded. This prevents a retried PS-Poll from being treated as a new request to deliver a buffered BU.

While the AP has at least one BU queued for transmission to a STA in response to a previously received trigger frame, the AP shall acknowledge any additional trigger frames received from that STA but shall not queue any additional BUs for transmission to that STA in response to the receipt of the additional trigger frames. This prevents a retried trigger from being treated as a new request to deliver buffered BU(s).

h) At each scheduled APSD SP for a STA, the APSD-capable AP (i.e., an AP for which dot11APSDOptionImplemented is true) shall attempt to transmit at least one BU, using admitted TSPECs with the APSD and Schedule subfields both set to 1, that are destined for the STA. At each unscheduled SP for a STA, the AP shall attempt to transmit at least one BU, but no more than the value specified in the Max SP Length field in the QoS Capability element from delivery-enabled ACs, that are destined for the STA.

The More Data bit of the individually addressed data or bufferable management frameBUs transmitted using delivery-enabled ACs and destined for that STA indicates that more BUs are buffered for the delivery-enabled ACs. The More Data bit equal to 1 in data or bufferable management framesBUs transmitted using nondelivery-enabled ACs and destined for that STA indicates that more BUs are buffered for the nondelivery-enabled ACs. For all frames except for the final frame of the SP, the EOSP subfield of the QoS Control field of the QoS data frame shall be set to 0 to indicate the continuation of the SP. An AP may also set the More Data bit to 1 in a QoS +CF-Ack frame in response to a QoS data frame to indicate that it has one or more pending BUs buffered for the target STA identified by the RA in the QoS +CF-Ack frame. If the QoS data frame is using a delivery-enabled AC, the More Data bit in the QoS +CF-Ack frame indicates more BUs for all delivery-enabled ACs. If the QoS data frame is not using a delivery-enabled AC, the More Data bit in the QoS +CF-Ack frame indicates more BUs for all ACs that are not delivery-enabled.

The AP considers an APSD STA to be in Awake state after it has sent a QoS +CF-Ack frame, with the EOSP subfield in the QoS Control field equal to 0, to the APSD STA. If necessary, the AP may generate an extra QoS Null frame, with the EOSP set to 1. When the AP has transmitted an individually addressed frame to the STA with the EOSP subfield set to 1 during the SP except for retransmissions of that frame, the AP shall not transmit any more frames to that STA using this mechanism until the next SP. The AP shall set the EOSP subfield to 1 to indicate the end of the SP in APSD.


TGm editor: Modify item d) of 10.2.1.8 Receive operation for STAs in PS mode during the CP as shown:


10.2.1.8 Receive operation for STAs in PS mode during the CP

d) If the More Data field in the received data or bufferable management frameBU indicates that more traffic for that STA is buffered, the STA, at its convenience, shall Poll until no more BUs are buffered for that STA.


TGm editor: Modify item d) of 10.2.1.9 Receive operation for STAs in PS mode during the CFP as shown:


10.2.1.9 Receive operation for STAs in PS mode during the CFP

d) If the More Data field in the Frame Control field of the last data or bufferable management frameBU received from the AP indicates that more traffic for the STA is buffered, then, when the CFP ends, the STA may remain in the Awake state and transmit PS-Poll frames during the CP to request the delivery of additional buffered BUs, or may enter the Doze state during the CP (except at TBTTs for DTIMs expected during the CP), awaiting the start of the next CFP.
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