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11.2 Power management

11.2.1 Power management in an infrastructure network

Insert the following sentence at the end of 11.2.1: 

A STA may use both WNM-Sleep mode and PS mode simultaneously.

Insert the following clauses after 11.2.1.4:

11.2.1.4a FMS power management

Implementation of FMS is optional for a WNM STA. A STA that has a value of true for the MIB attribute dot11MgmtOptionFMSEnabled is defined as a STA that supports FMS. A STA for which the MIB attribute dot11MgmtOptionFMSEnabled is set to true shall set the FMS field of the Extended Capabilities information element to 1.
11.2.1.4a.1 FMS General Procedure
When dot11MgmtOptionFMSEnabled is set to true at the AP, the FMS Descriptor element shall be included in every Beacon frame. The FMS Descriptor indicates the FMS group addressed buffered frames in the AP. If there are no buffered frames for FMS streams setup at the AP, the Length field in the FMS Descriptor element shall be set to one. The FMS Descriptor element for a non-transmitted BSSID shall be included in the Multiple BSSID element sent in a Beacon frame. 
When dot11MgmtOptionFMSEnabled is set to true at the AP, the AP shall support from one to eight different FMS Streams with different delivery intervals. Corresponding to these eight delivery intervals are eight FMS counters. More than one FMSID may have the same delivery interval and therefore will share the same FMS Counter. An FMS Counter is associated with each unique delivery interval of one or more FMS Streams. 
Each FMS counter decrements once per DTIM beacon and when the FMS counter reaches zero, buffered group addressed frames assigned to that particular interval are scheduled for delivery immediately following the next Beacon frame containing the DTIM transmission. After transmission of the buffered group addressed frames, the AP shall reset the FMS counter to the delivery interval for the FMS streams associated with that FMS counter.
A non-AP STA that does not use FMS wakes every DTIM interval and follows group addressed frame reception rules as defined in 11.2.1.5.

A STA, that supports FMS, shall be capable of supporting a delivery interval of 1 for any stream. 
11.2.1.4a.2 Processing FMS Requests
A non-AP STA that supports FMS may request use of FMS by sending an FMS Request frame that includes one or more FMS Request elements that in turn includes one or more FMS subelements. Each FMS subelement identifies an FMS stream, the requested delivery interval and the maximum delivery interval for that stream. The FMS delivery interval shall be an integer multiple of the DTIM period.
Upon reception of the FMS Request frame, the AP shall transmit a single FMS Response frame that contains a corresponding FMS Response element for each FMS Request element in the same order received. For each FMS Response element, the FMS Response element shall contain a FMS Status subelement that corresponds to each FMS subelement in the FMS Request element and in the same order. 
For each FMS subelement, the following rules apply:
If the AP accepts the FMS subelement and the requested delivery interval, the FMS Status subelement in the FMS Response element shall be set to Accept and the FMSID will be assigned to a non-zero value. In addition the following AP behavior is defined:
· If the FMS stream identified in the FMS subelement matches a delivery interval already in use at the AP, the AP shall assign the FMS stream to use the FMS Counter ID assigned for that delivery interval.

· The AP may adjust the corresponding FMS Counter Current Count field in the FMS Descriptor element to align the transmission time of the FMS stream to the transmission time of other FMS streams that the STA is already receiving at the same delivery interval. 
· When an FMS Stream is active, the Current Count value for that FMS Stream is decremented by 1 for each Beacon frame the Current Count field appears in. 
· To reschedule when the FMS Stream identified by an FMSID, is transmitted, the AP has two options:

· Notify the STA using that FMS Stream, the AP shall keep the Current Count value the same across two consecutive Beacon frames in which the Current Count field appears. The algorithm by which the AP chooses to align or offset the different FMS counters is unspecified.
· Transmit an unsolicited FMS Response frame to the appropriate group address for the stream with updated Delivery Interval field when the Current Count field value reaches zero. Since the AP transmits this FMS Response frame as a group addressed frame, the frame will be scheduled for delivery at the appropriate DTIM interval when all non-AP STAs are awake to receive the frame. 
· An AP may resume default (non-FMS) transmission rules for a FMS stream by sending an unsolicited FMS Response frame to the appropriate group address with Delivery Interval set to 0 and the Element Status in the FMS Status Subelement set to “terminate”.
· If the FMS subelement contained a non-zero delivery interval and the non-AP STA specified a maximum delivery interval as part of the FMS request, the AP shall not modify the delivery interval for the stream greater than the maximum delivery interval specified by the non-AP STA.
· An AP shall transmit MSDUs belonging to the same FMSID in the same order that they were received at the MAC Data SAP. MSDUs belonging to the different FMSIDs are transmitted by the AP at the appropriate DTIM in the order received at the MAC data SAP based on the interval configured for the FMS stream.
If the AP denies the FMS subelement for any reason, including requested delivery interval, maximum delivery interval and TCLAS, the FMS Status subelement in the FMS Response element shall be set to Deny.
If the AP overrides the FMS subelement with an alternate delivery interval or alternate maximum delivery from the value specified in the FMS Request, the FMS Status subelement in the FMS Response element shall be set to Override.
A non-AP STA that wishes to terminate the use of FMS for a particular FMS Stream, identified by FMSID, shall transmit a FMS Request frame with a FMS Request element and FMS subelement with the FMSID matching the FMS stream and the delivery interval set to 0.
The AP shall respond to a malformed FMS Request frame with a FMS Response frame that denies all FMS Request elements by including a FMS Status code "1 - Deny, due to request format error or ambiguous classifier" in each FMS Status subelement in the FMS Response element.

11.2.1.4a.3 Processing FMS Responses
Upon reception of a FMS Response element, the non-AP STA shall read the status value contained in the FMS Status subelement and act according to the following behavior.

· If the FMS Status value is Accept:

· the non-AP STA knows the AP has accepted the FMS subelement contained within the FMS Request element. If the FMS Request element specified a non-zero delivery interval, the AP will deliver the requested streams at the delivery interval as specified by the non-AP STA in the FMS Request it sent. 
· After receiving the FMS Response, the non-AP STA shall be awake for the next DTIM beacon so that the non-AP STA can synchronize with the FMS Current Count for the requested FMS Stream. Once synchronized with the FMS Current Count, the non-AP STA need not wake up at every DTIM interval to receive group addressed frames. 
· If the FMS Status value is Deny:

· the non-AP STA knows the AP will not deliver the requested streams at the delivery interval as specified by the non-AP STA in the FMS Request. If the AP denies the usage of FMS for a particular stream, the stream will be transmitted at every DTIM interval.
· If the FMS Status value is Override:

· the non-AP STA knows the AP will not deliver the requested streams at the delivery interval as specified by the non-AP STA in the FMS Request. The delivery interval specified in the FMS Status subeelement with status value Override specifies a delivery interval that the AP is willing to accept for the specified streams. 
· The non-AP STA may choose to submit a new FMS Request with that delivery interval value. If the AP accepts this new FMS Request, it shall respond as described in 11.2.1.4a.1 for the AP behavior for accepting a FMS Request..




11.2.1.5 AP operation during the CP

Change bullet c in 11.2.1.5 as follows:

c)
At every beacon interval, the AP shall assemble the partial virtual bitmap containing the buffer status per destination for STAs in the PS mode and shall send this out in the TIM field of the Beacon frame. At every beacon interval, the APSD-capable AP shall assemble the partial virtual bitmap containing the buffer status of nondelivery-enabled ACs (if there exists at least one nondeliveryenabled AC) per destination for non-AP STAs in PS mode and shall send this out in the TIM field of the Beacon frame. When all ACs are delivery-enabled, the APSD-capable AP shall assemble the partial virtual bitmap containing the buffer status for all ACs per destination for non-AP STAs. If FMS is enabled, the AP shall include the FMS Descriptor information element in every Beacon frame. The FMS Descriptor information element shall indicate all FMS group addressed frames for which the AP is buffering frames. 

Change bullet f in 11.2.1.5 as follows:

f)
When dot11MgmtOptionFMSEnabled is set to false, iImmediately after every DTIM, the AP shall transmit all buffered group addressed MSDUs.

When dot11MgmtOptionFMSEnabled is set to true and the AP has established an FMS delivery interval for a multicast stream, the AP shall transmit all group addressed frames belonging to particular FMS stream immediately after the DTIM with the Current Count field value of the FMS Counter field set to 0 for that a particular FMS stream. 

The More Data field of each group addressed frame shall be set to 1 to indicate the presence of further buffered group addressed MSDUs. If the AP is unable to transmit all of the buffered group addressed MSDUs before the TBTT following the DTIM, the AP shall indicate that it will continue to deliver the group addressed MSDUs by setting set the bit for AID 0 (zero) in the bit map control field of the TIM element of every Beacon frameTIM element to 1 for a single BSSID or the corresponding group address bit is set to 1 for multiple BSSIDs, as defined in 7.3.2.6 and when dot11MgmtOptionFMSEnabled is set to true, by setting the FMS Descriptor information element to indicate to which group addresses there are still buffered frames, until all buffered group addressed frames have been transmitted.

When the AP transmits an STBC DTIM or TIM Beacon frame, the AP shall retransmit all group addressed frames that were transmitted following the non-STBC DTIM or TIM Beacon frame except that they are transmitted using the basic STBC MCS. It may be the case that a complete set of buffered group addressed frames is sent over a period of time during which non-STBC and STBC transmissions are interleaved, but the transition from non-STBC group addressed transmissions to STBC group addressed transmissions shall be preceded by the transmission of an STBC Beacon frame and the transition from STBC group addressed transmissions to non-STBC group addressed transmissions shall be preceded by the transmission of a non-STBC Beacon frame. 

11.2.1.6 AP operation during the CFP

Change bullet e in 11.2.1.6 as follows:

e)
When dot11MgmtOptionFMSEnabled is set to false, iImmediately after every DTIM (Beacon frame with DTIM Count field of the TIM element equal to zero), the AP shall transmit all buffered group addressed frames. 

When dot11MgmtOptionFMSEnabled is set to true and the AP has set up an FMS delivery interval for a multicast stream, the AP shall send all group addressed frames belonging to a particular FMS stream immediately after the DTIM with the Current Count field value of the FMS Counter field set to 0 for that particular FMS stream. 

The More Data field shall be set to indicate the presence of further buffered group addressed MSDUs. If the AP is unable to transmit all of the buffered group addressed MSDUs before the non-STBC or STBC TBTT following the DTIM, AP shall indicate that it shall continue to deliver the multicast MSDUs by setting set the bit for AID 0 in the bit map control field of the of the TIM element in every Beacon frameTIM element to 1 for a single BSSID or the corresponding group addressed bit is set to 1 for multiple BSSIDs, as defined in 7.3.2.6, and by setting the FMS Descriptor information element to indicate to which group addresses there are still buffered frames, until all buffered group addressed frames have been transmitted. 

When the AP transmits an STBC DTIM or TIM Beacon frame, the AP shall re-transmit all group addressed frames that were transmitted following the non-STBC DTIM or TIM Beacon frame except that they are transmitted using the basic STBC MCS. It may be the case that a complete set of buffered group addressed frames is sent over a period of time during which non-STBC and STBC transmissions are interleaved, but the transition from non-STBC group addressed transmissions to STBC group addressed transmissions shall be preceded by the transmission of a STBC Beacon frame and the transition from STBC group addressed transmissions to non-STBC group addressed transmissions shall be preceded by the transmission of a non-STBC Beacon frame. 

11.2.1.7 Receive operation for STAs in PS mode during the CP

Change bullet e in 11.2.1.7 as follows:

e)
When dot11MgmtOptionFMSEnabled is set to false and ReceiveDTIMs is true, the STA shall wake up early enough to be able to receive at least every non-STBC DTIM or at least every STBC DTIM sent by the AP of the BSS. 

When dot11MgmtOptionFMSEnabled is set to true and ReceiveDTIMs is true and the STA has been granted by the AP an alternate delivery interval for a multicast stream, the STA shall wake up before the non-STBC DTIM or STBC DTIM having Current Count of FMS Counter field set to 0 for that particular FMS stream. 

A STA that stays awake to receive group addressed MSDUs shall elect to receive at least all primary (non-STBC frame) group addressed transmissions or at least all secondary group addressed transmissions, and shall remain awake until the More Data field of the appropriate type (primary or secondary) of group addressed MSDUs indicates there are no further buffered group addressed MSDUs of that type, or until a TIM is received indicating there are no more buffered group addressed MSDUs of that type or until an FMS Descriptor information element is received indicating that there are no further buffered group addressed frames for which the STA has previously sent an FMS request. 

If a non-AP STA receives a QoS +CF-Ack frame from its AP with the More Data bit set to 1, then the STA shall operate exactly as if it received a TIM with its AID bit set. If a non-AP STA has set the More Data Ack subfield in QoS Capability information element to 1, then if it receives an ACK frame from its AP with the More Data bit set to 1, the STA shall operate exactly as if it received a e)
TIM with its AID bit set. For example, a STA that is using the PS-Poll delivery method shall issue a PS-Poll frame to retrieve a buffered frame. See also 9.2.7. 




Abstract


This document contains proposed edits to the TGv draft 4.01 that resolves D4.0 CIDs 149, 286, 201. 361, 362, 363, 364, 366, 367, 391, 404, 405, 406, 407, 409, 410, 434 .
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