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SM power save mode is only defined in 11n. However, some modification is needed to support SM power save mode in MU-MIMO. No rule is defined how to turn off redundant power chain (In 11n, RA is used for SM power save. However, in MU-MIMO, not all STA will check every RA in MU-MIMO packet)
	Define behavior.


Proposed Resolution:

Agree in principle. Several resolutions are discussed below and the best resolution is suggested with corresponding text changes.
Discussions:
A STA consumes power on all active receive chains, even though they are not necessarily required for the actual frame exchange. The SM Power Save feature allows a STA to operate with only one active receive chain for a significant portion of time.
· Static SM power save mode:

· A STA always enables only one Rx chains.

· No change is needed for supporting Static SM power save mode in MU-MIMO.
· Dynamic SM power save mode:

· A STA enables its multiple receive chains when it receives the start of a frame sequence addressed to it.

· The receiver switches to the multiple receive chain mode when it receives the RTS addressed to it and switches back immediately when the frame sequence ends.
An example of dynamic SM power save mode when applied to VHT STAs with MU-MIMO transmission:
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Current RTS/CTS sequence cannot activate all required receive chains of target STAs. Only one STA that is addressed by RTS can active receive chains.
· Option 1: Using an NDPA frame instead of an RTS frame to address multiple STAs
· Pros: activating multiple STA at one time

· Cons: protocol changes

· Option 2: Keep the original policy activating only single STA

· Pros: minimal spec changes
· Cons: may reduce scheduling gain

· Option 3: Disabling dynamic SM power save mode for VHT STAs
· Pros: simple
· Cons: too conservative
Considering the impacts of resulting changes, Option 2 seems to be the best-effort solution at this stage of .11ac specification.
Editing instructions:
10 MLME 

10.2 Power management

10.2.3 SM power save
A STA consumes power on all active receive chains, even though they are not necessarily required for the actual frame exchange. The SM Power Save feature allows a STA to operate with only one active receive chain for a significant portion of time.
The STA controls which receive chains are active through the PHY-RXCONFIG.request primitive specifying a PHYCONFIG_VECTOR parameter ACTIVE_RXCHAIN_SET that indicates which of its receive chains should be active.
In dynamic SM power save mode, a STA enables its multiple receive chains when it receives the start of a frame sequence addressed to it. Such a frame sequence shall start with a single-spatial stream individually addressed frame that requires an immediate response and that is addressed to the STA in dynamic SM power save mode. An RTS/CTS sequence may be used for this purpose. The receiver shall be capable of receiving a PPDU that is sent using an MCS that indicates more than one spatial stream a SIFS after the end of its response frame transmission. Upon the reception of the response frame, a STA shall not transmit MU PPDU using an MCS that indicates more than one spatial stream to the receivers that have not sent the response frame. The receiver switches to the multiple receive chain mode when it receives the RTS addressed to it and switches back immediately when the frame sequence ends. 
NOTE—A STA in dynamic SM power save mode cannot distinguish between an RTS/CTS sequence that precedes a MIMO transmission and any other RTS/CTS and, therefore, always enables its multiple receive chains when it receives an RTS addressed to itself.
The receiver can determine the end of the frame sequence through any of the following:

— It receives an individually addressed frame addressed to another STA.

— It receives a frame with a TA that differs from the TA of the frame that started the TXOP.

— The CS mechanism (see 9.3.2.2 (CS mechanism)) indicates that the medium is idle at the TxPIFS slot boundary (defined in 9.3.7 (DCF timing relations)).
A STA in static SM power save mode maintains only a single receive chain active.

An HT STA may use the SM Power Save Action frame to communicate its SM Power Save state. A non-AP HT STA may also use SM Power Save bits in the HT Capabilities element of its Association Request to achieve the same purpose. The latter allows the STA to use only a single receive chain immediately after association.
A STA that has one or more DLS links shall notify all STAs with which it has a DLS link of any change in SM power save mode before operating in that mode.
Changes to the number of active receive chains are made only after the SM Power Save Mode indication has been successfully delivered (i.e., by acknowledgment of a frame carrying the HT Capabilities element or by acknowledgment of a SM Power Save frame). The SM Power Save Mode indication shall be transmitted using a individually addressed frame.
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