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Revision notes:

R1:

Corrected figure numbers: Reference to figure 8-240 changed to 8-239, reference to figure 8-243 changed to 8-242

Discussion of proposed changes:

There is a desire to have an intermediate spatial multiplexing power save (SMPS) mode as compared to the SMPS mode that exists today.

The current standard allows for HT STA to have multi-stream capability, with support for 1 to 4 streams (i.e. Nss = 1 to Nss = 4) currently permitted. The current standard allows a STA that supports Nss > 1 to support the SMPS power save feature which permits the STA to signal a “temporary” change from Nss > 1 support to Nss = 1 support.

For example, a STA with Nss = 3 capability indicates this in the HT Capability IE.

A transmitter wishing to communicate with that STA may transmit PPDUs employing  Nss = 1, Nss =2 or Nss = 3 to that STA.

However, if the STA also supports SMPS, then the STA can signal a temporary change which indicates that its current level of functionality is Nss = 1.

What is desired is the ability to provide indication of temporary support for an additional, intermediate level of Nss support, for example, Nss = 2.

The text changes shown in this document are intended to implement this capability.

Proposed changes:

8.4.1.22 SM Power Control field

TGm Editor: Change figure 8-53 “SM Power Control fixed field” in subclause 8.4.1.22 “SM Power Control field” by making bits B2, B3, B4 into a new subfield labelled “SM Level subfield” and reducing the existing “Reserved” subfield to comprise only bits B5, B6, B7.

TGm Editor: Change the text of subclause 8.4.1.22 “SM Power Control field” to add a description of the new “SM Level” subfield as shown:

The SM Power Control field is used in an SM Power Save frame (see 8.5.12.3 (SM Power Save frame format)) by a STA to communicate changes in its SM power-saving state. The field is 1 octet in length and is illustrated in Figure 8-53 (SM Power Control fixed field).

The SM Power Save Enabled subfield indicates whether SM power saving is enabled at the STA. A value of 1 indicates enabled, and a value of 0 indicates disabled.

The SM Mode subfield indicates the mode of operation. A value of 1 indicates dynamic SM power save mode, a value of 0 indicates static SM power save mode. The modes are described in 10.2.3 (SM power save).

The SM Level subfield indicates the level of SM power save that is invoked after a successful exchange of a frame containing the SM Power Control field when the SM Power Save Enabled subfield has a value of 1. The value in the SM Level subfield is equal to the number of receive chains minus one that are indicated as active in the ACTIVE_RXCHAIN_SET parameter of the PHYCONFIG_VECTOR that will be passed in the PHYCONFIG_VECTOR within the PHY-CONFIG.request that will follow the successfully acknowledged exchange of the frame that contains the SM Power Control field. The SM Level subfield is set to zero when the SM Power Save Enabled subfield has a value of 0. 
8.4.2.58.2 HT Capabilities Info field

TGm Editor: Change B13 of figure 8-239 “HT Capabilities Info field” within subclause 8.4.2.58.2 HT Capabilities Info field” from “Reserved” to “Enhanced SM Power Save”, adding a row to Table 8-122 “Subfields of the HT Capabilities Info field” immediately preceding the row that contains “Forty MHz Intolerant” in the Subfield column, the new row to contain the information shown, with the first of the depicted rows for column naming reference only and not to be included as new entries in the table:

	Subfield
	Definition
	Encoding

	Enhanced SM Power Save
	Indicates whether Enhanced SMPS is supported (see 10.2.3)
	Set to 0 if Enhanced SMPS is not supported.

Set to 1 if Enhanced SMPS is supported.


8.4.2.58.5 HT Extended Capabilities field

TGm Editor: Change B3, B4, B5 of figure 8-242 “HT Extended Capabilities field” within subclause 8.4.2.58.5 HT Extended Capabilities field” from “Reserved” to “SM Power Save RX Chains”, adding a row to Table 8-125 “Subfields of the HT Extended Capabilities field” immediately preceding the row that contains “MCS Feedback” in the Subfield column, the new row to contain the information shown, with the first of the depicted rows for column naming reference only and not to be included as new entries in the table”:

	Subfield
	Definition
	Encoding

	SM Power Save Level
	Indicates the number of receive chains minus one that are enabled when the STA is operating with SM Power Save mode enabled (see 10.2.3)
	Set to the number of receive chains minus one that are enabled when the SM Power Save Enabled subfield of the HT Capabilties  element containing this subfield is set to 1.

Set to 0 if the SM Power Save Enabled subfield of the HT Capabilties  element containing this subfield is set to 0.


TGm Editor: Change the text of subclause 10.2.3 “SM Power Save” as shown:

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  a reduced set of active receive chains for a significant portion of time.

The STA controls which receive chains are active through the PHY-CONFIG.request primitive specifying a PHYCONFIG_VECTOR parameter ACTIVE_RXCHAIN_SET that indicates which of its receive chains should be active.

The MAC maintains a variable PSSS which is equal to the number of receive chains that the STA uses when the SMPS mode is enabled. PSSS is set to the value plus one of the SM Power Level subfield of the HT Extended Capabilities field immediately following the successful transmission of such field in an association request or association response frame in which the SM Power Save subfield is set to 0 or 1. PSSS is set to the value plus one of the SM Level subfield of the SM Power Control fixed field immediately following the successful transmission of such field in an Action frame in which the SM Power Save Enabled subfield is set to one.
The MAC maintains a variable AMSS which is equal to the number of receive chains that the STA uses when the SMPS mode is disabled and corresponds to the highest number of receive chains that is indicated as supported by the STA.
In dynamic SM power save mode, a STA enables AMSS receive chains when it receives the start of a frame sequence addressed to it. Such a frame sequence shall start with a frame that is individually addressed to the STA in dynamic SM power save mode, uses PSSS spatial streams or fewer and requires an immediate response . 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 as many as AMSS spatial streams a SIFS after the end of its response frame transmission. The receiver shall enable AMSS receive chains when it receives the RTS addressed to it and may disable all except for PMSS receive chains when the frame sequence ends. At the end of the frame sequence, the STA transmitting to the SMPS-enabled STA shall assume that the SMPS-enabled STA has disabled all except for PMSS receive chains.
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 AMSS 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 PMSS receive chains active as long as the SMPS mode is enabled.

An HT STA may use the SM Power Save Action frame to communicate its SM Power Save mode and its PMSS value minus one. A non-AP HT STA may also use SM Power Save bits and the SM Power Save Level subfield in the HT Capabilities element of its Association Request to achieve the same purpose. The latter allows the STA to use only PMSS receive chains immediately after association.


The SM Power Save Mode indication shall be transmitted using an individually addressed frame.
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). 
A STA that has one or more DLS and TDLS links shall notify all STAs with which it has a either a DLS or TDLS link of a transition from SM Power Save mode disabled to SM Power save mode enabled before operating with SM Power Save mode enabled.
A STA that supports Enhanced SMPS shall not transmit, to a STA that does not support Enhanced SMPS, an SM Level subfield with a value other than 0. A STA that supports Enhanced SMPS shall not transmit, to a STA that does not support Enhanced SMPS, an SM Power Save RX Chains subfield with a value other than 0.
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Abstract


This document provides text for a proposal to enhance the HT SMPS mechanism.
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