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	Abstract	
[bookmark: _Hlk13974497]This submission proposes resolutions for following CIDs received for TGbe LB271:
17950
Revisions:
· Rev 0: Initial version of the document.




Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGbe Draft. This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGbe Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGbe Editor: Editing instructions preceded by “TGbe Editor” are instructions to the TGbe editor to modify existing material in the TGbe draft. As a result of adopting the changes, the TGbe editor will execute the instructions rather than copy them to the TGbe Draft.



	CID
	Commenter
	Page
	Clause
	Comment
	Proposed Change
	Resolution

	17950
	Yuchen Guo
	542.29
	35.3.12.6
	the ML SM PS scheme is missing
	please add corresponding scheme. The commenter will bring a contribution to solve this issue.
	Revised – 

Agree with the commenter.

TGbe Editor: please implement the changes in this document tagged as #17950





Discussion:
This submission resolves CID 17950 by proposing spec texts for the following motion:
802.11be define a ML (multi-link) SM power save mode in R2 as follows.
· A non-AP MLD that is in ML SM PS mode can use only one link and one active receive chain for receiving and responding to an initial frame sent by the AP, and addressed to it.
· The non-AP MLD becomes available on other links after responding to the initial frame.
· How and which device determines the “other links” is TBD.
· The non-AP MLD may become unavailable on any of the “other links” if one of the followings is satisfied:
· The TXOP on the “other link” has ended.
· Other TBD condition to deal with the case when the non-AP MLD does not receive any frame addressed to it on the “other links”. 
· This is an optional feature for both AP and non-AP MLD.  
[Motion 146, #SP343, [23] and [249]]

There are some improvements in this document comparing with the text in 11-22-1250r4, including:
The text for the setup procedure is polished following similar text style as the eMLSR mode;
Under MLSM power save mode, the AP MLD can indicate the links for the non-AP MLD to wakeup.

[bookmark: _GoBack]

TGbe editor: Please add the following subclause 35.3.12.10 (Multi-Link SM Power Save Mode) after subclause 35.3.12.9 (Use of More Data subfield by an MLD)
35.3.12.10 Multi-Link SM Power Save Mode (#17950)
The multi-link SM (MLSM) power save mode defined in this subclause allows a non-AP MLD with multiple receive chains to listen on a single link with a single receive chain, and then become available on multiple links after responding to an initial frame sent by the AP addressed to it. This helps to reduce the power consumption of the non-AP MLD during an idle period, and allows a high data rate when traffic arrives.
In MLSM power save mode, a non-AP MLD shall follow the rules defined in this subclause.
An AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true shall follow the rules defined in this subclause
A non-AP MLD may operate in the MLSM power save mode on a specified set of the enabled links between the non-AP MLD and its associated AP MLD. The specified set of the enabled links for which the MLSM power save mode is applied is called the MLSM links. The MLSM links shall be indicated in the MLSM Link Bitmap subfield in the MLSM Power Control field of the MLSM Power Save frame by setting the bit positions of the MLSM Link Bitmap subfield to 1. 
A non-AP MLD shall not operate in the MLSM power save mode if any of its affiliated STA is operating in the dynamic SM power save mode. A non-AP MLD shall not operate in the MLSM power save mode if it is operating in the EMLSR mode or the EMLMR mode. When a non-AP MLD is operating in the MLSM power save mode, the non-AP MLD shall not operate in the EMLSR mode or the EMLMR mode, each STA affiliated with the non-AP MLD shall not operate in the dynamic SM power save mode.
When a non-AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true (re)associates with an AP MLD, the MLSM power save mode is disabled by default.
An MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true shall set the MLSM Capabilities Present subfield to 1 and shall set the MLSM Power Save Support subfield of the Common Info field of the Basic Multi-Link element (9.4.2.312.2 (Basic Multi-Link element)) to 1 in all Management frames that include the Basic Multi-Link element except Authentication frames. An MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to false shall set the MLSM Capabilities Present subfield to 0.
When a non-AP MLD with dot11EHTMLSMPowerSaveOptionActivated equal to true intends to enable the MLSM power save mode on the MLSM links, then:
— A non-AP STA affiliated with the non-AP MLD shall transmit an MLSM Power Save frame, with the MLSM Power Save Enabled subfield of the MLSM Power Control field of the frame equal to 1, to an AP affiliated with an AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true. The link identified by the MLSM Primary Link ID subfield in the MLSM Power Control field of the MLSM Power Save frame is defined as the MLSM primary link.
— An AP affiliated with the AP MLD should successfully transmit an MLSM Power Save frame, after the AP MLD is ready to serve the non-AP MLD in the MLSM power save operation, as a response to the received MLSM Power Save frame, to one of the STAs affiliated with the non-AP MLD, within the transition timeout interval, and the following rules apply:
a) The transition timeout interval is indicated in the MLSM Power Save Transition Timeout subfield in the MLSM Capabilities subfield of the Basic Multi-Link element.
b) The transition timeout interval starts at the end of the PPDU[+SigExt] that is transmitted by the AP affiliated with the AP MLD carrying the immediate acknowledgement to the MLSM Power Save frame transmitted by the STA affiliated with the non-AP MLD.
c) The EML Control field of the EML Operating Mode Notification frame transmitted by the AP affiliated with the AP MLD is set to the same value as the MLSM Power Control field in the received MLSM Power Save frame.
— The non-AP MLD shall operate in the MLSM power save mode on the MLSM links and the non-AP STA affiliated with the non-AP MLD operating on the MLSM primary link shall transition to active mode without being required to transmit a frame with the Power Management subfield equal to 0, either:
a) At the end of the transition timeout interval, or
b) Before the end of the transition timeout interval, immediately after transmitting an acknowledgment as a response to the received MLSM Power Save frame from one of the APs affiliated with the AP MLD,
whichever comes first.
When a non-AP MLD with dot11EHTMLSMPowerSaveOptionActivated equal to true intends to disable the MLSM power save mode on the MLSM links, then:
— A non-AP STA affiliated with the non-AP MLD shall transmit an MLSM Power Save frame, with the MLSM Power Save Enabled subfield of the MLSM Power Control field of the frame equal to 0, to an AP affiliated with an AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true. 
— An AP affiliated with the AP MLD should successfully transmit an MLSM Power Save frame, after the AP MLD is no longer serving the non-AP MLD in the MLSM power save operation, as a response to the received MLSM Power Save frame, to one of the STAs affiliated with the non-AP MLD, within the transition timeout interval, and the following rules apply:
a) The transition timeout interval is indicated in the MLSM Power Save Transition Timeout subfield in the MLSM Capabilities subfield of the Basic Multi-Link element.
b) The transition timeout interval starts at the end of the PPDU[+SigExt] that is transmitted by the AP affiliated with the AP MLD carrying the immediate acknowledgement to the MLSM Power Save frame transmitted by the STA affiliated with the non-AP MLD.
c) The EML Control field of the EML Operating Mode Notification frame transmitted by the AP affiliated with the AP MLD is set to the same value as the MLSM Power Control field in the received MLSM Power Save frame.
— The non-AP MLD shall disable the MLSM power save mode on the MLSM links and the non-AP STAs affiliated with the non-AP MLD operating on the MLSM links shall transition to active mode without being required to transmit a frame with the Power Management subfield equal to 0, either:
a) At the end of the transition timeout interval, or
b) Before the end of the transition timeout interval, immediately after transmitting an acknowledgment as a response to the received MLSM Power Save frame from one of the APs affiliated with the AP MLD,
whichever comes first.

When a non-AP MLD is operating in the MLSM power save mode, the following applies:
— The non-AP MLD may use a single receive chain to transmit or receive frames on the MLSM primary link.
— The STAs on the MLSM links that are not the MLSM primary link may become unavailable.
— An AP affiliated with the AP MLD that initiates frame exchanges with the non-AP MLD on the MLSM primary link shall begin the frame exchange sequence by transmitting an initial frame to the non-AP MLD with the number of spatial streams of the initial frame set to 1. The AP shall ensure that the padding duration of the PPDU carrying the initial frame is greater than or equal to the maximum of the values indicated in the MLSM Padding Delay subfield of the Basic Multi-Link element received from the non-AP MLDs with which the frame exchanges are initiated. The initial frame shall be a QoS-Null frame carrying an AAR Control subfield in the HT Control field. The AAR Control subfield transmitted by the AP shall indicate the link identifier(s) of the other APs that may transmit to the non-AP STA during the time period of the frame exchange sequence. The links indicated by the AAR Control subfield of the initial frame shall be part or all of the MLSM links, and are defined as MLSM activated links.
— The non-AP MLD becomes available on its MLSM activated link(s) by having the corresponding STA(s) in an awake state when the STA affiliated with the non-AP MLD that operates on the MLSM primary link receives the start of a frame exchange sequence addressed to it. The number of spatial streams that the corresponding STA(s) shall be able to receive is subject to the spatial stream capabilities and operating mode of the corresponding STA(s) before the non-AP MLD enabled the MLSM power save mode.
— After the AP transmits the initial frame and receives an immediate response frame as a response to the initial frame, the APs affiliated with the AP MLD that are operating on the MLSM activated link(s) may transmit frames to the STA(s) affiliated with the non-AP MLD with the number of spatial streams, subject to the spatial stream capabilities and operating mode of the corresponding STA(s) before the non-AP MLD enables the MLSM power save mode.
— The non-AP MLD may become unavailable on any MLSM activated link except the MLSM primary link if the non-AP STA affiliated with the non-AP MLD that operates on the MLSM activated link:
• does not receive any frame addressed to it within an aPPDUMaxTime.
• is in a frame exchange sequence, and determines the end of the fame exchange sequence through any of the conditions defined in 11.2.6 (SM power save).
— The non-AP MLD may use a single receive chain to transmit or receive frames on the MLSM primary link when it determines the end of the frame exchange sequence on the MLSM primary link through any of the conditions defined in 11.2.6 (SM power save).


9.4.2.312.2.1 Multi-Link Control field of the Basic Multi-Link element

The format of the Presence Bitmap subfield of the Basic Multi-Link element is defined in Figure 9-1002g (Presence Bitmap subfield of the Basic Multi-Link element format).
	
	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B6   B7   B11

	
	Link ID Info
Present
	BSS
Parameters
Change
Count
Present
	Medium
Synchronization
Delay
Information
Present
	EML
Capabilities
Present (#24417)
	MLD
Capabilities
and
Operations
Present
	MLD ID
Present
	MLSM Capabilities Present
	Reserved

	Bits:
	1
	1
	1
	1
	1
	1
	1
	65

	
	
	Figure 9-1002g—Presence Bitmap subfield of the Basic Multi-Link element format


TGbe editor: Please insert the following paragraph at the end of this subclause
(#17950)The MLSM Capabilities Present subfield is set to 1 if the MLSM Capabilities subfield is present in the Common Info field. Otherwise, the MLSM Capabilities Present subfield is set to 0.



9.4.2.312.2.2 Common Info field of the Basic Multi-Link element

The format of the Common Info field of the Basic Multi-Link element is defined in Figure 9-1002h (Common Info field of the Basic Multi-Link element format).

	
	Common
Info
Length
	MLD
MAC
Address
	Link ID
Info
	BSS
Parameters
Change
Count (#24417)
	Medium
Synchronization
Delay
Information
	EML
Capabilities
	MLD
Capabilities
and
Operations
	MLD
ID
	MLSM Capabilities

	Octets:
	1
	6
	0 or 1
	0 or 1
	0 or 2
	0 or 2
	0 or 2
	0 or 1
	0 or 1

	
	Figure 9-1002h—Common Info field of the Basic Multi-Link element format (#17950)



TGbe editor: Please insert the following paragraphs at the end of this subclause
(#17950)The format of the MLSM Capabilities subfield is defined in Figure 9-1002la (MLSM Capabilities subfield format).

	
	B0
	B1         B4
	B5      B7

	
	MLSM Power Save Support
	MLSM Power Save Transition Timeout
	MLSM Padding Delay

	Bits:
	1
	4
	3

	Figure 9-1002la MLSM Capabilities subfield format



The MLSM Power Save Support subfield indicates support of the MLSM power save mode operation for an MLD. The MLSM Power Save Support subfield is set to 1 if the MLD supports the MLSM power save mode operation; otherwise, it is set to 0.
The MLSM Power Save Transition Timeout subfield indicates the timeout value for the MLSM Power Save frame exchange in MLSM power save mode. When the MLSM Power Save Transition Timeout subfield is included in a frame sent by an AP affiliated with an AP MLD, the MLSM Power Save Transition Timeout subfield is set as defined in Table 9-401ia (Encoding of the MLSM Power Save Transition Timeout subfield). When the MLSM Power Save Transition Timeout subfield is included in a frame sent by a non-AP STA affiliated with a non-AP MLD, the MLSM Power Save Transition Timeout subfield is reserved.
Table 9-401ia—Encoding of the MLSM Power Save Transition Timeout subfield
	MLSM Power Save Transition Timeout
subfield value
	Timeout value

	0
	0 µs

	1
	128 µs

	2
	256 µs

	3
	512 µs

	4
	1 TU

	5
	2 TUs

	6
	4 TUs

	7
	8 TUs

	8
	16 TUs

	9
	32 TUs

	10
	64 TUs

	11-15
	Reserved


The MLSM Padding Delay subfield indicates the minimum MAC padding duration of the Padding field of the initial frame requested by the non-AP MLD as defined in 35.3.12.7 (Multi-Link SM Power Save Mode). When the MLSM Padding Delay subfield is included in a frame sent by an AP affiliated with an AP MLD, the EMLSR Padding Delay subfield is set to 0. The MLSM Padding Delay subfield includes 3 bits and is set as defined in Table 9-401ib (Encoding of the MLSM Padding Delay subfield).
Table 9-401ib—Encoding of the MLSM Padding Delay subfield
	MLSM Padding Delay subfield value
	MLSM Padding Delay

	0
	0 µs

	1
	32 µs

	2
	64 µs

	3
	128 µs

	4
	256 µs

	5-7
	Reserved




9.6.35.1 Protected EHT Action field
TGbe editor: Please modify Table 9-623c (Protected EHT Action field values) as the following.
Table 9-623c—Protected EHT Action field values (#17950)
	Value
	Meaning
	Time priority

	0
	TID-To-Link Mapping Request
	No

	1
	TID-To-Link Mapping Response
	No

	2
	TID-To-Link Mapping Teardown
	No

	3
	EPCS Priority Access Enable Request
	No

	4
	EPCS Priority Access Enable Response
	No

	5
	EPCS Priority Access Teardown
	No

	6
	EML Operating Mode Notification
	No

	7
	MLSM Power Save
	No

	78-255
	Reserved
	





TGbe editor: Please add the following subclause 9.6.35.9 (MLSM Power Save frame details) after subclause 9.6.35.8 (EML Operating Mode Notification frame details)
9.6.35.9 MLSM Power Save frame details (#17950)
The MLSM Power Save frame is used to indicate that a non-AP MLD with which the transmitting STA is affiliated is changing its MLSM power save operation.
The Action field of the MLSM Power Save frame contains the information shown in Table 9-623k (Protected MLSM Power Save frame Action field format).
Table 9-623k— Protected MLSM Power Save frame Action field format
	Order
	Information

	1
	Category

	2
	Protected EHT Action

	3
	Dialog Token

	4
	MLSM Power Control (see 9.4.1.75 (MLSM Power Control field))



The Category field is defined in 9.4.1.11 (Action field).
The Protected EHT Action field is defined in 9.6.35.1 (Protected EHT Action field).
The Dialog Token field is set by a non-AP MLD to a nonzero value chosen by the non-AP MLD and is set
by an AP MLD to the value copied from the corresponding received MLSM Power Save frame.

9.4.1.75 MLSM Power Control field (#17950)
The MLSM Power Control field is defined in Figure 9-144k (MLSM Power Control field format).

	
	B0
	B1            B4
	B5            B7
	B8         B23

	
	MLSM Power Save Enabled
	MLSM Primary Link ID
	Reserved
	MLSM Link Bitmap

	Bits:
	1
	4
	3
	0 or 16

	Figure 9-144k— MLSM Power Control field format


[bookmark: _Hlk139549209]A non-AP MLD with dot11EHTMLSMPowerSaveOptionActivated equal to true sets the MLSM Power Save Enabled subfield to 1 to indicate that the non-AP MLD intends to operate in MLSM power save mode and to 0 to indicate that the non-AP MLD does not operate in MLSM power save mode. An AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true that receives an MLSM Power Save frame from a STA affiliated with a non-AP MLD, sets the MLSM Power Save Enabled subfield of the MLSM Power Save frame that is sent in response, to the value obtained from the received MLSM Power Save frame.
The MLSM Primary Link ID subfield indicates the link ID of the MLSM primary link. A non-AP MLD with dot11EHTMLSMPowerSaveOptionActivated equal to true sets the MLSM Primary Link ID subfield to indicate the MLSM primary link that the non-AP MLD intends to operate on. An AP MLD with dot11EHTMLSMPowerSaveOptionImplemented equal to true that receives an MLSM Power Save frame from a STA affiliated with a non-AP MLD, sets the MLSM Primary Link ID subfield of the MLSM Power Save frame that is sent in response, to the value obtained from the received MLSM Power Save frame.
The MLSM Link Bitmap subfield indicates the subset of the enabled links that is used by the non-AP MLD in the MLSM power save mode. The bit position i of the MLSM Link Bitmap subfield corresponds to the link with the
Link ID equal to i and is set to 1 to indicate that the link is used by the non-AP MLD for the MLSM power save mode
and is a member of the MLSM links; otherwise the bit position is set to 0.


Annex C
TGbe Editor: please add the following paragraphs in this clause
dot11EHTMLSMPowerSaveOptionImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a capability variable.
Its value is determined by device capabilities.
This attribute, when true, indicates that the station implementation is
capable of supporting MLSM power save operation."
DEFVAL { false }
::= { dot11EHTStationConfigEntry <ANA> }

dot11EHTMLSMPowerSaveOptionActivated OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"This is a control variable.
It is written by an external management entity or the SME. Changes take
effect as soon as practical in the implementation.
This attribute, when true, indicates that the capability of the station to
provide MLSM power save operation is enabled. The capability is disabled, otherwise." 
DEFVAL { false }
::= { dot11EHTStationConfigEntry <ANA> }
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