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Abstract
This document provides proposals for text spec related to power save section.




1. Introduction

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 TGax Draft. The introduction and the explanation of the proposed changes are not part of the adopted material.

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

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



2. Proposed changes

TGax editor: Modify section 9.4.2.6 TIM element as follows


· TIM element
The TIM element contains four fields: DTIM Count, DTIM Period, Bitmap Control, and Partial Virtual Bit-map. See Figure 9-127 (TIM element format).
	
	Element ID
	Length
	DTIM Count
	DTIM Period
	Bitmap Control
	Partial Virtual Bitmap

	Octets:
	1
	1
	1
	1
	1
	1–251

	· TIM element format



The Element ID and Length fields are defined in 9.4.2.1 (General).(#139)
The Length field for this element(#139) is constrained as described below.
The DTIM Count field indicates how many Beacon frames (including the current frame) appear before the next DTIM. A DTIM count(#5291) of 0 indicates that the current TIM is a DTIM. The DTIM Count field(#5291) is a single octet. When a TIM element is included in a TIM frame, the DTIM Count field is reserved.(#308)
The DTIM Period field indicates the number of beacon intervals between successive DTIMs. If all TIMs are DTIMs, the DTIM Period field has the value 1. The DTIM Period value 0 is reserved. The DTIM period field is a single octet.
The Bitmap Control field is a single octet. Bit 0 of the field contains the traffic indication virtual bitmap(#234) bit associated with AID 0. This bit is set to 1 in TIM elements with a value of 0 in the DTIM Count field when one or more group addressed MSDUs/MMPDUs are buffered at the AP or the mesh STA. The remaining 7 bits of the field form the Bitmap Offset. 
The (#2060)traffic indication virtual bitmap, maintained by the AP or the mesh STA that generates a  TIM, consists of 2008 bits, and is organized into 251 octets such that bit number N (0  N  2007) in the bitmap corresponds to bit number (N mod 8) in octet number N / 8 where the low-order bit of each octet is bit number 0, and the high order bit is bit number 7. 

When included in TIM frames and FILS discovery frames at the beginning of a broadcast TWT SP by an HE AP:
· The DTIM count field is reserved
· The DTIM period is reserved
· The partial virtual bitmap is computed as follows:
· bit N in the traffic indication virtual bitmap that corresponds to an HE non-AP STA with AID N is determined as follows:
· Bit number N in the traffic indication virtual bitmap is 0 if the AP does not intend to transmit to the STA or to trigger the STA for an UL MU transmission during the TWT SP and before the next TWT SP. 
· Otherwise, bit number N in the traffic indication virtual bitmap is 1.

TGax editor: Modify table 9-257l1 (Table 9-257l1—	TWT Flow Identifier field for a broadcast TWT element) as follows



	· [bookmark: RTF34313130323a205461626c65]TWT Flow Identifier field for a broadcast TWT element

	TWT Flow Identifier field value
	Description when transmitted in a broadcast TWT element

	0
	No constraints on the frames transmitted during a broadcast TWT SP.

	1
	Frames transmitted during a broadcast TWT SP by a TWT scheduled STA are recommended to be limited to:
· Frames with reduced payload sizes that deliver control feedback:
· PS-Poll and QoS Null frames
· Feedback can be contained is the QoS Control field or in the HE variant HT Control field of the frame, whichever is present (see 25.5.1 (HE DL MU operation), 25.5.2 (UL MU operation), 25.8 (Operating mode indication), 25.14 (Link adaptation using the HE variant HT Control field), etc.)
· Frames that are sent as part of a sounding feedback exchange (see 25.6 (HE sounding protocol))
· Management frames
· Action, or Action No Ack frames

There are no restrictions on the frames transmitted by the scheduling STA of the broadcast TWT SP.

Trigger frames transmitted by the AP during the broadcast TWT SP will not contain RUs for random access (see 25.7.3.2 (Rules for TWT scheduling STA)).(#114)

	2
	Frames transmitted during a broadcast TWT SP by a TWT scheduled STAT are recommended to be limited to:
· Frames with reduced payload sizes that deliver control feedback:
· PS-Poll and QoS Null frames
· Feedback can be contained is the QoS Control field or in the HE variant HT Control field of the frame, whichever is present (see 25.5.1 (HE DL MU operation), 25.5.2 (UL MU operation), 25.8 (Operating mode indication), 25.14 (Link adaptation using the HE variant HT Control field), etc.)
· Frames that are sent as part of a sounding feedback exchange (see 25.6 (HE sounding protocol))
· Management frames
· Action, Action No Ack frames or (Re-)Association Request frames

There are no restrictions on the frames transmitted by the scheduling STA of the broadcast TWT SP.

Trigger frames transmitted by the AP during the broadcast TWT SP will contain at least one RU for random access (see 25.7.3.2 (Rules for TWT scheduling STA)).(#114)

	3
	No constraints on the frames transmitted during a broadcast TWT SP.
The AP transmits a TIM frame or a FILS discovery frame including a TIM element at the beginning of the TWT SP.

	43-7
	Reserved






TGax editor: Modify table 8-309a—FILS Discovery frame format as follows


8.6.8.36 [bookmark: _bookmark222]FILS Discovery frame format



	Order
	Information
	Notes

	1
	Category
	

	2
	Public Action
	

	3
	FILS Discovery Information field
	

	4
	Reduced Neighbor Report element
	The Reduced Neighbor Report element is optionally pres- ent.

	5
	FILS Indication element
	The FILS Indication element is optionally present.

	6
	Roaming Consortium element
	The roaming Consortium element is optionally present

	6
	Vendor Specific element
	One or more Vendor Specific elements are optionally present.

	7
	TIM element
	The TIM element is optionally present.



[bookmark: _bookmark223]	Table 8-309a—FILS Discovery frame format



TGax editor: Add the following to the section 8.6.8.36 FILS discovery frame format
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The FILS discovery frame may include a TIM element, which is defined in   9.4.2.6 (TIM element), for operation as defined in  25.15.3 (Opportunistic power save in congested environment).
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TGax editor: Add section 25.15.3 Opportunistic power save in congested environment

25.15.3 Opportunistic power save in congested environment
25.15.3.1 AP operation for opportunistic power save
Opportunistic power save mechanism has the objective for an AP to split a beacon interval into several periodic broadcast TWT SPs and to provide, at the beginning of each SP, the scheduling information to all non-AP STAs. Based on this information, the non-AP STAs may opportunistically go to doze state until the next TWT SP.
If it wants to enable opportunistic power save, an AP shall include a TWT element in beacons to set a periodic Broadcast TWT SP with the TWT flow identifier field set to 3.
At the beginning of these periodic TWT SPs, the AP shall transmit a TIM frame or a FILS discovery frame that includes a TIM element that is defined as described in 9.4.2.6.
For any HE non-AP STA for which their associated AP set their corresponding bit in the traffic indication virtual bitmap field of the TIM element to 0, the AP shall neither send unicast or multicast frames to those STAs, nor trigger those STAs for UL MU transmissions during the TWT SP and, unless otherwise specified, until the next TWT SP. 
For an HE non-AP STA for which their associated AP set their corresponding bit in the traffic indication virtual bitmap field of the TIM element to 1, if the STA was not served before the next TWT SP then the AP shall set its corresponding bit in the traffic indication virtual bitmap field of the TIM element to 1 in the subsequent TWT SP.


25.15.3.2 STA operation for opportunistic power save
When receiving a TIM element in TIM frame or FILS discovery frame at the beginning of a broadcast TWT SP, an HE non-AP STA with AID N may enter the doze state during the TWT SP and until the next TWT SP, if the bit N in the traffic indication virtual bitmap field of the current TIM element is set to 0.
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