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Abstract

This document contains a proposal for optional inclusion of a timestamp element in the TIM frame.
Add a reason code to Table v32 as shown:

	Table v32—Status field values



	Field value 
	Description

	0
	Accept

	1
	Accept, valid timestamp present in TIM frames

	2
	Denied due to malformed request

	3
	Overridden due to requested interval too long

	4
	Overridden due to lack of resources at the AP

	5-255
	Reserved


Modify 7.4.11.22 as follows:
7.4.11.22 TIM frame format

The format of the TIM frame is shown in Figure v98. 
	
	
	
	
	
	

	
	Category
	Action
	Check Beacon
	Timestamp
	TIM Element

	Octets:
	1
	1
	1
	8
	6-257


Figure v98—TIM frame format

The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 7-24 in 7.3.1.11.

The Action field is set to the value indicating TIM frame, as specified in Table v34 in 7.4.11.

The Check Beacon field is coded as an unsigned integer and indicates that a critical update to the Beacon frame has occurred, see 11.2.1.13. 
The Timestamp field is defined in 7.3.1.10. The field contains a valid TSF timestamp when the TIM Broadcast Response frame contained a reason code “accept, valid timestamp present in TIM frames”. The field is reserved otherwise.
The TIM Element field contains a TIM element. The AID 0 field is set to zero for all BSSIDs and ignored upon reception.

Modify 11.2.1.13 as follows:

11.2.1.13TIM broadcast

A STA that has a value of true for the MIB attribute dot11MgmtOptionTIMBroadcastEnabled is defined as a STA that supports TIM Broadcast. A STA for which the MIB attribute dot11MgmtOptionTIMBroadcastEnabled is set to true shall set the TIM Broadcast field of the Extended Capabilities element to 1. 

TIM frames are shorter than Beacon frames and are transmitted at a higher data rate. TIM Broadcast allows a station to receive a TIM element without receiving a Beacon frame, which may reduce the required wake time in standby mode. The shorter receive time will reduce the power consumption for stations in a standby mode.

If the AP accepted at least one TIM Broadcast Request with a nonzero TIM Broadcast Interval, and at least one station in the doze state received in its latest TIM Broadcast Response a status field value equal to 0 (Accepted) in response to a TIM Broadcast Request with a nonzero TIM Broadcast Interval, the AP shall transmit at most two TIM frames per TIM Broadcast Interval. No TIM frames shall be transmitted otherwise. When intervals overlap, the transmitted TIM frame(s) serve both intervals and do not need to be duplicated.

A STA may activate the TIM Broadcast service by transmitting a TIM Broadcast Request frame to the AP which includes the requested interval between TIM frame transmissions (the TIM Broadcast Interval). On receipt of a TIM Broadcast Request frame, the AP shall respond with a TIM Broadcast Response frame when dot11MgmtOptionTIMBroadcastEnabled is true. When the requested TIM Broadcast Interval is acceptable, the AP shall respond with a TIM Broadcast Response frame including the requested TIM Broadcast Interval and a status field indicating “accept” when no valid TSF timestamp is present in the TIM frames, or “accept, valid timestamp present in TIM frames” when a valid TSF timestamp will be present in the TIM frames. When the TIM Broadcast Request frame is not properly formatted, the AP shall respond with a TIM Broadcast Response frame indicating status “Denied due to malformed request”. The AP may include a currently active TIM Broadcast schedule in this case. When the requested interval is too long, the AP shall respond with a TIM Broadcast Response frame indicating status “Overridden due to requested interval too long”. The AP may include a currently active TIM Broadcast schedule in this case. When no resources are available at the AP to accept the request, the AP shall respond with a TIM Broadcast Response frame indicating status “Overridden due to lack of resources at the AP”, and shall include the smallest TIM Broadcast Interval which is currently active.
A STA sending a TIM frame with a valid TSF timestamp shall set the value of the TIM frame’s timestamp so that it equals the value of the STA’s TSF timer at the time that the data symbol containing the first bit of the timestamp is transmitted to the PHY plus the transmitting STA’s delays through its local PHY from the MAC-PHY interface to its interface with the WM [e.g., antenna, light emitting diode (LED) emission surface].

If the AP transmits two TIM frames per TIM Broadcast Interval, the high data rate TIM frame shall be transmitted first, followed by the low data rate TIM frame.

The low data rate TIM frame shall be transmitted at the same data rate or MCS as the Beacon. Transmitting the low data rate TIM frame is mandatory. The high data rate TIM frame shall be transmitted at a higher data rate or using an MCS that corresponds to a higher data rate. For Clause 19 and Clause 20 PHYs, if the Beacon is transmitted using ERP-DSSS/CCK, the high data rate TIM frame shall be transmitted using ERP-OFDM, and its transmission is mandatory. Otherwise, transmitting the high data rate TIM frame is optional. If the high data rate TIM is not transmitted, the High Data Rate TIM field shall be set to 0 in the TIM Broadcast Response element.

The TIM Broadcast Interval from the latest received TIM Broadcast Response element together with the dot11BeaconPeriod define a series of TIM Broadcast TBTTs TIM Broadcast Interval * dot11BeaconPeriod TUs apart. Time zero is a TIM Broadcast TBTT. STAs may use the information in the High Rate TIM Rate and Low Rate TIM Rate fields to determine which of the two TIM frames they will be receiving. The first TIM frame per TIM Broadcast Interval is scheduled to be transmitted at the TIM Broadcast TBTT plus the indicated TIM Broadcast Offset. The offset may have a negative value, which allows the TIM frame(s) to be transmitted before the TBTT. The value of the offset shall not be changed as long as an associated STA is using the TIM Broadcast service.

The AP should accept new TIM Broadcast Interval requests if this implies transmitting TIM frames more frequently. For instance, if the AP currently transmits TIM frames every 4th beacon period and it receives a new request for every 3 beacon periods, then the AP should accept the new request and transmit TIM frames both every 3 and every 4 beacon periods. The AP may override incongruent requests once available resources (such as counters) have been depleted. An incongruent request is a request which contains an interval which is not an integer divide or a multiple of a currently active TIM Broadcast interval.

The AP shall accept a TIM Broadcast Interval of 1.

The AP shall increase the value of the Check Beacon field in the next transmitted TIM frame(s) when a critical update occurs to any of the information elements inside the Beacon frame. The following events shall classify as a critical update:

a)
inclusion of a Channel Switch Announcement

b)
inclusion of an Extended Channel Switch Announcement

c)
modification of the EDCA parameters

d)
inclusion of a Quiet element

e)
modification of the DS Parameter Set

f)
modification of the CF Parameter Set

g)
modification of the FH Parameter Set

h)
modification of the HT Information Element

An AP may classify other changes in the Beacon as critical updates.

The STA attempts to receive the next Beacon frame when it receives a Check Beacon field which is higher (circular modulo 256) than the previously received Check Beacon field.

When multiple BSSIDs are supported, the bitmap of the TIM element is interpreted as specified in 7.3.2.6.






