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Abstract

This document contains normative text for a TIM broadcast proposal to meet the TGv Power Saving objective, REQ2010, improving mobile station power efficiency and battery life. The text is aligned with P802.11-REVma/D9.0 and P802.11v D0.12.

The TIM broadcast is a mechanism by which the Access Point periodically transmits a TIM frame, which is a mangement action frame.

7. Frame formats
7.2.3.1 Beacon frame format

Insert a new element in Table 8 as indicated below:

Table 8—Beacon frame body
	Order
	Information
	Notes

	52
	TIM Broadcast Information
	TIM Broadcast Information is present only if dot11WirelessManagementImplemented is true and the AP is capable of generating TIM frames.


7.2.3.4 Association Request frame format

Insert a new element in Table 10 as indicated below:

Table 10—Association Request frame body

	Order
	Information
	Notes

	25
	TIM Broadcast Information
	TIM Broadcast Information is present only if dot11WirelessManagementImplemented is true and the STA intends to receive TIM frames.


7.2.3.5 Association Response frame format
Insert a new row into table 11 as shown below:
Table 11—Association Response frame body

	Order
	Information
	Notes

	26
	TIM Broadcast Information
	TIM Broadcast Information is present only if dot11WirelessManagementImplemented is true and the AP is capable of generating TIM frames.


7.2.3.6 Reassociation Request frame format

Insert a new element inTtable 12 as indicated below:

Table 12—Reassociation Request frame body

	Order
	Information
	Notes

	24
	TIM Broadcast Information
	TIM Broadcast Request is present only if dot11WirelessManagementImplemented is true and the STA intends to receive TIM frames.


7.2.3.7 Reassociation Response frame format
Insert a new row into table 13 as shown below:
Table 13—Reassociation Response frame body

	Order
	Information
	Notes

	23
	TIM Broadcast Information
	TIM Broadcast Information is present only if dot11WirelessManagementImplemented is true and the AP is capable of generating TIM frames.


7.2.3.9 Probe Response frame format

Insert a new element in Table 15 as indicated below:

Table 15—Probe Response frame body
	Order
	Information
	Notes

	48
	TIM Broadcast Information
	TIM Broadcast Information is present only if dot11WirelessManagementImplemented is true and the AP is capable of generating TIM frames.


7.3 Management frame body components
7.3.2 Information elements
Insert Element ID x+16 into Table 26 and change the Reserved row accordingly: 

Table 26—Element IDs

	TIM Broadcast Information
	x+16


Add a new clause after 7.3.2.48:

7.3.2.78 TIM Broadcast Information element
The TIM Broadcast Information element contains information about the periodic broadcast of TIM frames. It shall be present in Beacon, Probe Response, Association Response and Reassociation Response frames if the AP is capable of transmitting TIM frames and if dot11WirelessManagementImplemented is true. It shall be present in Association Request and Reassociation Request frames if the associating station intends to receive TIM frames. The format of the TIM Broadcast Information element is shown in Figure TB1.

	
	
	
	
	
	
	
	

	
	Element ID
	Length
	TIM broadcast offset 1
	TIM rate 1
	…
	TIM broadcast offset n
	TIM rate n

	Octets:
	1
	1
	2
	1
	
	2
	1


Figure TB1 — TIM Broadcast Information element format

The Length field is set to n * 3 if transmitted by an AP, and set to 0 if transmitted by a non-AP STA, in which case no other fields shall be present.
The TIM broadcast offset field is set to the offset relative to the DTIM TBTT a TIM frame is scheduled for transmission, in TU.
The TIM rate provides an indication of the rate which is used to transmit the TIM frame, in units of 500 kbps.

7.4 Action frame format details
7.4.11 Wireless Network Management action details
Insert the following entry in Table v45 and change the reserved values into 16-255:
Table v45—Wireless Network Management Action field values
	15
	TIM frame


Add a new clause after 7.4.11.15:

7.4.11.16 TIM frame details
The format of the TIM frame is shown in Figure vT2.
	
	
	
	
	

	
	Category
	Action
	Check Beacon
	TIM

	Octets:
	1
	1
	1
	6-257


Figure vT2 — TIM frame body format

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

The Action field is set to the value indicating TIM frame, as specified in Table v45 in 7.4.11.

The Check Beacon field contains the number of the latest significant Beacon update. The Check Beacon field shall be incremented when the AP includes an information element inside the Beacon which is related to a channel switch or when another significant change occurred to the beacon (which is at the AP´s prerogative to decide).
The TIM field contains a TIM starting with the Element ID. AID 0 shall not be included in the TIM.
11. MAC sublayer management entity
11.2 Power management

11.2.1 Power management in an infrastructure network 
Add the following section:

11.2.1.12 TIM broadcast
If TIM broadcast is supported, the AP shall include the TIM Broadcast Information Element in Beacon, Probe Response, and (Re)Association Response frames.
TIM broadcast shall be enabled when at least one STA is associated which included in its (Re)Association request a TIM Broadcast Information element. TIM broadcast shall be disabled otherwise.
If TIM broadcast is supported and enabled, the AP shall attempt to transmit at least one TIM frame per DTIM period, at the indicated offset from the DTIM TBTT. The AP is advised to schedule a TIM at the same rate as the Beacon, and a TIM at an intermediate rate which is not DSSS. If TIM broadcast is not supported or not enabled, the AP shall not transmit TIM frames.
When the STA receives a TIM frame with a Check Beacon field which is higher (modulo 255) than the previously received Check Beacon field, then the STA shall attempt to receive the next Beacon.
To obtain the TIM, a STA may receive a TIM frame instead of a Beacon.

TIM frames may be transmitted when scheduled, and do not need to be buffered for transmission after a DTIM Beacon.
Annex A

A.4 PICS proforma–IEEE Std. 802.11, 1999 Edition

A.4.3 IUT configuration 

A.4.14 Wireless Network Management extensions

Insert the following entries into A.4.14 in Annex A as follows:

	Item
	Protocol Capability
	References
	Status
	Support

	RME12
	 TIM broadcast
	7.2.1.10, 7.2.1.11, 11.2.1.12
	CFv:O
	Yes, No. N/A
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