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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 D0.13.

TIM broadcast is a mechanism by which the Access Point periodically transmits a TIM frame, which stations in stanby mode can receive to see whether any unicast traffic is buffered at the AP.

3. Definitions

Add the following definition:

3.56c TIM Broadcast: A service by which a non-AP STA can request periodic transmission of a TIM frame by the AP. TIM frames are shorter than Beacons and are transmitted at a ahigher rate, which allows the STA to save additional power while in standby mode and periodically checking for traffic, relative to periodically receiving a Beacon.

7. Frame formats
7.2 Format of individual frame types

7.2.3 Management 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

	24
	TIM Broadcast Request
	TIM Broadcast Request element may be present if dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


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 Response
	TIM Broadcast Response element may be present if dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM Broadcast Request element is present in the corresponding Association Request frame.


7.2.3.6 Reassociation Request frame format

Insert a new element intoo table 12 as indicated below:

Table 12—Reassociation Request frame body

	Order
	Information
	Notes

	23
	TIM Broadcast Request
	TIM Broadcast Request element may be present if dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


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 Response
	TIM Broadcast Response element may be present if dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM Broadcast Request element is present in the corresponding Association Request frame.


7.3 Management frame body components
7.3.2 Information elements
Insert Element IDs x+16 and x+17 into Table 26, and change the Reserved row accordingly: 

Table 26—Element IDs

	TIM Broadcast Request
	x+15

	TIM Broadcast Response
	x+16

	Reserved
	x+17, 220


7.3.2.62 Wireless Network Management Capability information element
Insert a new element in Table v1 as indicated below and update the reserved bits as shown:

Table v1—The Wireless Network Management Capabilities field
	Bit
	Information
	Notes

	9
	TIM Broadcast
	The TIM Broadcast bit set to 1 indicates that the STA supports TIM Broadcast. The TIM Broadcast bit set to 0 indicates that the STA does not support TIM Broadcast.

	10-n*8
	Reserved
	All other bits are reserved, and are set to 0 on transmission and ignored on reception.


Add two new clauses after 7.3.2.76:

7.3.2.77 TIM Broadcast Request element

The TIM Broadcast Request element contains information about the periodic TIM broadcast being requested by the non-AP STA. The format of the TIM Broadcast Request element is shown in Figure TB1.

	
	Element ID
	Length
	TIM Broadcast Interval

	Octets:
	1
	1
	1


Figure TB1—TIM Broadcast Request element format

The Element ID field is equal to the TIM Broadcast Request value in Table 26.

The Length field is set to 1.

The TIM Broadcast Interval field is set to the number of Beacon Periods between TIM frame transmissions. A value of 0 effectively equals a request to disable TIM Broadcast for the requesting station.
7.3.2.78 TIM Broadcast Response element
The TIM Broadcast Response element contains information about the periodic TIM broadcast by the AP. The format of the TIM Broadcast Response element is shown in Figure TB2.

	
	Element ID
	Length
	Status
	TIM Broadcast Interval
	TIM Broadcast Offset
	High Rate TIM Rate
	Low Rate TIM Rate

	Octets:
	1
	1
	1
	1
	2
	1
	1


Figure TB2—TIM Broadcast Response element format

The Element ID field is equal to the TIM Broadcast Response value in Table 26.
The Length field is set to 6.
The Status field indicates the status of the AP responding to the STA's requested delivery interval, as indicated in Table TB1. For all values of the status field, denied (1) included, the AP includes the values for the current TIM broadcast in the next four fields of the TIM Broadcast Response element. 
Table TB1—Status field values

	Field value 
	Description

	0
	Accept

	1
	Denied due to malformed request

	2
	Overridden due to requested interval too long

	3
	Overridden due to lack of resources at the AP

	4-255
	Reserved


The TIM Broadcast Interval field contains the number of Beacon Periods between scheduled TIM frame transmissions. A value of 0 indicates that the AP does not transmit TIM frames.
The TIM Broadcast Offset field contains the offset in microseconds relative to the TBTT for which a TIM frame is scheduled for transmission. The field contains a signed integer.
The High Rate TIM Rate field provides an indication of the rate which is used to transmit the high rate TIM frame, in units of 500 kbps. A value of 0 indicates that this TIM is not transmitted.
The Low Rate TIM Rate field provides an indication of the rate which is used to transmit the low rate TIM frame, in units of 500 kbps. A value of 0 indicates that this TIM is not transmitted.
7.4 Action frame format details
7.4.11 Wireless Network Management action details
Insert the following entries in Table v45 and change the reserved values into 16-255:
Table v45—Wireless Network Management Action field values
	15
	TIM Broadcast Request frame

	16
	TIM Broadcast Response frame

	17
	TIM frame

	18-255
	Reserved


Add the following three new clauses after 7.4.11.15:

7.4.11.16 TIM Broadcast Request frame details
The format of the TIM Broadcast Request frame is shown in Figure TB3.

	
	Category
	Action
	Dialog Token
	TIM Broadcast Request Element

	Octets:
	1
	1
	1
	3


Figure TB3—TIM Broadcast Request frame body
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 Broadcast Request frame, as specified in Table v45 in 7.4.11.

The Dialog Token field is a value which identifies the TIM Broadcast Request/Response transaction. The dialog token is unique for each TIM Broadcast Request frame sent to a given destination MAC address.
The TIM Broadcast Request Element field contains a TIM Broadcast Request Element as specified in 7.3.2.78.
7.4.11.17 TIM Broadcast Response frame details
The format of the TIM Broadcast Response frame is shown in Figure TB4.

	
	Category
	Action
	Dialog Token
	TIM Broadcast Response Element

	Octets:
	1
	1
	1
	8


Figure TB4—TIM Broadcast Response frame body
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 Broadcast Request frame, as specified in Table v45 in 7.4.11.

The Dialog Token field is set to the value received in the TIM Broadcast Request frame to identify the request / response transaction.
The TIM Broadcast Response Element field contains a TIM Broadcast Response Element as specified in 7.3.2.79.

7.4.11.18 TIM frame details
The format of the TIM frame is shown in Figure TB5.

	
	Category
	Action
	Check Beacon
	TIM

	Octets:
	1
	1
	1
	6-257


Figure TB5—TIM frame body

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 is coded as an unsiged integer and contains the number of the latest significant Beacon update. 

The TIM Element field contains a TIM element starting with the Element ID. The AID 0 bit shall be 0 for all BSSIDs.
10. Layer Management

10.3 MLME SAP Interface

10.3.6 Associate

10.3.6.1 MLME-ASSOCIATE.request

10.3.6.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastRequest.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


10.3.6.2 MLME-ASSOCIATE.confirm
10.3.6.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastResponse.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response  element
	Specifies the service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM Broadcast Request element is present in corresponding Association Request frame.


10.3.6.1 MLME-ASSOCIATE.indication

10.3.6.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastRequest.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


10.3.6.2 MLME-ASSOCIATE.response
10.3.6.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastResponse.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response  element
	Specifies the service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM BROADCAST Request element is present in corresponding Association Request frame.


10.3.7 Reassociate

10.3.7.1 MLME-REASSOCIATE.request

10.3.7.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastRequest.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


10.3.7.2 MLME-REASSOCIATE.confirm

10.3.7.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastResponse.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response  element
	Specifies the service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM Broadcast Request element is present in corresponding Reassociation Request frame.


10.3.7.1 MLME-REASSOCIATE.indication

10.3.7.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastRequest.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1.


10.3.7.2 MLME-REASSOCIATE.response
10.3.7.1.2 Semantics of the service primitive

Add the following primitive before VendorSpecificInfo: TIMBroadcastResponse.

Insert the following row before VendorSpecificInfo in the parameter table:

	Name
	Type
	Valid Range
	Description

	TIMBroadcast-Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response  element
	Specifies the service parameters for TIM Broadcast. This parameter shall only be present if the MIB attribute dot11WirelessManagementImplemented is true and the TIM Broadcast bit in the Wireless Network Management Capability is set to 1 and the TIM Broadcast Request element is present in corresponding Reassociation Request frame.


Insert the following new clause after 10.3.59:

10.3.60 TIM Broadcast Setup

The following MLME primitives support the signaling of TIM Broadcast Setup. The following MLME primitives support the signaling of TIM Broadcast Setup. Figure TB6 depicts the TIM Broadcast setup process. The figure illustrates the basic protocol and is only an example and therefore is not meant to be exhaustive of all possible protocol uses.
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Figure TB6—TIM Broadcast Setup Protocol Exchange
10.3.60.1 MLME-TIMBROADCAST.request

10.3. 60.1.1 Function

This primitive requests that a TIM Broadcast Request frame be sent to the AP with which the non-AP STA is associated. 

10.3. 60.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:
MLME-TIMBROADCAST.request
(

PeerSTAAddress,

TIMBroadcastRequest

)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the TIM Broadcast process.

	TIMBroadcast-Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for the TIM Broadcast.


10.3. 60.1.3 When Generated

This primitive is generated by the SME to request that a TIM Broadcast Request frame be sent to the AP with which the STA is associated.

10.3. 60.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TIM Broadcast Request action management frame. The STA then attempts to transmit this to the AP with which it is associated.

10.3. 60.2 MLME-TIMBROADCAST.confirm

10.3. 60.2.1 Function

This primitive reports the result of a TIM Broadcast procedure. 

10.3. 60.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-TIMBROADCAST.confirm(

TIMBroadcastResponse

)
	Name
	Type
	Valid Range
	Description

	TIMBroadcast- Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response element
	Specifies service parameters for the TIM Broadcast.


10.3. 60.2.3 When Generated

This primitive is generated by the MLME as a result of an MLME- TIMBROADCAST.request and indicates the results of the request.

This primitive is generated when the MLME- TIMBROADCAST.request contains invalid parameters, when a timeout or failure occurs, or when the STA receives a TIM Broadcast Response frame from the AP.

10.3. 60.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the Element Status and may use the reported data.

10.3. 60.3 MLME- TIMBROADCAST.indication

10.3. 60.3.1 Function

This primitive indicates that a TIM Broadcast Request frame was received from a non-AP STA. 

10.3. 60.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- TIMBROADCAST.indication(

PeerSTAAddress,

TIMBroadcastRequest

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the non-AP STA MAC entity from which a TIM Broadcast Request frame was received.

	TIMBroadcast- Request
	As defined in TIM Broadcast Request element
	As defined in TIM Broadcast Request element
	Specifies the proposed service parameters for the TIM Broadcast.


10.3. 60.3.3 When Generated

This primitive is generated by the MLME when a valid TIM Broadcast Request frame is received.

10.3. 60.3.4 Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 9.2.7.1.1.

10.3. 60.4 MLME- TIMBROADCAST.response

10.3. 60.4.1 Function

This primitive is generated in response to an MLME- TIMBROADCAST.indication requesting a TIM Broadcast Response frame is sent to a non-AP STA. 

10.3. 60.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- TIMBROADCAST.response(

PeerSTAAddress,

TIMBroadcastResponse

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity from which a TIM Broadcast Request frame was received.

	TIM Broadcast Response
	As defined in TIM Broadcast Response element
	As defined in TIM Broadcast Response element
	Specifies service parameters for the TIM Broadcast.


10.3. 60.4.3 When Generated

This primitive is generated by the SME in response to an MLME- TIMBROADCAST.indication requesting a TIM Broadcast Response be sent to a non-AP STA.
10.3. 60.4.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TIM Broadcast Response frame. The STA then attempts to transmit this to the non-AP STA indicated by the PeerSTAAddress parameter.

11. MAC sublayer management entity
11.2 Power management

11.2.1 Power management in an infrastructure network 
Make the following modification to the fourth paragraph of this section, at line 42 of page 441:
MSDU is currently buffered in the AP, a STA operating in the PS mode shall transmit a short PS-Poll frame to the AP, which shall respond with the corresponding buffered MSDU immediately, or acknowledge the PS-Poll and respond with the corresponding MSDU at a later time. If the TIM indicating the buffered MSDU is sent during a CFP, a CF-Pollable STA operating in the PS mode does not send a PS-Poll frame, but remains active until the buffered MSDU is received (or the CFP ends). If any STA in its BSS is in PS mode, the AP shall buffer all broadcast and multicast MSDUs except TIM frames and deliver them to all STAs immediately following the next Beacon frame containing a DTIM transmission.
Add the following section after 11.2.1.11:

11.2.1.12 TIM broadcast

TIM broadcast allows a station to receive a TIM without receiving a Beacon, which may reduce the required wake time in standby mode.

If the AP accepted at least one TIM Broadcast Request with a non-zero 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 non-zero TIM Broadcast Interval , the AP shall transmit at most two TIM frames per TIM Broadcast Interval. No TIM frames shall be transmitted otherwise.
If the AP transmits two TIM frames per TIM Broadcast Interval, the high rate TIM frame shall be transmitted first, followed after SIFS by the low rate TIM frame.

The low rate TIM frame shall be transmitted at the same rate as the Beacon. Transmitting the low rate TIM frame is mandatory. The high rate TIM frame shall be transmitted at a higher rate which is not DSSS. Transmitting the high rate TIM is optional if the Beacon is already transmitted at a non-DSSS rate (i.e., OFDM), otherwise it is mandatory. If the high rate TIM is not transmitted, the according rate 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 exactly TIM Broadcast Interval * dot11BeaconPeriod TUs apart. Time zero is a TIM Broadcast TBTT.

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 AP should accept new TIM Broadcast Interval requests also 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.
The AP shall always accept a TIM Broadcast Interval of 1.
The AP shall increase the value of the Check Beacon field when a critical update occurs to any of the information elements inside the Beacon. The following events shall classify as a critical update:

· inclusion of a Channel Switch Announcement
· inclusion of an Extended Channel Switch Announcement

· modification of the EDCA parameters

The STA shall attempt to receive the next Beacon when it receives a Check Beacon field which is higher (modulo 255) than the previously received Check Beacon field.

A STA may receive a TIM frame instead of a Beacon to obtain the TIM.

When multiple BSSIDs are supported, the bitmap of the TIM element is interpreted differently by stations

associated with any of the non-transmitted BSSIDs, as explained in 7.3.2.6.

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


Annex D

Insert the following entries at the end of the Dot11WirelessMgmtOptionsEntry sequence list:

Dot11WirelessMgmtOptionsEntry ::=

SEQUENCE {
...
dot11MgmtOptionTIMBroadcastImplementedTruthValue,

dot11MgmtOptionTIMBroadcastEnabledTruthValue}
On page 154, as part of Dot11WirelessMgmtOptionsEntry, add the followingMIB objects:

dot11MgmtOptionTIMBroadcastImplemented OBJECT-TYPE

          SYNTAX TruthValue

          MAX-ACCESS read-only

          STATUS current

          DESCRIPTION

"This attribute, when TRUE, indicates that the station implementation is capable of supporting TIM Broadcast when the dot11WirelessManagementImplemented is TRUE.
The default value of this attribute is FALSE."

          ::= { dot11WirelessMgmtOptionsEntry 8 }

dot11MgmtOptionTIMBroadcastEnabled OBJECT-TYPE

          SYNTAX TruthValue

          MAX-ACCESS read-write

          STATUS current

          DESCRIPTION

"This attribute, when TRUE, indicates that TIM broadcast is enabled. TIM broadcast is disabled otherwise.
The default value of this attribute is FALSE."

          ::= { dot11WirelessMgmtOptionsEntry 9 }[image: image2.emf] 
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