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[Make the following changes to 3]

3 Definitions

[Insert the following definition]
3.x Flexible Broadcast/Multicast Service (FBMS).  This document introduces a Flexible Broadcast/Multicast Service whereby a client can request a delivery interval longer than the normal DTIM interval for the purposes of lengthing the period of time a STA may be in power save state.  Thus a client may not have to wake up at every DTIM interval in order to receive broadcast and multicast frames.  This method is backward compatible with existing 802.11 method for delivering these streams.
3.y Flexible Broadcast or Multicast stream identifier FBMSID.  A 1-octet broadcast or multicast stream identifier which has been assigned by the AP to a particular broadcast or multicast stream subsequent to a Multicast Service Setup Request 

[Insert the following  to the end of section 7.1.3.5.2]

If FBMS intervals are supported then the HC shall set the EOSP bit of broadcast or multicast frame to indicate that no more broadcast or multicast frames with the same group address are buffered in the AP.

[Make the following changes to 7.2.3.1]

7.2.3.1 Beacon frame format

[Insert the following rows in Table 5]
	Order
	Information
	Notes

	29
	AID 0 Info
	AID 0 is present if dot11WirelessManagementImplemented is true.


[Make the following changes to 7.2.3.6]

7.2.3.6 Reassociation Request frame format

[Insert the following rows in Table 12]
	Order
	Information
	Notes

	11
	FBMS Request Information Element
	This optional IE may be present only if dot11WirelessManagementImplemented is true and FBMS bit is set to 1.


[Make the following changes to 7.2.3.7]

7.2.3.7 Reassociation Response frame format

[Insert the following rows in Table 13]
	Order
	Information
	Notes

	7
	FBMS Response Information Element
	This optional IE may be present only if dot11WirelessManagementImplemented is true  and FBMS bit is set to 1 and FBMS Request Information Element was present in corresponding Reassociation Request frame.


 [Make the following changes to 7.3.2]

7.3.2 Information elements
[Insert the following row into Table 26]
	Information element
	Element ID

	AID 0 Info
	x+9

	FBMS Request
	x+10

	FBMS Response
	x+11

	Reserved
	x+12, 220


[Make the following changes to 7.3.2.35]

[Replace Figurev16 with the following]
	
	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B15

	
	Event Log
	Diagnostics
	Multicast Alert
	Presence
	FBMS
	Proxy ARP Service
	Reserved

	Bits:
	1
	1
	1
	1
	1
	1
	11


Figure v16—Wireless Network Management Capabilities

· The Event Log bit set to 1 indicates the STA supports Event Log as described in TBS. The Event Log bit set to 0 indicates that the STA does not support this service.

· The Diagnostics bit set to 1 indicates the STA supports Diagnostics as described in TBS. The Diagnostics bit set to 0 indicates that the STA does not support this service.

· The Multicast Alert bit set to 1 indicates the STA supports Multicast diagnostics as described in TBS. The Multicast Alert bit set to 0 indicates that the STA does not support this service.
· The Presence bit set to 1 indicates that the STA supports Presence as described in clause TBS. The Presence bit set to 0 indicates that the STA does not support this service.
· The FBMS bit set to 1 indicates the STA supports FBMS as described in section 11.2.1.2. The FBMS bit set to 0 indicates the STA does not support FBMS. 
· The Proxy ARP Service bit set to 1 indicates the AP is providing proxy ARP service.  If Proxy ARP service is enabled, then the AP will respond to broadcast ARP request on behalf of the STA. The Proxy ARP Service bit set to 0 indicates the AP is not providing proxy ARP service for any associated client.
· All other bits are reserved, and are set to 0 on transmission and ignored on reception.

The lack of a Wireless Network Management Capability element is interpreted as the STA having no advertised Wireless Network Management Capabilities.

[Insert the following after 7.3.2.41]
7.3.2.42 AID 0 Info information element

The AID 0 Info gives information about the buffered broadcast or multicast frames. It may be present only if dot11WirelessManagementImplemented is true and if the AP supports FBMS. If there is no active FBMS stream then the AID 0 Info IE is not included in the beacon
	
	
	
	
	
	
	
	
	
	

	
	Element ID
	Length
	Number of FBMS Counters
	FBMS Counter #1
	…
	FBMS Counter #N
	FBMSID
	…
	FBMSID

	Octets:
	1
	1
	1
	1
	…
	1
	1
	…
	1


Figure vn. AID 0 Info information element.

The Length field shall be set to 2+n+m, where n is the Number of FBMS Counters present and m indicates the number of 1-octet FBMSIDs present in the information element.

The format of the FBMS Counter is shown in Figure vn+1. When there is one or more active FBMS streams, then at least one FBMS counter must be present in the AID 0 Info IE.  Optionally, from 2 to a maximum of eight counters are permitted. The FBMS counters are used by the client to identify the DTIM beacon after which broadcast or multicast frames assigned to a particular delivery interval will be transmitted.

	
	B0
B2
	B3
B7

	
	FBMS Counter ID
	Current Count

	Bits:
	3
	5


Figure vn+1. FBMS Counter definition.

The FBMS Counter ID field includes three least significant bits of FBMS Counter ID assigned by using FBMS Response IE.

The Current Count field indicates how many DTIM beacons (including the current one) appears before the next DTIM after which the broadcast or multicast frames assigned to a particular delivery interval will be transmitted.

The FBMSID is a 1-octet identifier as defined in 3.y.

Presence of an FBMSID indicates the AP has buffered frames for corresponding broadcast or multicast stream which will be scheduled for transmission immediately after the DTIM beacon.

 [Insert the following after 7.3.2.42]

7.3.2.43 FBMS Request information element

The FBMS Request gives information about the multicast and broadcast frames being requested by the STA. 

	
	
	
	
	
	

	
	Element ID
	Length
	Multicast Element Count
	FBMS Element 1
	FBMS Element n

	Octets:
	1
	1
	1
	variable
	variable


Figure vn. FBMS Request information element.

The Length field shall be set to 2+n, where n indicates the total length of all FBMS Elements contained in the IE.

The Multicast Element Count indicates number of the FBMS Elements present.

The FBMS Element contains the following information.

	
	
	
	
	
	

	
	TCLAS IE
	Optional TCLAS IE
	Optional TCLAS IE
	Optional TCLAS Processing IE
	Delivery Interval

	Octets:
	variable
	variable
	variable
	3
	1


The TCLAS Information Element defines the broadcast or multicast stream as defined in clause 7.3.2.31.
Optionally multiple TCLAS IEs are permitted to classify the broadcast or multicast stream. 

The Optional TCLAS Processing IE defines how multiple TCLAS IE should be processed as defined in clause 7.3.2.33.

The Delivery Interval defines the number of DTIMs that the stream will be transmitted at. The default value will be 1.
7.3.2.44 FBMS Response information element

The FBMS Response gives information about the broadcast and multicast status.
	
	
	
	
	

	
	Element ID
	Length
	FBMS Status Element 1
	FBMS Status Element n

	Octets:
	1
	1
	5
	5


Figure vn. FBMS Response information element.

The Length field shall be set to 1+n, where n indicates the total length of all FBMS Elements contained in the IE.

The FBMS Element contains the following information.

	
	
	
	
	
	

	
	Element Status
	Delivery Interval
	Element Reason Code
	FBMSID
	FBMS Counter ID

	Octets:
	1
	1
	1
	1
	1


The Element Status field defines the following values.
	Field value 
	Description

	1
	Accept

	2
	Deny

	3
	Override

	4-255
	Reserved


A status value of Accept will be transmitted by the AP when the requested delivery interval will be supported by the AP.

A status value of Deny will be transmitted by the AP when the AP denies the STA’s requested delivery interval and TCLAS completely.

A status value of Override will be transmitted by the AP when the AP denies the requested delivery interval but can support an alternate delivery interval for the requested TCLAS. The STA must comply with the AP’s override value. If the STA does not accept this overridden rate, then the STA must send a new request with the TCLAS IE removed.
The Element Reason Code field provides additional explanation to the STA when the Status field returns Deny or Override. The following values are defined:

	Field value 
	Description

	1
	Denied due to malformed request or ambiguous classifier.

	2
	Denied due to lack of resources on AP.

	3
	Denied due to requested classifier(s) matching 2 or more existing streams on different intervals

	4
	Denied.  By policy, requested stream is not permitted to participate in FBMS

	5
	Overridden due to existing stream with different delivery interval

	6
	Overridden due to policy limits on AP.

	7
	Overriden due to AP changed the delivery interval.

	8-255
	Reserved


The Delivery Interval defines the number of DTIMs that the stream will be transmitted at as defined by the AP. 
The FBMSID is assigned by the AP and provides a unique identifier for this stream within the BSS.
The FBMSID Counter ID provides a unique identifier for this stream counter within the BSS.

[Make the following changes to 7.4.6]
7.4.6 Wireless Network Management action details
[Insert the following rows in table v44]
Table v44—Wireless Network Management Action field values
	Action field value 
	Description

	11
	FBMS Request

	12
	FBMS Response

	13-255
	Reserved


[Insert the following after 7.4.6.11]
7.4.6.12 FBMS Request frame format

FBMS Request frame is sent by a STA to the AP to request the specified FBMS and to propose delivery intervals for the set of broadcast and multicast streams.
	
	
	
	

	
	Category
	Action
	FBMS Request IE

	Octets:
	1
	1
	variable


Figure vn. FBMS Request frame format.

The Category field shall be set to x.

The Action field shall be set to 11.

The FBMS Request IE indicates the broadcast and multicast traffic streams that are requested by the STA. 
The FBMS Request frame defines all the broadcast and multicast streams the client is interested in. That is, it is a declarative definition of all broadcast and multicast streams active for which the STA has requested an flexible delivery interval
7.4.6.13 FBMS Response frame format

FBMS Response frame is sent by an AP in response to a FBMS Request frame.
	
	
	
	

	
	Category
	Action
	FBMS Response IE

	Octets:
	1
	1
	variable


Figure vn. FBMS Response frame format.

The Category field shall be set to x.

The Action field shall be set to 12.

The FBMS Response IE indicates the broadcast or multicast traffic streams that the AP will support and at what delivery intervals.
 [Insert new subclauses after 9.2.7]
9.2.7.1 FBMS
An AP supporting FBMS shall indicate its support by using Wireless Network Management Capability information element. A STA wishing to use FBMS shall indicate it by using Wireless Network Management Capability information element.

9.2.7.1.1 FBMS operation
The non-AP STA that wishes to use the FBMS shall send a FBMS Request or Reassociation Request with all FBMS elements for which it wants to subscribe. This is a declaration of all streams in which the STA is interested. For each stream, the STA proposes a delivery interval for the requested FBMS element. The AP can adopt the proposed delivery interval or provide an alternate delivery interval for the stream. The FBMS delivery interval is always an integer multiple of the DTIM Beacon period. If the AP denies the usage of FBMS for a particular traffic stream, normal broadcast and multicast transmission rules apply.
The AP shall support up to eight different delivery intervals.  Corresponding to these eight delivery intervals are eight FBMS counters. Each counter decrements once per DTIM beacon and when the counter reaches zero, the delivery interval expires. Upon expiry, the AP schedules for transmission any frames present for broadcast or multicast streams assigned to that interval.  Upon request from the STA, an AP assigns broadcast and multicast streams to a particular ID (the FBMSID), negotiates the Delivery Interval and assigns a counter (the FBMS Counter ID) using the FBMS Element.
The 
An AP uses the AID 0 Info field in Beacon frames to indicate to which broadcast or multicast addresses the buffered broadcast/multicast frames are targeted. This field is present only if the bit for AID 0 is set to 1.
A non-AP STA may indicate that it is not using a particular FBMS Element anymore by transmitting a FBMS Request frame without that FBMS Element contained in it. The AP shall send a FBMS response with FBMS status value set to OK, upon receipt of the FBMS Request. 
If an AP receives an FBMS Request for an FBMS stream which has already been assigned to a particular delivery interval (and FBMS Counter ID), the AP may adjust the corresponding FBMS current count so as to align the transmission time of said stream to the transmission time of other FBMS streams for which the STA is already receiving.  The AP accomplishes this by changing the current count. The Current Count shall be changed only by holding the value of the field same in two consecutive Beacons in which the Current Count field appears. The algorithm by which the AP chooses to align or offset the different FBMS counters is unspecified.
AP may update the Delivery Interval for a FBMSID by sending an unsolicited FBMS response to the appropriate address with updated Delivery Interval when the Current Count reaches zero.
Change 10.3.7 as follows:

10.3.7 Reassociate

10.3.7.1 MLME-REASSOCIATE.request

10.3.7.1.2 Semantics of the service primitive

Change the primitive parameter list as shown:

MLME-REASSOCIATE.request
(
NewAPAddress,
ReassociateFailureTimeout,
CapabilityInformation,
ListenInterval,
Supported Channels,
RSN,
QoSCapability,
WirelessManagementCapabilities
FBMSRequest)
Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	FBMSRequest
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the FBMS


10.3.7.2 MLME-REASSOCIATE.confirm

10.3.7.2.12Semantics of the service primitive
Change the primitive parameters as shown:

MLME-REASSOCIATE.confirm
(
Resultcode,
CapabilityInformation,
AssoicationID,
SupportedRates,
EDCAParameterSet,
WirelessManagementCapabilities
FBMSResponse)
Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	FBMSResponse
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the FBMS


10.3.7.3 MLME-REASSOCIATE.indication

10.3.7.3.2 Semantics of the service primitive

Change the primitive parameter list as shown:

MLME-REASSOCIATE.indication
(
PeerSTAAddress,
CurrentAPAddress,
CapabilityInformation,
ListenInterval,
SSID,
SupportedRates,
RSN,
QoSCapability,
WirelessManagementCapabilities
FBMSRequest)
Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	FBMSReques
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the FBMS


10.3.7.4 MLME-REASSOCIATE.response
10.3.7.4.2 Semantics of the service primitive
Change the primitive parameter list as shown:

MLME-REASSOCIATE.response
(
PeerSTAAddress,
ResultCode,
CapabilityInformation,
AssociationID,
WirelessManagementCapabilities
FBMSResponse)

Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	FBMSResponse
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the FBMS


[Insert the following clauses after 10.3.38]
10.3.39 FBMS Setup
The following MLME primitives support the signaling of FBMS Setup.

10.3.39.1 MLME-FBMS.request

10.3.39.1.1 Function

This primitive requests that a FBMS Request frame be sent to the AP with which the STA is associated. 

10.3.39.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-FBMS.request
(
PeerSTAAddress,

FBMSRequest
)

	
	
	
	

	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 FBMS process.

	FBMSRequest
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the FBMS


10.3.39.1.3 When Generated

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

10.3.39.1.4 Effect of Receipt

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

10.3.39.2 MLME-FBMS.confirm

10.3.39.2.1 Function

This primitive reports the result of a FBMS procedure. 

10.3.39.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- FBMS.confirm
(

FBMSResponse
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	FBMSResponse
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the FBMS


10.3.39.2.3 When Generated

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

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

10.3.39.2.4 Effect of Receipt

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

10.3.39.3 MLME-FBMS.indication

10.3.39.3.1 Function

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

10.3.39.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICESETUP.indication
(
PeerSTAAddress,
FBMSRequest
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	FBMSRequest
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the FBMS


10.3.39.3.3 When Generated

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

10.3.39.3.4 Effect of Receipt

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

10.3.39.4 MLME-FBMS.response

10.3.39.4.1 Function

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

10.3.39.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MSERVICESETUP.response
(
PeerSTAAddress,
FBMSResponse
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	FBMSResponse
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the FBMS


10.3.39.4.3 When Generated

This primitive is generated by the SME in response to an MLME-FBMS.indication requesting a FBMS Response be sent to a non-AP STA. 

10.3.39.4.4 Effect of Receipt

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

[Insert the following  clauses after 11.2.1.4 and renumber the following clauses]
11.2.1.5 FBMS power management

Using the FBMS it is possible to create different delivery intervals for different FBMS streams. 

The delivery interval for a FBMS stream is created by using the FBMS Request and Response frames or by using Reassociation Request and Response frames. A non-AP STA wishing to use FBMS can propose an delivery interval to the AP for FBMS streams. FBMS delivery interval can be multiple of DTIM periods. The AP shall make the selection of the FBMS delivery interval and shall indicate it by using the FBMS Response or Reassociation Response frame.
The APs shall send an AID 0 Info element in each Beacon frame containing the bit for AID 0 set to 1 if there is one or more FBMS set up. The AID 0 Info contains information about to which broadcast and/or multicast groups the buffered frames in the AP belongs to. 
 [Insert the following  text at the end of bullet c in 11.2.1.5]
11.2.1.5 AP operation during the CP
c) 


If FBMS is used the AP shall include AID 0 Info information element to every Beacon containing the bit for AID 0 set to 1. The AID 0 Info information element shall indicate all the broadcast and/or multicast groups for which the AP is having buffered frames.
[Insert the following  text at the end of bullet f  in 11.2.1.5]
f) 


If FBMS is used the AP will send all broadcast or multicast frames belonging to particular FBMS Element immediately after the DTIM having Current Count of FBMS Counter field set to 0 for that particular FBMS stream. If any of the associated STAs are using FBMS then the EOSP field of each multicast or broadcast frame shall be set to indicate the presence of further buffered multicast MSDUs belonging to the multicast or broadcast address of that particular frame. The More Data field of each multicast or broadcast frame shall be set to indicate the presence of further buffered broadcast/multicast MSDUs. If the AP is unable to transmit all the buffered broadcast or multicast MSDUs before the next TBTT, the AP shall indicate that it will continue to deliver the multicast MSDUs by setting the bit for AID 0 in TIM field to 1 and by setting the AID 0 Info information element to indicate to which group addresses there are still buffered frames. AID 0 Info information element shall be present until all buffered broadcast and multicast frames have been transmitted. 
[Insert the following  text at the end of bullet e  in 11.2.1.6]
e) 


If FBMS is used the AP will send all broadcast or multicast frames belonging to particular FBMS Element immediately after the DTIM having Current Count of FBMS Counter field set to 0 for that particular FBMS stream. If any of the associated STAs are using FBMS then the EOSP field of each multicast or broadcast frame shall be set to indicate the presence of further buffered multicast or broadcast MSDUs belonging to the multicast or broadcast address of that particular frame. The More Data field of each multicast frame shall be set to indicate the presence of further buffered broadcast/multicast MSDUs. If the AP is unable to transmit all the buffered broadcast or multicast MSDUs before the next TBTT, the AP shall indicate that it will continue to deliver the multicast MSDUs by setting the bit for AID 0 in TIM field to 1 and by setting the AID 0 Info information element to indicate to which group addresses there are still buffered frames. AID 0 Info information element shall be present until all buffered broadcast and multicast frames have been transmitted. 
[Insert the following  text at the end of bullet e  in 11.2.1.7]
11.2.1.7 Receive operation for STAs in PS mode during the CP
e)
If the non-AP STA is using FBMS it shall wake up before the DTIM having Current Count of FBMS Counter field set to 0 for that particular FBMS stream. A non-AP STA shall remain awake until the More Data field of the multicast or broadcast MSDU indicates there are no further buffered broadcast/multicast MSDUs or until a non-AP STA until the EOSP bits indicates no further buffered frames belonging to all broadcast and multicast addresses of which the STA is using or bit for AID 0 in TIM filed is set to 0 or until AID 0 Info information element indicates that there are no further buffered multicast frames belonging to broadcast and multicast groups of which the STA is using.
[Insert the following rows to A.4.14]
A.4.14 Wireless Network Management extensions
	Item
	Protocol Capability
	References
	Status
	Support

	RME8
RME8.2

RME8.3


	FBMS
FBMS Request frame

FBMS Response frame

	9.2.7.1

7.4.6.5
7.4.6.6

	CFv:O

(CF2&RME8):M

(CF1&RME8):M


	Yes, No, N/A

Yes, No, N/A

Yes, No, N/A
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