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Background:
Support of broadcast and mulitcast applications in WLAN systems is challenging for a number of reasons. Station devices must wake up to receive bc/mc traffic (addressed by 06/947). The presence of significant amounts of broadcast and multicast traffic uses a large amount of airtime, as BC/MC traffic is sent at basic rates, typically the lowest rates possible, to reach all stations. The lack of explicit acknowledgement or feedback from the receivers of multicast also makes it inherently unreliable.
This submission introduces methods to address the issues of inefficient use of airtime and the unreliability of multicast:
· The ability for an AP to send multicast frames at different rates is introduced. 
· A given multicast stream may be identified by a TCLAS. 
· STAs requesting delivery of that TCLAS are assigned to the multicast group.
· FMBS Signalling is extendeded to enable a STA to request to receive a multicast stream at a lower or higher data rate.
· Signalling is extended to enable a STA to request to indicate the maximum rate at which it can receive multicast frames and for the AP to select a rate for all multicast frames to that STA. 
· Minor modifications are made to the existing TGv Multicast Diagnostic Report to increase the measurement interval duration and to indicate that a report is being provided for multicast performance purposes. This information may be used by the AP to improve the reliability of multicast by estimating multicast frame loss at a specific receiver, and adjusting the rate and/or the multicast group membership, if needed.
Modify Clause 7.3.2.22.11 as indicated below:

7.3.2.22.11Multicast Diagnostics Report

The format of the Measurement Report field of a Multicast Diagnostics report is shown in Figure v1.

	
	
	
	
	
	
	
	
	

	
	Measurement Start Time
	Measurement Duration
	Multicast MAC Address
	Multicast Reporting Reason
	Multicast Received MSDU Count
	First Sequence Number
	Last Sequence Number
	Multicast

Rate

	Octets:
	14
	2 4
	6
	1
	4
	2
	2
	


Figure v1 —Measurement Report field format for a Multicast Diagnostics Report

The Measurement Start Time is set to the value of the STA TSF timer at the time the measurement started. For a triggered Multicast Diagnostics report, this is the TSF value at the reporting STA when the trigger condition was met. For multicast performance measurement, the start time must coincide with the reception of a multicast frame, if at least one multicast frame was received during the measurement duration. When the reason for sending the report is Performance Measurement and the Multicast Received MSDU Count is non-zero, the Measurement Start Time is set to the value of the STA TSF timer at the time of the first multicast MSDU received during the measurement interval.
Measurement Duration is set equal to the duration over which the Multicast Diagnostics Report was measured, expressed in TUs. Except for the multicast performance measurement, the reported Measurement Duration for a Multicast Diagnostics Report is always an integral number of beacon intervals due to the measurement process.  A  Multicast Diagnostics Report with a Multicast Reporting Reason of performance measurement  may be sent as often as required to improve the reliability of multicast. Measurement Duration is not used in triggered diagnostics reporting and is set to 0.
Multicast MAC Address contains the MAC address of the multicast traffic (the multicast group) to which the report relates.

The Multicast Reporting Reason field is a bit field indicating the reason that the measuring STA sent the Multicast Diagnostics report. The Multicast Reporting Reason field is shown in Figure v2.

	
	
	
	
	

	
	B0
	B1
	B12 -7
	B7

	
	Report Timeout Trigger
	Performance Measurement
	Reserved
	

	Bits:
	1
	1
	6
	


Figure v2 —Multicast Reporting Reason field

· The Report Timeout Trigger bit set to 1 indicates that Multicast Diagnostics Report was generated as a triggered report due to the Report Timeout trigger.
· The Performance Measurement bit set to 1 indicates that the Multicast Diagnostic Report was sent by a member of the multicast group. The report may be generated unsolicited by a non-AP STA or to request or in response to a request for performance measurement of the multicast stream.

The Multicast Received MSDU Count contains the total number of multicast MSDUs for the Multicast MAC Address that were received during the Measurement Duration. For a triggered multicast diagnostics measurement this is the total number of frames received with the indicated Multicast MAC Address.

Except when the reason for sending the Report is Performance Measurement, Iin a requested Multicast STA Performance Diagnostics Report, all bit fields in the Reporting Reason field are set to 0.

The First Sequence Number is the 802.11 sequence number of the first frame received during the measurement period. This field is used only if the multicast reporting reason is performance measurement, otherwise it is set to 0 on transmit and ignored upon receipt.
The Last Sequence Number is the 802.11 sequence number of the last frame received during the measurement period. This field is used only if the multicast reporting reason is performance measurement, otherwise it is set to 0 on transmit and ignored upon receipt.
The First Sequence Number and the Last Sequence Number are set to 0 if the Multicast Received MSDU Count is 0.

The Multicast Rate specifies the highest data rate at which the STA can reliably receive multicast frames. If no value is provided by the STA, this field shall be set to 0.
Modify Clauses 7.3.2.45 and 7.3.2.46 as follows:

7.3.2.45FBMS Request element
The FBMS Request defines information about the Broadcast/Multicast frames being requested by the non-AP STA. The format of FBMS Request element is shown in Figure v3.

	
	
	
	
	
	

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

	Octets:
	1
	1
	1
	variable
	Variable


Figure v3 —FBMS Request element format 

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 format of the FBMS Element is shown in Figure v4. 

	
	
	
	
	
	
	

	
	TCLAS IE
	Optional TCLAS IE
	Optional TCLAS IE
	Optional TCLAS Processing IE
	Delivery Interval
	Multicast Rate

	Octets:
	variable
	variable
	variable
	3
	1
	1


Figure v4 —FBMS Element format

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/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 is 1.

The Multicast Rate specifies the highest data rate at which the STA can reliably receive multicast frames. If no value is provided by the STA, this field shall be set to 0.
7.3.2.46FBMS Response element

The FBMS Response defines information about the broadcast and multicast status. The format of the FBMS Response element is shown in Figure v5.

	
	
	
	
	

	
	Element ID
	Length
	FBMS Status Element 1
	FBMS Status Element n

	Octets:
	1
	1
	5
	5


Figure v5 —FBMS Response element format
The Length field is set to 1+n, where n indicates the total length of all FBMS Status Elements contained in the IE.

The format of the FBMS Status Element is shown in Figure v6. 

	
	
	
	
	
	
	
	
	

	
	Element Status
	Delivery Interval
	Element Reason Code
	FBMSID
	FBMS Counter ID
	Multicast Rate
	Multicast Address
	Multicast Diagnostic Interval

	Octets:
	1
	1
	1
	1
	1
	1
	6
	4


Figure v6 —FBMS Status Element format

The Element Status field defines the following values, as inidcated in Table v1.

Table v1 —Element Status Definition

	Value 
	Description

	1
	Accept

	2
	Deny

	3
	Override

	4-255
	Reserved


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

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

A status value of Override is 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
	Overridden due to AP multicast rate policy

	8 -9-255
	Reserved


The Delivery Interval defines the number of DTIMs that the stream is transmitted 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.

The Multicast Rate specifies the data rate to be used for the multicast service.

The Multicast Address specifies the multicast MAC address for the multicast service.

The Multicast Diagnostic Interval specifies the number of beacon intervals for which the AP keeps multicast  service traffic counts. The STA uses the Multicast Diagnostic Interval to determine how frequently to send Multicast Diagnostic Reports.

Modify Clauses 7.4.6.12 and 7.4.6.13 as indicated below.
7.4.6.12FBMS Request frame format

The FBMS Request frame is sent by a non-AP STA to the AP to request the specified FBMS and to propose delivery intervals for the set of broadcast and multicast streams. The FBMS Request frame is sent by a non-AP STA to request a modification to the Delivery Interval or data rate. The format of the frame is shown in Figure v7.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	FBMS Request IE

	Octets:
	1
	1
	1
	variable


Figure v7 —FBMS Request frame format
The Category field is set equal to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.

The Action field is set equal to the value indicating FBMS Request frame, as specified in Table v44 in 7.4.6.
The Dialog Token field is a nonzero value which identifies the FBMS Request/Response transaction. The dialog token is unique for each FBMS Request frame sent to a given destination MAC address.

The FBMS Request IE indicates the broadcast and multicast traffic streams that are requested by the non-AP STA. 

The FBMS Request frame defines all the broadcast and multicast streams the non-AP STA is interested in. That is, it is a declarative definition of all broadcast and multicast streams active for which the non-AP STA has requested a flexible delivery interval.

7.4.6.13FBMS Response frame format

The FBMS Response frame is sent by an AP in response to a FBMS Request frame, or sent by the AP to the STA to instruct the STA to  change the delivery interval or data rate. The format of the frame is shown in Figure v8. 
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	FBMS Response IE

	Octets:
	1
	1
	1
	variable


Figure v8 —FBMS Response frame format
The Category field is set equal to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.

The Action field is set equal to the value indicating FBMS Response frame, as specified in Table v44 in 7.4.6.
The Dialog Token field is set to the nonzero value received in the FBMS Request frame to identify the request/response transaction.

The FBMS Response IE indicates the broadcast or multicast traffic streams that the AP supports and at what delivery intervals.
Insert the following text as Clause 11.15.7 
11.15.7 Maximum Multicast Rate Processing

The AP indicates its ability to provide multicast services at higher data rates by its advertisement of the FBMS capability. The STA includes the FBMS Request information element in the (re) association request frames to indicate that it wishes to use the FBMS service, including use of a higher multicast rate. The AP selects the multicast rate to use with the STA and indicates the rate and multicast address in the FBMS Reponse information element in the (re) association response frame.

The STA may request membership to a multicast group or changes in multicast data rate or DTIM imterval using the FBMS Request action frame. The AP responds to an FBMS Request action frame with a FBMS Response action frame, indicating the FBMS information element, including the multicast address. The AP may send an FMBS Response action frame to the STA to change the STA’s multicast rate, or Delivery interval. When the AP sends an FBMS Response frame to the STA with an Element Reason Code Field Value of 8, indicating “Overridden due to AP multicast rate policy”, the STA shall not send further FBMS Request frames to request a change in the multicast rate.
The AP indicates the presence of buffered multicast frames by including the FBMSID in the AID 0 Info information element in a beacon frame.

More than one FBMSID may have the same delivery interval.

The Multicast Diagnostic Interval specifies the number of beacon intervals for which the AP keeps multicast  service traffic counts. When dot11WirelessManagementImplemented is true and the FBMS bit is set to 1 and the Maximum Multicast Rate information element is present in the beacon frame. If Multicast Diagnostic Reports are generated by the STA, the STA shall send at least one Multicast Diagnostic Report with a Multicast Reporting Reason of Performance measurement within each Multicast Diagnostic Interval. Use of the data fields provided in the Multicst Diagnostic Report by the AP is unspecified.
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Abstract


This document describes a mechanism to transmit multicast frames reliabily and more efficiently over the air. To date, TGv has accepted enhancements to broadcast and multicast frame processing to reduce end unit power consumption. This proposal extends the adopted FBMS mechanisms to provide efficient use of bandwidth and reliability by transmitting multicast traffic at higher data rates and enabling receivers to send asynchronous feedback.
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