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7.3.2.71 FBMS Request element

The FBMS Request element defines information about the group addressed frames being requested by the non-AP STA. The format of FBMS Request element is shown in Figure v55.

	
	
	
	
	One or more Request Sub-elements

	
	Element ID
	Length
	FBMS Token
	Request Sub-elements

	Octets:
	1
	1
	1
	variable

	Figure v55—FBMS Request element format 


The Element ID field is set to the FBMS Request value in Table 7-26.

The value of the Length field is set to 1+n, where n indicates the total length of all FBMS Sub-elements contained in the element.

The FBMS Token field contains a unique identifier for the FBMS Stream Set that is the set of FBMS sub-elements specified in the request. If this is a new request then the FBMS Token value is set to 0. Otherwise, the FBMS Token value is set to the value assigned by the AP in the FBMS Response element. The FBMS Token is fixed for the lifetime of the FBMS Stream Set.

The Request Sub-elements field contains one or more Request sub-elements described in Table v25:
	Table v25—Request sub-elements



	Identifier
	Sub-element Name
	Length (in octets

	1
	FBMS sub-element
	6 to 254

	221
	Vendor Specific sub-element
	5 to 254

	0, 2 to 220, 222 to 255
	Reserved
	


The format of the FBMS sub-element is shown in Figure v56. 

	
	
	
	
	
	
	One or more TCLAS Elements
	

	
	Sub-element ID
	Length
	Delivery Interval
	Max Delivery Interval
	Multicast Rate
	TCLAS Elements
	TCLAS Processing Element (optional)

	Octets:
	1
	1
	1
	1
	2
	variable
	0 or 3

	
	
	
	
	


The Sub-element ID field uniquely identifies this sub-element to be the FBMS sub-element. The value of this field is 1.

The value of the Length field is the sum of the lengths of the TCLAS element(s) plus 4 and the optional TCLAS Processing element, if present.

The Delivery Interval field defines the periodicity of stream transmission in units of DTIMs. The default value is 1. The value set to 0 indicates that requesting Non-AP STA does not use the FBMS stream identified by the TCLAS elements anymore.

The Max Delivery Interval field defines the maximum delivery interval the Non-AP STA is willing to support for the requested stream in units of DTIMs. The value set to 0 indicates that the Non-AP STA is willing to accept any maximum delivery interval supported by the AP. 
The Multicast Rate field specifies the highest data rate, in 0.5 Mb/s units, at which the STA has received a group addressed frame with a valid FCS during the measurement period. The Multicast Rate field is encoded with the MSB set to 1 to indicate that the data rate is in the basic rate set, and set to 0 to indicate that the data rate is not in the basic rate set. The remaining 15 bit value is multiplied by 0.5 Mb/s to indicate the data rate. If no value is provided by the STA, the Multicast Rate field is set to 0.

The TCLAS Elements field contains one or more TCLAS information elements to classify the group addressed stream as defined in 7.3.2.31.

The TCLAS Processing Element field is optionally present and defines how multiple TCLAS information elements are processed as defined in 7.3.2.33.

The FBMS Request element is included in FBMS Request frames, as described in 7.4.11.11, Association Request frames, as described in 7.2.3.4, and Reassociation Request frames, as described in 7.2.3.6. The use of the FBMS Request element and frames is described in 9.2.7.

The format for the Vendor Specific sub-element is defined in 7.3.2.26.

7.3.2.72 FBMS Response element

The FBMS Response element defines information about the group addressed status. The format of the FBMS Response element is shown in Figure v57.

	
	
	
	
	One or more Status Sub-elements

	
	Element ID
	Length
	FBMS Token
	 Status Sub-elements

	Octets:
	1
	1
	1
	variable

	Figure v57—FBMS Response element format


The Element ID field is set to the FBMS Response value in Table 7-26.

The Length field is set to 1+n, where n indicates the total length of all FBMS Status Sub-elements contained in the element.

The FBMS Token field is assigned by the AP for a particular FBMS Stream Set. 

The Status Sub-elements field contains one or more Status sub-elements described in Table v26:
	Table v26—Status sub-elements



	Identifier
	Sub-element Name
	Length (in octets

	1
	FBMS Status sub-element
	15 to 254

	221
	Vendor Specific sub-element
	5 to 254

	0, 2 to 220, 222 to 255
	Reserved
	


The FBMS Status Sub-elements field contains one or more FBMS Status sub-elements. The format of the FBMS Status sub-element is shown in Figure v58. 

	
	
	
	
	
	
	
	
	
	

	
	Sub-element ID
	Length
	Element Status
	Delivery Interval
	Max Delivery Interval
	FBMSID
	FBMS Counter 
	Multicast Rate
	Multicast Address

	Octets:
	1
	1
	1
	1
	1
	1
	1
	2
	6

	
	
	
	
	
	


The Sub-element ID field uniquely identifies this sub-element to be the FBMS Status sub-element. The value of this field is 1.

The value of the Length field is 13
The Element Status field indicates the status of STA's requested delivery interval, as indicated in Table v27, provided by the AP.

	Table v27—FBMS and TFS Element Status Definition



	Value 
	Description

	0
	Accept

	1
	Deny, due to malformed request or ambiguous classifier.

	2
	Deny, due to lack of resources on AP.

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

	4
	Deny, by policy, requested stream or filter is not permitted to participate in the service

	5
	Deny, reason unspecified

	6
	Override, due to existing stream with different delivery interval

	7
	Override, due to policy limits on AP.

	8
	Override, due to AP changed the delivery interval.

	9
	Override, due to AP multicast rate policy

	10
	Terminate, due to AP policy change

	11
	Terminate, due to lack of resources of AP

	12
	Terminate, due to other FBMS stream with higher priority

	13
	Override, due to AP changed the maximum delivery interval

	14-255
	Reserved


The Delivery Interval field defines the minimum, integer number of DTIM periods between successive transmissions of frames for the stream corresponding to that FBMSID.

The Max Delivery Interval field defines the maximum delivery interval the AP will use for the stream corresponding to FBMSID. The value set to 0 indicates that the AP has no maximum delivery interval for the stream identified by FBMSID.
The FBMSID field is assigned by the AP and provides a unique identifier for this stream within the BSS.

The format of the FBMS Counter field is shown in Figure v54.

The Multicast Rate field specifies the data rate in 0.5 Mb/s units to be used for the multicast service. The Multicast Rate field is encoded with the MSB set to 1 to indicate that the data rate is in the basic rate set, and set to 0 to indicate that the data rate is not in the basic rate set. The remaining 15-bit value is multiplied by 0.5 Mb/s to indicate the data rate. If the value of the Multicast Rate field is set to 0 then the data rate is undefined.

The Multicast MAC Address field contains the MAC address of the multicast traffic to which the Multicast Diagnostic request relates.

The FBMS Response element is included in FBMS Response frames, as described in 7.4.11.12, Association Response frames, as described in 7.2.3.5, and Reassociation Response frames, as described in 7.2.3.7. The use of the FBMS Response element and frames is described in 9.2.7.

The format for the Vendor Specific sub-element is defined in 7.3.2.26.

9.2.7.2 FBMS Procedure

Using FBMS, a non-AP STA need not wake up at every DTIM interval to receive group addressed frames. A non-AP STA that does not use FBMS wakes every DTIM interval and follows group addressed frame reception rules as defined in 11.2.

An AP supporting FBMS indicates its support by using the Extended Capabilities information element when dot11WirelessManagementImplemented is set to true. A STA that has a value of true for the MIB attribute dot11MgmtOptionFBMSEnabled is defined as a STA that supports FBMS and indicates this support by setting the dot11MgmtOptionFBMSEnabled field of the Extended Capabilities element to 1 in transmitted Beacon, Association Request, Association Response, Reassociation Request, Reassociation Response, Probe Request, and Probe Response frames. 

A non-AP STA may request use of FBMS by sending either an FBMS Request frame or (Re)association Request frame that includes the requested FBMS Sub-elements. The STA identifies all streams to the AP using sub-elements of the FBMS Request information element. This is a declaration of all group addressed streams which the STA requests to receive at an alternate delivery interval. For each stream, the STA requests a delivery interval for the requested FBMS sub-element. The STA may choose to specify the Maximum Delivery Interval value that it is willing to accept for the specified stream. The AP may take the maximum delivery interval value into consideration if the AP proposes an alternate delivery interval to the delivery interval specified in the request. The AP may adopt the proposed delivery interval and maximum delivery interval or respond with an alternate delivery interval and alternate maximum delivery interval for the stream. A status value of Accept shall be transmitted by the AP when the requested delivery interval is supported by the AP. A status value of Deny shall be transmitted by the AP when the AP does not accept one or more of the STA’s FBMS request parameters including delivery interval, maximum delivery interval and TCLAS. A status value of Override shall be transmitted by the AP when the AP denies the requested delivery interval or maximum delivery interval but can support an alternate delivery interval or alternate maximum delivery interval for the requested TCLAS. A STA shall be capable of supporting a delivery interval of 1 for any stream. Once an AP accepts a FBMS request for a particular delivery interval and the Non-AP STA specified a maximum delivery interval as part of the FBMS request, the AP shall not modify the delivery interval for the stream greater than the maximum delivery interval specified by the Non-AP STA. If the STA accepts the FBMS Response, the STA shall make sure it is awake for the next DTIM beacon so that the STA can synchronize with the FBMS Current Count for the requested FBMS Stream. If the STA does not accept the alternate delivery interval, then the STA shall send a new FBMS request element with all other accepted FBMS sub-elements included and the particular overridden FBMS Sub-element removed, provided that at least one FBMS sub-element is included in the FBMS request. If no FBMS sub-elements are remaining in the FBMS request, the STA shall send an FBMS Request with zero FBMS sub-elements. 

For each FBMS sub-element within an FBMS Request frame the AP shall respond to the STA with the same number of FBMS Status sub-elements in the same order the FBMS sub-elements were received. The FBMS delivery interval shall be an integer multiple of the DTIM period. If the AP denies the usage of FBMS for a particular traffic stream, the default delivery interval for the stream applies.

The AP shall support from one to eight different FBMS Stream Set with different delivery intervals. Corresponding to these eight delivery intervals are eight FBMS counters. More than one FBMSID may have the same delivery interval and therefore will share the same FBMS Counter. An FBMS Counter is associated with each unique delivery interval of one or more FBMS Streams. Each counter decrements once per DTIM beacon and when the counter reaches zero, buffered group addressed frames assigned to that particular interval are scheduled for delivery immediately following the next Beacon frame containing the DTIM transmission. Upon expiry, the AP shall schedule for transmission any frames present for group addressed streams assigned to that interval. Upon request from the STA, an AP shall assign group addressed streams to a particular ID (the FBMSID), shall negotiate the Delivery Interval and shall assign a counter (the FBMS Counter ID) using the FBMS Sub-element.

An AP uses the FBMS Descriptor element in Beacon frames to indicate the FBMS streams of buffered group addressed frames. The FBMS Descriptor element for a non-transmitted BSSID shall be included in the Multiple BSSID element sent in a Beacon frame. 

A non-AP STA may indicate that it is no longer using an FBMS sub-element by transmitting an FBMS Request frame without that FBMS sub-element contained in it or transmitting an FBMS Request frame including that FBMS sub-element for which the delivery interval is set to 0. When an AP receives an FBMS request from a non-AP STA that no longer requests a specific FBMS sub-element the AP shall send an FBMS response frame with the Status field value set to 1 (i.e., accept) in the FBMS Status sub-element.

When 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 Counter Current Count field in the FBMS Descriptor element to align the transmission time of the FBMS stream to the transmission time of other FBMS streams that the STA is already receiving. The AP accomplishes this by changing the Current Count field value. When an FBMS Stream is active, the Current Count value for that FBMS Stream is decremented by 1 for each Beacon frame the Current Count field appears in. To reschedule when the FBMS Stream is transmitted, and notify the STA using that FBMS Stream, the AP shall keep the Current Count value the same across two consecutive Beacon frames in which the Current Count field appears. The Current Count field is contained in the FBMS Descriptor information element which is transmitted by the AP at every DTIM beacon. The algorithm by which the AP chooses to align or offset the different FBMS counters is unspecified.

The AP may update the Delivery Interval field for an FBMSID by sending an unsolicited FBMS Response frame to the appropriate group address for the stream with updated Delivery Interval field when the Current Count field value reaches zero. As the AP transmits this FBMS Response frame as a group addressed frame, the frame will be scheduled for delivery at the appropriate DTIM interval where all non-AP STAs are awake to receive the frame. The AP resumes default (non-FBMS) transmission rules for the stream by sending an unsolicited FBMS Response frame to the appropriate group address with Delivery Interval set to 0 and the Element Status in the FBMS Status Sub-element set to “terminate”.

NOTE 1 — If an AP changes the delivery interval for a group addressed stream this change may impact the latency experienced by the non-AP STA application using that group addressed stream. 

NOTE 2 — A WNM STA that receives a group addressed stream without explicitly requesting FBMS delivery for that stream may experience increased latency if the group addressed stream delivery interval changes as a result of an FBMS delivery interval for that stream that is greater than the DTIM interval.
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