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[Insert the following to appropriate place in 2]

IETF RFC 1027, Using ARP to Implement Transparent Subnet Gateways, October 1987

[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

	TBD
	Radio Management Capability
	Radio Management Capability as specified in 7.3.2.32 shall be present if dot11RadioManagementImplemented is true

	TBD
	Multicast Service Info
	Multicast Service Info as specified in 7.3.2.33 shall be present if dot11RadioManagementImplemented is true


[Make the following changes to 7.2.3.4]

7.2.3.4 Association Request frame format

[Insert the following row in Table 7]
	Order
	Information
	Notes

	TBD
	Radio Management Capability
	Radio Management Capability as specified in 7.3.2.32 may be present if dot11RadioManagementImplemented is true


[Make the following changes to 7.2.3.6]

7.2.3.6 Reassociation Request frame format

[Insert the following row in Table 9]
	Order
	Information
	Notes

	TBD
	Radio Management Capability
	Radio Management Capability as specified in 7.3.2.32 may be present if dot11RadioManagementImplemented is true


[Make the following changes to 7.2.3.9]

7.2.3.9 Probe Response

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

	TBD
	Radio Management Capability
	Radio Management Capability as specified in 7.3.2.32 shall be present if dot11RadioManagementImplemented is true

	TBD
	Multicast Service Info
	Multicast Service Info as specified in 7.3.2.33 shall be present if dot11RadioManagementImplemented is true


7.3.1.9 Status Code field

[Insert the following row in Table 19]
	TBD
	Multicast Service Setup denied

	
	


[Make the following changes to 7.3.1.11]
7.3.1.11 Action field

Insert the following new row into table 19a and change the reserved value as shown:

Table 19a—Category values

	Name
	Value
	See clause

	Radio Management
	6
	7.4.5

	Reserved
	76-127
	-


[Make the following changes to 7.3.2]

7.3.2 Information elements

[Insert the following rows in Table 22]
	Information element
	Element ID

	Radio Management Capability
	TBD

	Multicast Service Info
	TBD


[Insert the following after the subclause 7.3.2.31]

7.3.2.32 Radio Management Capability information element

The Radio Management Capability indicates the supported radio resource management capabilities

	
	
	
	

	
	Element ID
	Length
	Radio Management Capabilities

	Octets:
	1
	1
	2


Figure a. Radio Management Capability information element.

The Length field shall be set to 2.

The Radio Management Capabilities field is as shown in Figure b. 

	
	
	
	
	
	

	
	Service Mode
	Flexible Multicast Service Interval
	Support Proxy ARP
	Multicast ACK

(informative)
	Reserved

	Bits:
	1
	1
	1
	1
	12


Figure b. Radio Resource Management capabilities field

The Service Mode bit shall be set to 1 by the AP if it supports transmission of broadcast and multicast traffic as unicast frames in MAC level as described in 9.2.7.1.2. 
The Service Mode bit shall be set by to 1 the STA if it allows an AP to use broadcast/multicast to unicast conversion. A STA may set the Service Mode bit to 1 only if AP supports the operation.

The Flexible Multicast Service Interval bit shall be set to 1 if the AP supports flexible multicast service intervals as described in section 11.2.1.2. The Flexible Multicast Service Interval bit shall be set to 0 if the AP does not support flexible multicast service intervals. In this case the normal DTIM listen interval will be used for the multicast service.  
The Flexible Multicast Service Interval bit shall be set  to 1 if the STA supports flexible multicast service intervals as described in section 11.2.1.2.  The  Flexible Multicast service interval bit shall be set to 0 if the STA does not support flexible multicast service intervals as described in section 11.2.1.2. In this case the normal DTIM listen interval is used for the multicast service. 

The Suppport Proxy ARP bit shall be set to 1 by the AP if the AP supports Proxy ARP operation for the non-AP STA that have associated to it as described in section 9.2.7.1.4.

Note - The Multicast ACK bit shall be set to 1 by the AP if it supports 802.11n multicast aggregation scheme as described in section 9.2.7.1.3. The Multicast ACK bit shall be set to 1 by the STA if it supports 802.11n multicast aggregation scheme as described in section 9.2.7.1.3.

7.3.2.33 Multicast Service Info information element

The Multicast Service Info gives information about the active multicast groups within the BSS and the broadcast service. Active multicast groups includes all the multicast groups for which one or more non-AP STAs has completed the multicast service setup procedure.
	
	
	
	
	
	
	
	

	
	Element ID
	Length
	Broadcast Group Info
	Multicast Group Count
	Multicast Group Information
	…
	Multicast Group Information

	Octets:
	1
	1
	1
	1
	8
	…
	8


Figure c. Multicast Service Info information element.

The Length field shall be set to 2+n*8, where n indicates the number of active multicast groups.

The Multicast Group Count shall indicate the number of active multicast groups within the BSS. If no active multicast groups are present in the BSS the Multicast Group Count shall be set to 0.
The Broadcast Group Info field is as shown in Figure d. 

	
	
	
	

	
	Broadcast to Unicast
	Broadcast Service Mode Count
	Buffered Broadcast Data

	Bits:
	1
	6
	1


Figure d. Broadcast Group Information field

The Broadcast to Unicast bit shall be set to 1 by the AP if the conversion from broadcast to unicast is active. If active, the AP shall send all broadcast frames as unicast frames. 

The Broadcast Service Mode Count field indicates how many TBTTs (including the current one) appears before the service mode of the broadcast will be changed. In case of immediate change this field is set to 0. In case of no change is planned this field is set to 63. 

The Buffered Broadcast Data bit shall be set to 1 by the AP if there are one or more buffered broadcast frames.  The Buffered Broadcast Data bit shall be set to 0 by the AP if the Broadcast to Unicast bit is set to 1.
The Multicast Group Information field is as shown in Figure e. 

	
	
	
	
	
	
	

	
	Multicast Address
	Multicast Service Interval Mode
	Multicast Service Interval
	Multicast Service Interval Count
	Unicast Only
	Buffered Traffic Indication

	Bits:
	48
	1
	7
	6
	1
	1


Figure e. Multicast Group Information field

The Multicast Address field indicates the MAC address of the multicast group.

The Multicast Service Interval Mode shall be set to 1 if the Multicast Service Interval field is expressed in Beacon Intervals. The Multicast Service Interval Mode shall be set to 0 if the Multicast Service Interval field is expressed in TUs.

The Multicast Service Interval field indicates the proposed multicast service interval for this particular multicast service. The proposed multicast service interval can be multiple of Beacon intervals or number of TUs depending on the Multicast Service Interval Mode bit.

The Multicast Service Interval Count field indicates how many TBTTs (inlcuding the current one) appears before the next service interval for this multicast group. When the Multicast Service Interval is shorter than beacon interval this field is set to 63. 

The Unicast Only bit is set to 1 if all STAs in BSS support multicast enhancements and multicast traffic is delivered only by unicast transmissions. If the Unicast Only bit is set, the Multicast service Interval Mode, Multicast service Interval, and Buffered Traffic Indication fields are reserved. 
The Buffered Traffic Indication field indicates whether there are buffered multicast frames for this particular multicast group.  The Buffered Traffic Indication field shall be set to 0 by the AP if the Unicast Only bit is set to 1.
Insert the following new clauses after the end of clause 7.4.5:

7.4.6 Radio Management action details

Several Action frame formats are defined for Radio Management purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values associated with each frame format are defined in Table v1.

Table v1 — Radio Management Action field values 

	Action field value 
	Description

	0
	Multicast Service Setup Request

	1
	Multicast Service Setup Response

	2
	Multicast Service Termination Request

	3
	Multicast Service Termination Response

	4
	Multicast Service Change

	5-255
	Reserved


7.4.6.1 Multicast Service Setup Request frame format

Multicast Service Setup Request frame is sent by a STA.

	
	
	
	
	

	
	Category
	Action
	Multicast MAC Address
	Service Parameters

	Octets:
	1
	1
	6
	2


Figure f. Multicast Service Setup Request frame format.

The Category field shall be set to 6.

The Action field shall be set to 0.

The Multicast MAC Address indicates the multicast group to which the request is intended.

The Service Parameters field is as show in Figure g.

	
	
	
	
	

	
	Multicast Service Interval Mode
	Multicast Service Interval
	Service Mode
	Reserved

	Bits:
	1
	7
	1
	6


Figure g. Service Parameters field.

The Multicast Service Interval Mode bit shall be set to 1 if the Multicast Service Interval field is expressed in Beacon Intervals. The Multicast Service Interval Mode shall be set to 0 if the Multicast Service Interval field is expressed in TUs.

The Multicast Service Interval field indicates the proposed Multicast Service Interval for this particular multicast service. The proposed Multicast Service Interval can be multiple of Beacon intervals or number of TUs depending on the Multicast Service Interval Mode bit.

The Service Mode bit shall be set to 1 if the STA allows the AP to transmit multicast data belonging to multicast group identified by Multicast MAC Address field as unicast frames. The Service Mode bit shall be set to 0 if the STA does not allow the AP to transmit multicast data as unicast frames. This setting overrules the mode selected during the association phase. This setting is valid only for the multicast MAC address specified in the Multicast Service Setup Request frame.
7.4.6.2 Multicast Service Setup Response frame format

Multicast Service Setup Response frame is sent by an AP.

	
	
	
	
	
	

	
	Category
	Action
	Status Code
	Multicast MAC Address
	Service Parameters

	Octets:
	1
	1
	2
	6
	2


Figure i. Multicast Service Setup Response frame format.

The Category field shall be set to 6.

The Action field shall be set to 1.

The Status Code shall be set according to 7.3.1.9

The Multicast MAC Address indicates the multicast group to which the response is intended.

The Service Parameters field is as show in Figure j.

	
	
	
	
	

	
	Multicast Service Interval Mode
	Multicast Service Interval
	Service Mode
	Reserved

	Bits:
	1
	7
	1
	7


Figure j. Service Parameters field.

The Multicast Service Interval Mode shall be set to 1 if the Multicast Service Interval field is expressed in Beacon Intervals. The Multicast Service Interval Mode shall be set to 0 if the Multicast Service Interval field is expressed in TUs.

The Multicast Service Interval field indicates the Multicast Service Interval for this particular multicast service. The Multicast Service Interval can be multiple of Beacon intervals or number of TUs depending on the Multicast Service Interval Mode bit.

The Service Mode bit shall be set to 1 if the AP transmit multicast data as unicast frames. The Service Mode bit shall be set to 0 if the AP does not transmit multicast data as unicast frames. This setting overrules the mode selected during the association phase. This setting is valid only for the multicast MAC address specified in the Multicast Service Setup Response frame.
7.4.6.3 Multicast Service Termination Request frame format

Multicast Service Termination Request frame is sent by a non-AP STA. It is used to indicate that the non-AP STA is not going to use the multicast service identified by the Multicast MAC Address field anymore.
	
	
	
	

	
	Category
	Action
	Multicast MAC address

	Octets:
	1
	1
	6


Figure K. Multicast Service Termination Request frame format
The Category field shall be set to 6.

The Action field shall be set to 2.

The Multicast MAC address indicates the multicast group which service is terminated.

7.4.6.4 Multicast Service Termination Response frame format

Multicast Service Termination Response frame is sent by an AP. 

	
	
	
	

	
	Category
	Action
	Multicast MAC address

	Octets:
	1
	1
	6


Figure L. Multicast Service Termination Response frame format
The Category field shall be set to 6.

The Action field shall be set to 3.

The Multicast MAC address indicates the multicast group which service is terminated.

7.4.6.5 Multicast Service Mode Change frame format

Multicast Service Mode Change frame is sent by an AP.

	
	
	
	
	

	
	Category
	Action
	Multicast MAC address
	Service Mode Change Parameters

	Octets:
	1
	1
	6
	1


Figure m. Multicast Service Mode Change frame format.

The Category field shall be set to 6.

The Action field shall be set to 4.

The Multicast MAC address indicates the multicast group to which the change is associated.

The Service Mode Change Parameters field is as show in Figure n.

	
	
	

	
	Service Mode
	Service Mode Count

	Bits:
	1
	7


Figure n. Service Mode Change Parameters field.

The Service Mode bit shall be set to 1 if the AP transmit multicast data as unicast frames. The Service Mode bit shall be set to 0 if the AP does not transmit multicast data as unicast frames. This setting overrules the mode selected during the association phase.

The Service Mode Count field indicates the number of multicast service intervals after which the service mode change will be effective. The Service Mode Count field is set to 0 if change will be effective immediately.
9.2.7 Broadcast and multicast MPDU transfer procedure

[Change clause 9.2.7 as follows]
9.2.7 Broadcast and multicast MPDU transfer procedure

In the absence of a PCF, when broadcast or multicast MPDUs are transferred from a STA with the ToDS bit clear, only the basic access procedure shall be used. Regardless of the length of the frame, no RTS/CTS exchange shall be used. In addition, no ACK shall be transmitted by any of the recipients of the frame. Any broadcast or multicast MPDUs transferred from a STA with a ToDS bit set shall, in addition to conforming to the basic access procedure of CSMA/CA, obey the rules for RTS/CTS exchange, because the MPDU is directed to the AP. The broadcast/multicast message shall be distributed into the BSS. The STA originating the message shall receive the message as a broadcast/multicast message. Therefore, all STAs shall filter out broadcast/multicast messages that contain their address as the source address. Broadcast and multicast MSDUs shall be propagated throughout the ESS.

By default, there is no MAC-level recovery on broadcast or multicast frames, except for those frames sent with the ToDS bit set. As a result, the reliability of this traffic is reduced, relative to the reliability of directed traffic, due to the increased probability of lost frames from interference, collisions, or time-varying channel properties.

In case of enhanced broadcast/multicast service is used, an AP has the option to convert broadcast or multicast frames to unicast frames per non-AP STA basis. With unicast service mode more reliable service is ensured as normal acknowledgement procedures can be utilised. 
Note - In case of  802.11n enhancements are supported the acknowledgements may be used for the multicast frames as described in section 9.2.7.1.3. 
[Insert new subclauses after 9.2.7]
9.2.7.1 Enhanced broadcast/multicast service

9.2.7.1.1 Enhanced broadcast/multicast service capability indication

An AP supporting enhanced broadcast/multicast shall indicate its support by using Radio Management Capability information element sent in the Beacon and Probe Response frames.

A STA wishing to use enhanced broadcast/multicast services shall indicate it by using Radio Management Capability information element sent in the (re)Association Request frame.

9.2.7.1.2 Enhanced broadcast/multicast service modes

With enhanced broadcast/multicast service broadcast/multicast frames can be sent either normally as broadcast/multicast frames or as unicast frames. By default all the broadcast/multicast frames are sent normally.

Broadcast service mode is indicated by the Broadcast to Unicast field of the Multicast Service Info information element sent in the Beacon and Probe Response frames. If broadcast to unicast conversion is enabled then the AP shall send all the broadcast traffic as unicast frames. The AP shall advertise that it is changing the broadcast service mode using the Broadcast Service Mode Count of Multicast Service Info information element.

The non-AP STA that supports multicast enhancements shall complete a multicast service setup procedure for each multicast address for which it desires to receive traffic. By completing this the AP will have knowledge of which non-AP STAs belong to multicast groups. This enables multicast acknowledgement and multicast to unicast conversion. If the AP denies the usage of multicast service, normal multicast transmission rules apply.
An AP uses the Multicast Service Info field to indicate the active multicast groups within the BSS and the service characteristics of each multicast group. Active multicast groups are those for which one or more non-AP STAs have completed the multicast service setup procedure and for which the service is not yet terminated by the multicast service termination procedure.
The AP shall send all the broadcast and multicast data normally if there are one or more associated STAs that do not support multicast enhancements.
Non-AP STA may terminate multicast service delivery by transmitting a Multicast Service Termination Request frame. The AP shall respond upon receiving Multicast Service Termination Request by transmitting Multicast Service Termination Response frame to the non-AP STA. After this the AP shall not use multicast to unicast conversion for this non-AP STA. If the non-AP STAs is the only existing STA using the multicast service and if it terminates the multicast service then the AP shall not advertise that particular multicast group in the Multicast Service Info. 

The service mode of each multicast group can be decided per non-AP STA basis and for the same multicast group different service modes can be used for different non-AP STAs. It is possible that within the same BSS there are non-AP STAs using different service modes simultaneously. Furthermore it is possible to deliver the multicast frames using normal multicast procedures. Initially, the multicast service mode is set during the multicast service setup phase. The multicast service mode can be changed dynamically by using Multicast Service Mode Change frame. The decision when to use particular service mode is out of scope of the standard.

For the multicast to unicast conversion the following rules apply:

· The AP shall send all the multicast traffic to the non-AP STAs, to which the service mode is set to enable multicast to unicast conversion, as unicast frames and normal unicast transmission rules shall be applied.
· The AP shall send all the multicast traffic to the non-AP STAs, to which the service mode is not set to enable multicast to unicast conversion, as multicast frames and normal multicast transmission rules shall be applied.
9.2.7.1.3 802.11n multicast/broadcast  ACK mode (informative)
With 802.11n it is possible to create frame sequences that support reliable multicast or broadcast transmissions. With this approach, the AP will schedule the UL acknowledgements and sends the schedule in the PSMP frame before the actual DL multicast frame transmission. The PSMP frame defines starting time of DL TXOP and zero or more starting times for the UL TXOP(s) as explained in X.X.X.X. If the address of transmitted data in DL TXOP corresponds to multicast address, the specified terminals in UL TXOP shall transmit acknowledgement or block acknowledgement for the transmitted multicast frame(s). 

If the multicast frame belongs to multicast service, the acknowledgement is used, if both non-AP STA and AP have set the multicast acknowledgement bit in Radio Resource Management Capability field. 

If non-AP STA fails to acknowledge the transmitted multicast frame the AP shall retransmit the frame as multicast transmission until the transmission attempts are exceeding dot11ShortRetryLimit or dot11LongRetryLimit, or the MSDU lifetime have been reached. The AP shall require acknowledgement in retransmission only from the non-AP STA(s) whose acknowledgement was not received correctly by the AP. The AP shall consider that multicast frame(s) delivery to non-AP STAs that were not specified in PSMP frame to transmit acknowledgements was successful. 
The AP need not to require acknowledgements from all receivers in multicast transmission.
9.2.7.1.4 Proxy ARP support in AP

AP supporting Proxy ARP, as defined in IETF RFC 1027, shall set Support Proxy ARP bit to 1 in Radio Resource Management Capabilities field.  The Proxy ARP shall respond in behalf of the associated non-AP STAs to ARP queries. The AP shall use MAC level association information to decide activity of the associated non-AP STA and broadcast to non-AP STAs only the requests that it is not able to respond. 
10.3.2 Scan

10.3.2.2.2 Semantics of the service primitive

[Insert the following row to the end of BSSDescription]
	Name
	Type
	Valid Range
	Description

	Radio Management Capability
	As defined in frame format
	As defined in frame format
	The advertised radio resource management capabilities of the BSS.


10.3.6 Associate

10.3.6.1.2 Semantics of the service primitive

[Add the following parameter to the primitive]
MLME-ASSOCIATE.request
(
…,

RadioManagementCapability 
)
[Insert the following row to the table]
	Name
	Type
	Valid Range
	Description

	RadioManagementCapability
	As defined in frame format
	As defined in frame format
	Specifies the radio resource management capabilities of the non-AP STA


10.3.6.3.2 Semantics of the service primitive

[Add the following parameter to the primitive]
MLME-ASSOCIATE.indication
(
…,

RadioManagementCapability 
)
[Insert the following row to the table]
	Name
	Type
	Valid Range
	Description

	RadioManagementCapability
	As defined in frame format
	As defined in frame format
	Specifies the radio resource management capabilities of the non-AP STA


10.3.7 Reassociate

10.3.7.1.2 Semantics of the service primitive

[Add the following parameter to the primitive]
MLME-REASSOCIATE.request
(
…,

RadioManagementCapability 
)
[Insert the following row to the table]
	Name
	Type
	Valid Range
	Description

	RadioManagementCapability
	As defined in frame format
	As defined in frame format
	Specifies the radio resource management capabilities of the non-AP STA


10.3.7.3.2 Semantics of the service primitive

[Add the following parameter to the primitive]
MLME-REASSOCIATE.indication
(
…,

RadioManagementCapability 
)
[Insert the following row to the table]
	Name
	Type
	Valid Range
	Description

	RadioManagementCapability
	As defined in frame format
	As defined in frame format
	Specifies the radio resource management capabilities of the non-AP STA


[Insert the following clauses after 10.3.X]
10.3.X Multicast Service Setup

The following MLME primitives support the signaling of Multicast Service Setup.

10.3.X.1 MLME-MSERVICESETUP.request

10.3.X.1.1 Function

This primitive requests that a Multicast Service Setup Request frame be sent to the AP with which the STA is associated. It is valid only at a Radio Management capable non-AP STA.

10.3.24.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICESETUP.request
(
PeerSTAAddress,

MulticastMACAddress,
ServiceParameters,
)

	
	
	
	

	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 Multicast Service Setup process.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the multicast service


10.3.X.1.3 When Generated

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

10.3.X.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Multicast Service Setup Action management frame. The STA then attempts to transmit this to the AP with which it is associated.

10.3.X.2 MLME-MSERVICESETUP.confirm

10.3.X.2.1 Function

This primitive reports the result of a multicast service setup. It is valid only at a Radio Management capable non-AP STA.

10.3.X.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICESETUP.confirm
(
ResultCode,
MulticastMACAddress,
ServiceParameters,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-MSERVICESETUP.request.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the multicast service


10.3.X.2.3 When Generated

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

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

10.3.X.2.4 Effect of Receipt

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

10.3.X.3 MLME-MSERVICESETUP.indication

10.3.X.3.1 Function

This primitive indicates that a Multicast Service Setup Request frame was received from a non-AP STA. It is valid only at a Radio Management capable AP. 

10.3.X.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICESETUP.indication
(
PeerSTAAddress,
MulticastMACAddress,
ServiceParameters,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the multicast service


10.3.X.3.3 When Generated

This primitive is generated by the MLME when a valid Multicast Service Setup Request frame is received.

10.3.X.3.4 Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 9.2.7.1.2.

10.3.X.4 MLME-MSERVICESETUP.response

10.3.X.4.1 Function

This primitive is generated in response to an MLME-MSERVICESETUP.indication requesting a Multicast Service Setup frame be sent to a non-AP STA. It is valid only at a Radio Management capable AP.

10.3.X.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MSERVICESETUP.response
(
PeerSTAAddress,
ResultCode,
MulticastMACAddress,
ServiceParameters,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
REFUSED,
UNSPECIFIED_
FAILURE
	Indicates the results of the corresponding MLME-MSERVICESETUP.indication.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the multicast service


10.3.X.4.3 When Generated

This primitive is generated by the SME in response to an MLME-MSERVICESETUP.indication requesting a Multicast Service Setup Response be sent to a non-AP STA. If the returned ResultCode is SUCCESS, the primitive contains the MulticastMACAddress, ServiceParameters and MulticastTriggerConditions to be sent to the STA.

10.3.X.4.4 Effect of Receipt

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

10.3.X Multicast Service Termination

The following MLME-primites support the signaling of the multicast service termination.

10.3.X. MLME-MSERVICETERM.request
10.3.X.1.1 Function

This primitive requests that a Multicast Service Termination Request be sent to the AP with which the non-AP STA is associated. It is valid only at a Radio Management capable non-AP STA.

10.3.X.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MSERVICETERM.request
(
PeerSTAAddress,
MulticastMACAddress 



              )

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the multicast service termination process.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address


10.3.X.1.3 When Generated

This primitive is generated by the SME to request that a Multicast Service is Terminated.  

10.3.X.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Multicast Service Termination Request frame. The non-AP STA then attempts to transmit this to the AP.

10.3.X.2 MLME-MSERVICETERM.confirm

10.3.X.2.1 Function

This primitive reports the result of a multicast service termination. It is valid only at a Radio Management capable non-AP STA.

10.3.X.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICETERM.confirm
(
ResultCode,
MulticastMACAddress,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-MSERVICETERM.request.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address


10.3.X.2.3 When Generated

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

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

10.3.X.2.4 Effect of Receipt

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

10.3.X.3 MLME-MSERVICETERM.indication

10.3.X.3.1 Function

This primitive indicates that a Multicast Service Termination Request frame was received from a non-AP STA. It is valid only at a Radio Management capable AP. 

10.3.X.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICETERM.indication
(
PeerSTAAddress,
MulticastMACAddress
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address


10.3.X.3.3 When Generated

This primitive is generated by the MLME when a valid Multicast Service Termination Request frame is received.

10.3.X.3.4 Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 9.2.7.1.2.

10.3.X.4 MLME-MSERVICETERM.response

10.3.X.4.1 Function

This primitive is generated in response to an MLME-MSERVICETERM.indication requesting a Multicast Service Termination responce frame be sent to a non-AP STA. It is valid only at a Radio Management capable AP.

10.3.X.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MSERVICESTERM.response
(
PeerSTAAddress,
ResultCode,
MulticastMACAddress,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

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

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
REFUSED,
UNSPECIFIED_
FAILURE
	Indicates the results of the corresponding MLME-MSERVICESETUP.indication.

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address


10.3.X.4.3 When Generated

This primitive is generated by the SME in response to an MLME-MSERVICETERM.indication requesting a Multicast Service Termination Response be sent to a non-AP STA. If the returned ResultCode is SUCCESS, the primitive contains the MulticastMACAddress to be sent to the STA.

10.3.X.4.4 Effect of Receipt

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

10.3.X Multicast Service Mode Change

The following MLME primitives support the signaling of Multicast Service Mode Change.

10.3.X.1 MLME-MSERVICEMODEC.request

10.3.X.1.1 Function

This primitive requests that a Multicast Service Mode Change frame be sent to the non-AP STA. It is valid only at a Radio Management capable AP.

10.3.24.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICEMODEC.request
(
PeerSTAAddress,

MulticastMACAddress,
ServiceParameters,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual or multicast MAC Address
	The address of the non-AP STA MAC entity to which a Multicast Service Mode Change frame is intended or the address of the non-AP STA MAC entities to which a Multicast Service Mode Change frame is intended

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies service parameters for the multicast service


10.3.X.1.3 When Generated

This primitive is generated by the SME to request that a Multicast Service Mode Change frame be sent to the non-AP STA.

10.3.X.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Multicast Service Mode Change management frame. The AP then attempts to transmit this to the non-AP STA.

10.3.X.3 MLME-MSERVICEMODEC.indication

10.3.X.3.1 Function

This primitive indicates that a Multicast Service Mode Change frame was received from an AP. It is valid only at a Radio Management capable non-AP STA. 

10.3.X.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME- MSERVICEMODEC.indication
(
MulticastMACAddress,
ServiceParameters, 
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	MulticastMACAddress
	MACAddress
	Any valid multicast MAC address
	Specifies the multicast MAC address

	ServiceParameters
	As defined in frame format
	As defined in frame format
	Specifies the proposed service parameters for the multicast service


10.3.X.3.3 When Generated

This primitive is generated by the MLME when a valid Multicast Service Mode Change frame is received.

10.3.X.3.4 Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 9.2.7.1.2.

[Insert the following  clauses after 11.2.1.1 and renumber the following clauses]
11.2.1.2 Enhanced Broadcast/Multicast power management

Using the enhanced multicast service it is possible to create flexible service intervals for multicast services. 

The Service Interval for a multicast service is created by using the multicast service setup signaling. A non-AP STA wishing to join the multicast group can propose a multicast service interval to the AP. Multicast service interval can be either multiple of Beacon periods or it can be specified in number of TUs. The AP shall make the selection of the multicast service interval and shall indicate it in the Multicast Service Setup Response frame, in Multicast Service Mode Change frame and in Beacon and Probe Response frames.

The APs shall send a Multicast Service Info element in each Beacon frame. The Multicast Service Info contains information about the broadcast service and active multicast services. It indicates what is the service mode of broadcast and multicast services, indicates the existence of buffered broadcast and/or multicast traffic and includes information about the service intervals of the each active multicast groups. The existence of buffered multicast traffic can be made per group basis by using Buffered Traffic Indication field and the existence of the buffered broadcast traffic is indicated with Buffered Broadcast Data field
If the service mode of the broadcast or multicast service is set to enable conversion to unicast, normal unicast power management rules apply.

If the non-AP STA is using enhanced broadcast/multicast service, it may take into account that the AP shall send broadcast/multicast MSDUs using normal broadcast/multicast transmission rules if not all the associated STAs are broadcast/multicast enhanced.

[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 enhanced multicast service is used the AP shall send Beacon with Multicast Service Info field at every TBTT. Buffered Traffic Indication bit shall be set if there are buffered frames belonging to particular multicast group. Buffered Broadcast Data bit shall be set to 1 if there are buffered broadcast traffic.
[Insert the following  text at the end of bullet f  in 11.2.1.5]
f) 


If enhanced multicast service is used the AP will send all multicast frames belonging to particular multicast group after the service interval which is specified for the multicast service. If all the associated STAs are broadcast/multicast enhanced then The More Data field of each multicast frame shall be set to indicate the presence of further buffered multicast MSDUs from the multicast address. If all the associated STAs are not broadcast/multicast enhanced then 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 multicast MSDUs before the next TBTT, the AP shall indicate that it will continue to deliver the multicast MSDUs by setting the Buffered Traffic Indication bit in Multicast Service Info field to 1. Buffered Traffic Indication bit shall be set to 1 until all buffered multicast frames have been transmitted. If all the associated STAs are broadcast/multicast enhanced then The More Data field of each broadcast frame shall be set to indicate the presence of further buffered broadcast MSDUs. If all the associated STAs are not broadcast/multicast enhanced then The More Data field of each broadcast frame shall be set to indicate the presence of further buffered broadcast/multicast MSDUs.  The Buffered Broadcast Data bit shall be set to 1 to indicate the presence of further buffered broadcast MSDUs.
[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 enhanced multicast service and if the service mode is multicast, the non-AP STA shall wake up before the specified multicast service interval. A non-AP STA shall remain awake until the More Data field of the multicast MSDU indicates there are no further buffered broadcast/multicast MSDUs, or until Multicast Service is not listed in Multicast Service Info field or Buffered Traffic Indication field indicates that there are no further buffered multicast MSDUs. 
Insert A.4.14 into Annex A as follows:

Annex A

A.4 PICS proforma–IEEE Std. 802.11, 1999 Edition
A.4.3 IUT configuration 

Append this entry to the end of the IUT configuration table:

	
	
	
	
	

	Item
	IUT configuration
	References
	Status
	Support

	*CFv
	Is Radio Management supported?
	7.3.2.32
	O
	Yes, No, N/A

	
	
	
	
	


Insert this new clause after clause A.4.13:

A.4.14 Radio Management extensions

	Item
	Protocol Capability
	References
	Status
	Support

	RME1
	Are the following Radio Resource Measurement capabilities supported?

Radio Measurement Capabilities element
	7.3.2.32
	CFv:M
	Yes, No, N/A

	RME2

RME2.1
RME2.2

RME2.3

RME2.4
RME2.5
RME2.6
	Broadcast/Multicast Enhancements

Multicast Service Info information element

Multicast Service Setup Request frame

Multicast Service Setup Response frame
Multicast Service Termination Request frame

Multicast Service Termination Response frame

Multicast Service Mode Change frame
	9.2.7.1

7.3.2.33
7.4.6.1
7.4.6.2

7.4.6.3
7.4.6.4
7.4.6.5
	CFv:O

(CF1&RME2):M

(CF2&RME2):M

(CF1&RME2):M
(CF2&RME2):M

(CF1&RME2):M

(CF1&RME2):M
	Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A


Add the following MIB attributes to Annex D:

Annex D

In the dot11StationConfig table of Annex D, insert the following entries at the end of the dot11StationConfigEntry sequence list:

Dot11StationConfigEntry ::=

    SEQUENCE {

…

dot11RadioManagementImplemented TruthValue }

Insert the following elements at the end of the dot11StationConfigTable element definitions:

dot11RadioManagementImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

"This attribute, when TRUE, indicates that the station 

implementation is capable of supporting one or more Radio

Management services.

The default value of this attribute is FALSE."

::= { dot11StationConfigEntry TBD }
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Abstract


This submission contains the normative text related to broadcast and multicast enhancements.  Specifically the intention is to improve terminals power efficiency (Req. #2010) and provide means to improve the reliability (related to Req. #2070) of the broadcast and multicast services. Furthermore it contains aspects related to advertisements (Req. #1300).
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