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Proposed Text for Multicast operation in IEEE 802.16m (16.2.28)
Seho Kim, Sangheon Kim, Mingxia Xu, Jaehyuk Jang, Hyunkyu Yu, Youngbo Cho, Heewon Kang
Samsung Electronics Co., Ltd.

1. Introduction
IEEE 802.16e support both multicast service and the multicast and broadcast services which utilize MBS specific features. Even if E-MBS service is supported in IEEE 802.16m, multicast service is also required to support simple multicasting service in an ABS.
The Multicast service supported in single ABS can be utilized in transmitting a message to multiple users belonged to a group. Multicast transmission for group consumes less traffic resources than unicast transmission for each user in a group. Multicast service can also be used in group call. In communication network for public protection and disaster relief, group call is considered as a key feature to send an order to multiple users and communicate with users in emergency circumstance. Since more than thousands of users can be joined in group call, unicast transmission for group call traffic seems to be inefficient and sometimes impossible in 16m systems.
In IEEE 16m, E-MBS can also support multicast service. E-MBS operates in E-MBS region that consists of subbands. In E-MBS region, E-MBS MAP and E-MBS bursts are transmitted based on E-MBS scheduling interval (MSI). The parameters of the E-MBS region and the burst size of the E-MBS MAP are transmitted in the AAI_E-MBS-CFG MAC control message which is advertised in every 16 superframes. MSI is updated by AAI_SCD message. Since E-MBS MAP is transmitted in every MSI to assign multicast traffics, E-MBS seems to be optimized to transmit periodic multicast traffic.
In case of non-periodic multicast traffic, it is hard to estimate the amount of traffic to be scheduled in frames. If non-periodic multicast traffics are mainly handled by E-MBS, there will be some variation in the amount of traffic transmitted in every frame so that E-MBS region should be decided large enough to accommodate the time-varying non-periodic multicast traffics. Although there is no non-periodic multicast traffic to send in DL, E-MAP MAP should be transmitted in every MSI, which wastes resource. In order to utilize resource efficiently in E-MBS region, E-MBS region and MSI can be changed by AAI_E-MBS-CFG MAC control message and AAI_SCD message, respectively, but it takes longer than 16 superframes to update the parameters relevant to E-MBS. The update time of E-MBS parameters is too long to chase the variation of non-periodic multicast traffics. Therefore, E-MBS seems to be inefficient to transmit non-periodic multicast traffics and more efficient transmission scheme to support non-periodic multicast traffics is required.
This contribution provides the description of multicast transmission operation for non-periodic multicast traffics in IEEE 802.16m. The following terms are added and modified to support multicast service in IEEE 802.16m.
a) Multicast Service section is added to define the general Multicast operation, Multicast connection establishment, and multicast operation in connected state
b) AAI_RNG_RSP messages are modified to update Multicast Group IDs and FIDs in handover to the target ABS.

c) AAI_DSA-REQ/RSP messages are modified to assign Multicast Group IDs.

d) AAI_DSC-REQ message are modified to change Multicast Group IDs.
2. Proposed Text Changes
Removed text

Added text
[Remedy #1, Insert the following text as a new section in page 435, line 20 as follows,]
16.2.28 Support for Multicast Service
Multicast Service provides an efficient method for concurrent transport of DL data common to a group of users, using a common Multicast Group ID and a FID in an ABS. Multicast service is offered in the downlink only in an ABS. Each multicast connection is associated with a service flow provisioned with the QoS and traffic parameters for that service flow. Service flows to carry Multicast data are instantiated on individual AMSs participating in the service while in normal operation. During such instantiation the AMS learns the parameters that identify the service and associated service flows. 
The ABS shall use a combination of Multicast Group ID and FID for providing the Multicast service. The Multicast Group ID is unique within the BS.
16.2.28.1 Multicast Operation
An ABS may establish a DL multicast service by creating a multicast connection with each AMS to be associated with the service. Any available FID may be used for the multicast/broadcast service (i.e., there are no dedicated FIDs for multicast transport connections). To ensure proper multicast operation, the FID used for the service shall be the same for all AMSs on the same channel that participate in the connection. The multicast connection shall be established using a combination of Multicast Group ID and FID assigned through AAI_DSA MAC control message. Since a multicast connection is associated with a service flow, it is associated with the QoS and traffic parameters for that service flow. ARQ is not applicable to multicast connections.
16.2.28.2 Multicast Connection Establishment
When an AMS registers for receiving multicast services, the serving ABS or the AMS may initiate the DSA procedure for multicast connections. The AMS’s discovery and registration of the Multicast services with the ABS through upper layer signaling are outside the scope of this standard.
The AAI_DSA, AAI_DSC and AAI_DSD messages are used to establish, change and delete Multicast service flows, respectively. The ABS sends the AAI_DSA-REQ/RSP to the AMS containing the relevant Multicast parameters including Multicast Group IDs.
16.2.28.3 Multicast Operation in Connected State
When an AMS performs handover to a new ABS while in Active Mode or Sleep Mode, the AMS shall send AAI_RNG-REQ mes​sage with Ranging Purpose Indication = 0b0000 at the target ABS. Upon reception of the AAI_RNG-REQ message from the AMS, the ABS shall include Multicast Group IDs in AAI_RNG-RSP parameters to provide updated Multicast Group IDs, if any.
[Remedy #2, Insert the following text in Table 681, page 82, line 34, section 16.2.3.2 as follows,]
Table 681 – AAI_RNG-RSP message Field Descriptions
	M/O
	Attributes/Array of attributes 
	Size(bit) 
	Value / Note 
	Condition

	
	…..
	
	
	

	O
	Num of Multicast Group ID and FID (M) to update
	4
	Number of Multicast Group ID and FID to update in the target ABS
	Presented only if the Location Update Response = 0x00 (Success of Idle Mode Location Update) and network re-entry for HO procedure if it needs to update.

	O
	Current_Multicast Group ID and FID and New_Multicast Group ID and FID
	Variable (32xM)
	Mapping of current Multicast Group ID and FID and new Multicast Group ID and FID to update. Based on the value of Num of Multicast Group ID and FID to update
	Present only if Num of Multicast Group ID and FID to update > 0


 [Remedy #3, Insert the following text after line 65, page 188, section 16.2.3.46.1 as follows,]
When an ABS commences Multicast service flow, the following parameters shall be included in the AAI_DSA-REQ message.

· Multicast Service: Indicates whether the Multicast service is being requested or provided for the connection that is being setup.
· Multicast Group ID whose connection is associated the service flow in DSA-REQ.
[Remedy #4, Insert the following text in Table 740, page 199, line 51, section 16.2.3.46.1 as follows,]
Table 740 – AAI_DSA-REQ
	M/O
	Attributes/Array of attributes 
	Size(bit) 
	Value / Note 
	Condition

	
	…..
	
	
	

	O
	Num of Multicast SFID
	4
	Number of Multicast service flow to add
	Present when Num of Multicast SFID > 0

	M
	Multicast Group ID 
	12
	ID of a group to which the flow is added
	Present when Num of Multicast SFID > 0

	M
	FID
	4
	FID of service flow created
	Present when Num of Multicast SFID > 0


[Remedy #5, Insert the following text after line 51, page 200, section 16.2.3.46.2 as follows,]
When an AMS commences Multicast service flow, the ABS shall include the following parameters in the AAI_DSA-RSP message.

· Multicast Service: Indicates whether the Multicast service is being requested or provided for the connection that is being setup.
· Multicast Group ID whose connection is associated the service flow in DSA-RSP.
[Remedy #6, Insert the following text in Table 741, page 201, line 56, section 16.2.3.46.2 as follows,]
Table 741 – AAI_DSA-RSP

	M/O
	Attributes/Array of attributes 
	Size(bit) 
	Value / Note 
	Condition

	
	…..
	
	
	

	O
	Num of Multicast Group ID 
	4
	Number of Multicast Group ID to add
	Present when Num of Multicast Group ID > 0

	M
	Multicast Group ID 
	12
	ID of a group to which the flow is added
	Present when Num of Multicast Group ID > 0


[Remedy #7, Insert the following text after line 65, page 202, section 16.2.3.46.3 as follows,]
When an ABS updates Multicast service flow, the following parameters may be included in the AAI_DSC-REQ message.

· Multicast Service Flow Parameter: Mapping update of Multicast Group ID
[Remedy #8, Insert the following text in Table 743, page 210, line 39, section 16.2.3.46.3 as follows,]
Table 743 – AAI_DSC-REQ
	M/O
	Attributes/Array of attributes 
	Size(bit) 
	Value / Note 
	Condition

	
	…..
	
	
	

	O
	Num of Multicast Group ID to add
	4
	Number of Multicast Group IDs to add
	Present when ABS initiates AAI_DSC-REQ

Present only if Num of Multicast Group ID to add > 0

	M
	Multicast Group ID to add
	12
	Multicast Group ID to add
	Present only if Num of Multicast Group ID to add > 0

	O
	Num of Multicast Group ID to delete
	4
	Number of Multicast Group IDs to delete
	Present when ABS initiates AAI_DSC-REQ

Present only if Num of Multicast Group ID to delete > 0

	M
	Multicast Group ID to delete
	12
	Multicast Group ID to delete
	Present only if Num of Multicast Group ID to delete > 0
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