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1. Introduction
This contribution proposes amendment text to describe co-operation between the 802.16m multi-carrier and the E-MBS functionalities and is intended as a section to be included in the 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D9 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4]. Current SDD [3] is used as a basis for the text development. In Section 2, the high level description of the multi-carrier - E-MBS co-operation is presented.
2. Multi-Carrier - E-MBS co-operation
802.16m SDD [3] describes in section 13.2 that E-MBS service may be delivered via either a dedicated carrier or a mixed unicast-broadcast carrier. E-MBS service mapping to carriers is deployment specific and it may even vary within one ASN. Also multiple carriers may be used for the E-MBS.

WiMAX system supports two different types of MBS deployment alternatives: Service Flow based MBS and Application level MBS
The main difference between those tracks:

· In Service Flow based MBS a multicast / broadcast service flow is setup for each MBS service what user (AMS) is receiving. Thus ASN will know what MBS service / content the user is receiving. 
· In Application level MBS a service flow is not setup for the MBS service and thus ASN is not aware what MBS service the user (AMS) is receiving. 

Specific MBS service is identified by MCID.

However, the Application level MBS has some issues in 802.16m when the serving ABS supports multiple carriers:
· How ABS can assign correct carrier(s), either Primary or Secondary, for the AMS so that the AMS is able to receive MBS content simultaneously with unicast transport / signaling data?

· How ABS can define carrier switching timing for the MBS reception. 

This contribution proposes a solution to above problem by adding new action code and parameters to the AAI_CM-IND message.  
New Action Code ‘E-MBS content indication’ is used when AMS shall inform the ABS about the MBS content what the AMS is receiving / wants to receive. Needed parameters are:
· E-MBS Zone ID

· MCID (The content ID of the MBS service)

Based on these information the ABS will know the MBS content(s) for the AMS and thus able to select correct / optimal carriers for the AMS.
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4. Text proposal for inclusion in the 802.16m amendment working document
-------------------------------  Text Start  --------------------------------------------------- 
15.2.7.2.11 Carrier management
…
15.2.7.2.11.4 E-MBS content indication
The AMS supporting E-MBS operation shall support either multi-carrier aggregation mode or carrier switching mode.
If the AMS does not have a service flow for the MBS service, the AMS shall send MBS content indication within AAI_CM_IND MAC management message. This message shall be sent when the AMS joins in or leaves from MBS service or when the AMS enters from the legacy BS or LZone of the ABS to the MZone of the ABS during MBS operation. Also AMS shall send this message when the AMS leaves from idle mode and makes network re-entry to the ABS (MZone) during MBS operation.
The joining and leaving the MBS service covers both:

· Explicit join / leave signaling between the AMS the MBS Server. Explicit signaling required in case of dynamic MBS service.
· Internal initiation / stopping of MBS service by the AMS. Explicit signaling in case of static / broadcast MBS service is optional.
The AAI_CM-IND MAC management message for MBS content indication is transmitted on the primary carrier and shall include the following information for the each MBS content which the AMS is receiving or wants to receive:

· MBS Zone ID

· MCID

If the AMS stops E-MBS operation, i.e. leaves from all MBS services, the AMS shall send MBS content indication with empty MBS Zone ID / MCID list.

When ABS receives E-MBS content indication, the ABS should make secondary carrier assignment / primary carrier change based on the information. 
In case of handover, serving ABS shall forward the E-MBS content information to the target ABS.
15.2.7.2.11.5 MAC Management Messages for Carrier Management
15.2.7.2.11.5.1 Carrier Management Command (AAI_CM-CMD) MAC management message
…
15.2.7.2.11.5.2 Carrier Management Indication (AAI_CM-IND) MAC management message
Table 709—AAI_CM-IND MAC Management Message Format
	Field
	Size (bit)
	Description

	Management message type
	8
	AAI_CM-IND

	Action code
	2
	00: Secondary carrier managment

01: Primary carrier change

10: Carrier switching

11: E-MBS content indication

	If(Action code==11){
	
	

	   Num of E-MBS contents
	[TBD]
	If value is 0, the AMS stopped E-MBS operation.

	   For(i=0;i<Num of E-MBS contents;i++){
	
	

	      E-MBS Zone ID
	8
	The E-MBS Zone ID of the MBS service

	      MCID
	16
	The MCID of the E-MBS service

	   }
	
	

	}
	
	


-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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