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1. Introduction
According to the Rel11 eMBMS WI [1] the service continuity issue under Carrier Aggregation (CA) is proposed for consideration. But after introduction of CA how to guarantee all MBMS capable UEs in one area with multiple carriers to receive MBMS service is still unclear. 
In this document we discuss the MBMS service provision issues under CA and propose to consider the mechanism to inform all MBMS capable UEs about the MBMS service provision in all component carriers of this area which can help the UE in one service area to determine to receive the MBMS service or not by itself.
2. Discussion
At first we discuss the MBMS service provision scenario under CA and some work assumptions for the further discussion. As we know that the definition of Service Area (SA) for MBMS is a geographic concept. It defines the geographic area that has the MBMS service provision. On the other hand for the MBSFN area definition it combines the Service Area (SA) and frequency layer (or component carrier under CA) in which the geographical area and frequency band are defined for MBSFN transmission. And it is clear that MBSFN area and SA are service specific but not UE specific. 
In the CA there are multiple component carriers deployed in the same geographic area. There are definitions of Primary Cell (PCell) and Secondary Cell (SCell) for one UE [2]. The different UEs in one geographical area with the CA supporting would have the different PCells. That means the concept of PCell and SCell in CA is UE specific. 
With CA, there exists the deployment scenario that multiple component carrier cells overlapping in the same geographic area which is belong to the same service area. 

A MBMS service is provisioned in one frequency carrier in a given service area. Under the CA scenario the different UE would be connected to different PCell (different component carrier cell). Additionally, different component carriers would be deployed in different neighbouring cells.  For a UE to know all information of MBMS provisioning on component carriers, currently the UE is required to listen to MCCH of the corresponding carrier.  Figure1 illustrates the possible deployment of MBMS service provisioning in CA.
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Figure 1: Illustration of MBMS service provision in CA scenario
In Figure1 we can see that the MBMS Service1 is provided in the Service Area 1 with component carrier 1 and Cell1/Cell2 constitute the MBSFN Area1 for this MBMS service1 and similar to the MBMS Service2 with Cell4/Cell5 as the MBSFN Area2. According to the current decision related MBMS service provision status information and actual MBMS service traffic would be transmitted in the corresponding MBSFN area. Then the UEs that connect to the Cell1 and Cell2 could obtain the MBMS Service1 provision information by listening to MCCH of the carrier. But other UEs in this Service Area 1 who connect to the other component carriers cells such as component carrier 2(Cell3) and component carrier 3(Cell4/5) would not know the MBMS Service1 provision information unless it’s listens to the corresponding MCCH on component carrier 1. 
It was agreed in the RAN2#73 meeting that a UE with reception capabilities for CA and MBMS shall be able to receive MBMS at least on the PCell [3]. But it is not enough for the UE to have possibility to find and receive their interested MBMS service in one service area with multiple carriers. 
Proposal1: We suggest RAN2 to discuss the problem of how to make the possibility for the UEs to find and receive their interested MBMS service in one service area with multiple carriers (CA scenario).
The first problem we need to consider under the CA scenario is the MBMS service information provision mechanism which can help the UE getting the knowledge of what MBMS service provided in current area not only in one component carrier but also in all the carriers in this area.
Currently in each MBSFN area SIB2/SIB13 broadcasts MBMS related essential configuration information which is used for the MBMS control channel finding and decoding. The actual MBMS service provision information is transmitted via MCCH message. The UE can find its interested MBMS service configuration information after reading the MCCH message. But all these MBMS service related information is transmitted in the corresponding MBSFN area. The cells without MBMS service would not transmit any MBMS related information. 
For the CA scenario we consider the same geographical area is overlapped with multiple component carriers. Due to service provision policy and configuration the different cell would belong to different MBSFN area or outside any MBSNF area. For example the Cell1/Cell3/Cell4 instance in the Figure1, these three cells are overlapping deployed within the same geographic area. Cell1 belongs to MBSFN Area1; Cell4 belongs to MBSFN Area2 and Cell3 is outside any MBSNF area. The UEs in this geographical area would connect to the different cells according to their channel condition. Then it would lead to the UE in this area can not get the full knowledge of MBMS service provision information just by listening to MCCH of the cell which the UE is connected to. For example in Figure1 the UEs connect to Cell1 only know the MBMS Service1 provision in this cell. The worst is the UEs connect to Cell3 have no information about the MBMS service provision. We should consider the enhancement mechanism to let the UE get the full information of MBMS service provision in this geographical area. 
The MBMS service can be uniquely identified by the service ID and the UE can check its interested MBMS service by this service ID. So in the overlapping component carrier cells if the UE can get MB<S service IDs of the services provided over other carrier, the UE can get the full knowledge of the MBMS services provision information in this area. It is obviously that SIB2/SIB13 and the whole MCCH message for the MBMS related configuration of the other component carrier cells is not necessary for the UE to check its interested MBMS service while in its current carrier cell.
Proposal 2: The MBMS service ID information need to be broadcast in all overlapping component carrier cells in the same geographic area which can be used for the UE to check its interested service.
One straight forward way of providing MBMS service IDs of the service provided over other carroers is to transmit the MBMS service information of the other component carrier cell on current component carrier cell MCCH. But there would be the problem that for some component carrier cells they would not belong to any MBSFN area for example Cell3 in the Figure1. for some component carrier cells there would not be any MBMS related configuration information and MBMS related signalling channel MCCH. 

For abovementioned method with MCCH signalling, of cause we can define a new message IE to transmit the neighbouring component carrier cells’ MBMS service provision information which could be simpler in the signalling design comparing with current MCCH message. In this new message IE it can only include the MBMS service ID information and corresponding component carrier cell ID information.
On the other hand, system information block could be used to signal the MBMS service ID information. Under the CA scenario, the overlapping component carrier cells are configured as the inter-frequency neighbouring cells and controlled by the same eNB. System Information Block Type 5 (SIB5) is defined for the relevant information for inter-frequency cell reselection.  SIB5 could be used to inform the UEs in this component carrier cell about the MBMS service ID information in the other component carrier cells. this supports the current architecture principle which is only MBMS service provision cell would have the MBMS dedicated control plane channel and signalling such as MCCH channel and MCCH message.
MBMS service ID information could also be signalled to the UE via SIB13. In this case, new message IE is required to signal the information of the MBMS services provided on the neighbouring cells. However, if there is no MBMS services provided on the current cell, SIB13 is absent. Thus in order to provide the neighbouring cell MBMS service ID information, MBMS service related message IEs need to be included in the SIB2/SIB13 even though the MBMS service is not provided in the current cell.

If system information block is used to signal the neighbouring MBMS service information, and once a new MBMS service session is scheduled as the actual service session start or one MBMS service session stop, then it would trigger the System information modification for the MBMS information updating in some component carrier cells. The eNB need to update the System information for MBMS and inform the relevant UE with paging mechanism in those cells. Considering the MBMS service information is not concerned by all UEs and in order to minimise impact on the non-MBMS capable UE, it is better to define another explicit reason instead of the general reason of “systemInfoModification”. Then only the MBMS capable UE would take care of this paging triggered by MBMS service and read the corresponding system information block to update the MBMS information.  

In the following we summarize the pros and cons for the abovementioned methods.

Note: considering the case of cell that not belong to any MBSFN area and want to broadcast neighboring component carrier cells MBMS service id information.

	
	MCCH method
	SIB5 method
	SIB13 method

	Radio resource efficiency 
	Need additional MBSFN subframe resource dedicated used for MCCH message transmitting which would not used for other purpose and it is originally not needed before
	No additional subframe resource needed
	Need to transmit SIB13 in those cells that is originally not needed before

	Signalling design complexity
	Need to define a new MCCH message IE including neighbouring component carrier cell info and corresponding MBMS service id info
	Only need to add corresponding MBMS service id info into the current SIB5 inter-frequency neighbouring cell info
	Need to define a new SIB13 IE including neighbouring component carrier cell info and corresponding MBMS service id info

	System design impacting
	Need additional SIB2, SIB13 and MCCH channel which do not need before for this cell
	No impact
	Need additional SIB2 and SIB13 which do not need before for this cell.

	Impacting on the Rel9/10 UE
	Rel9/10 UE can ignore this new MCCH message IE
	Rel9/10 can not understand the new IEs
	Rel/10 UE can ignore this new SIB13 IE

	SIB impacting
	Need to modify the SIB13 definition which is defined for the MBSFN area info that current cell belongs to now. Let SIB13 can have no MBSFN area info or set an default value for MBSFN area info which refer to an the cell not belong to any MBSFN area.
	No impact
	Need to modify the SIB13 definition which is defined for the MBSFN area info that current cell belongs to now. Let SIB13 can have no MBSFN area info or set an default value for MBSFN area info which refer to an the cell not belong to any MBSFN area.


The above comparison is for the scenario where there is no MBMS service is transmitted in the current cell but the MBMS service ID information is to be delivered on the current cell. On the other hand if a MBMS service is provided on the current cell, then the simplest and straightforward approach is to provide the information on the services provided on the neighboring cell as on MCCH.  If MBMS service information on neighboring cells is MCCH, even though the current cell doesn’t transmit MBSFN hence no MCCH channel, the UE could listen to one of the neighboring cell MCCH and acquire the knowledge of service provided in the entire service area over a number of component carriers.
Proposal 3: We suggest RAN2 to discuss whether MBMS service list information to be provided on system information or on MCCH. 
With above mentioned issue UE in the component carrier overlapping area can get the full MBMS service provision information of this area to check its interested service. And then UE can decide by itself to switch to another component carrier cell to receive the MBMS service or not if it is necessary. Basically, following factors can be considered in the cell switching decision for the MBMS service reception such as service priority, the channel condition of the target component carrier cell, the UE capability and the RRM policy. The details can be an UE algorithm implementation issue.

Proposal 4: It is the implementation issue for the UE itself deciding to switch to another component carrier cell for MBMS service reception.
3. Conclusion

We ask RAN2 to discuss above mentioned issues about how to make all MBMS capable UE to get the MBMS service information under CA. Our proposals are list below:
Proposal1: We suggest RAN2 to discuss the problem of how to make the possibility for the UEs to find and receive their interested MBMS service in one service area with multiple carriers (CA scenario).
Proposal 2: The MBMS service ID information need to be broadcast in all overlapping component carrier cells in the same geographic area which can be used for the UE to check its interested service.
Proposal 3: We suggest RAN2 to discuss whether MBMS service list information to be provided on system information or on MCCH.
Proposal 4: It is the implementation issue for the UE itself deciding to switch to another component carrier cell for MBMS service reception.

If abovementioned proposals can be agreed ALU can provide corresponding text proposal of related specifications.
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