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1 Introduction

In the R11 eMBMS WID [1], MBMS service continuity should consider carrier aggregation scenario. In the last meeting, the issue of service discovery has been discussed. The following sentences are abstracted from chairman note [2].
	UE receiving or not receiving the MBMS service by PTM yet:  

How to get the UE into the correct carrier in CONN and IDLE (UE may be receiving the service ptp or not at all) so that he can receive PTM.


In this paper, we try to analyze what is the MBMS service discovery mechanism and describe several methods to realize it.
2 Discussion
2.1 The necessity of MBMS service discovery

In the CA deployment, network can deploy many MBMS services on one or multiple CCs, but according to current specification, an MBMS capable UE can not find its interesting service configured on its non-Pcell, because the UE can only receive MCCH and MTCH on its Pcell.

On the other hand, by ESG and MBMS service announcement, MBMS capable UEs can acquire the list of all MBMS services deployed by network. It seems not good if UE can acquire the MBMS service announcement but can not receive it.
So, in the CA deployment, for a MBMS capability UE (with CA capability or not), it is important to induce MBMS service discovery mechanism, and then each MBMS capable UE can know how many MBMS services are going to transmit or have transmitted on all carrier by network from operator, 
· CA capability UE: These UEs can simultaneously monitor and receive their interested in MBMS services on one or multiple CCs.

· Non CA capability UE: These UEs can monitor and receive their interested in MBMS services on a single CC.

In short, no matter the MBMS services are configured on one or multiple CCs, no matter UEs have or have not CA capability, UEs can discover all MBMS services on each CC by network.

Proposal 1: UE can discover all MBMS services on each CC via MBMS Service discovery mechanism. 

2.2 Several methods on MBMS Service discovery

In our understanding, MBMS service discovery mechanism is important for UE in idle mode and connected mode. For simplified description of MBMS service discovery mechanism, we describe four solutions for UE in connected mode (and UE in idle mode is the same).
In current specification, UE in connected mode can acquire SIB and MCCH on Pcell only other than Scell, so it can not discover MBMS services on other CC. There are 4 solutions in this paper for UE in connected to discover MBMS services deployed on other CC.
· Solution 1: The frequency information of each MBMS-providing CC (i.e., deploying MBMS services on this CC) should be forwarded on other CC.
This solution means that the frequency information of CC(s) deployed MBMS services should be forwarded on other CC, and then an MBMS capable UE can acquire the frequency information of all MBMS-providing CCs on its Pcell.

However, if its interesting MBMS service has not started yet, the UE has to periodically continue reading MBMS related information on that MBMS-providing CC until the service starts, which will increase UE power consumption.

· Solution 2: The frequency and MBMS relevant information of each MBMS-providing CC should be forwarded on other CC.

Compared with solution 1, with more MBMS relevant information forwarding on the Pcell, the UE can acquire more MBMS related information, e.g., the UE can acquire other CC’s MCCH indicator on its Pcell. When the UE wants to read its interesting MBMS service, the UE does not need to read SIB information of MBMS-providing CC and can direct read MCCH content of MBMS carrier according to the MCCH indicator.

However the UEs still need to periodically continue reading MCCH content when its interesting MBMS service is not session start yet.

· Solution 3: The frequency information and MCCH notification of each MBMS-providing CC should be forwarded on other CC.

If its interesting MBMS service is not session start, the UE can only monitor MCCH notification on its Pcell (similar to R9/R10 MBMS notification mechanism) other than continue reading MCCH on other CC.
However, in this solution, MCCH notifications of several MBMS-providing CC need to be configured for UE on each CC, so it will occupy more PDCCH resource to convey M-RNTIs of other MBMS-providing CCs.

· Solution 4: The frequency information of each MBMS-providing CC and all MBMS service ID list should be forwarded on other CC.

The UE can know the status of its interesting MBMS service, but there are too many content are conveyed on its Pcell.

From above analysis, at least the frequency information of MBMS-providing CC(s) should be forwarded by other CC.
Proposal 2: In CA scenario, at least the frequency information of each MBMS CC should be forwarded on other CC.
2.3 Compared with each solution
	
	Describe
	Advantage
	Disadvantage

	Method 1
	Frequency information only 
	less bit overhead
	UE has to periodically read SIB and MCCH on other CC.

	Method 2
	Frequency and  MBMS relevant information 
	UE can directly read other CC’s MCCH content.
	UE has to periodically read MCCH on other CC.

	Method 3
	Frequency information and  MCCH notification 
	Only when session start, UE need to read SIB and MCCH on other CC.
	Several CCs need more PDCCH resource to convey all CC’s M-RNTIs.

	Method 4
	Frequency information and   MBMS service ID list
	UE can know MBMS service status on its Pcell
	Too much bit overhead.


In our view, method 4 is not good because of too much bit overhead, method 1, 2 and 3 are suitable with individual advantage and disadvantage.
Proposal 3: RAN2 should select one solution as MBMS discovery mechanism.

3 Conclusion
In conclusion, we ask RAN2 to discuss above mentioned issue about MBMS Service discovery mechanism in CA. Our proposal lists below:

Proposal 1: UE can discover all MBMS services on each CC via MBMS Service discovery mechanism. 

Proposal 2: In CA scenario, at least the frequency information of each MBMS CC should be forwarded on other CC.
Proposal 3: RAN2 should select one solution as MBMS discovery mechanism.
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