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1. Introduction

It is foreseeable that large numbers of services will be provided to Users by MBMS bearer, such as weather forecast, traffic information, news, e-magazine, sport results and so on. Users will subscribe to many MBMS multicast services accordingly.
The service model is different between MBMS services and traditional PDP services. In the most cases, as soon as the PDP Activation procedure is completed, the bearer plane is allocated. Then the User Data is transmitted on the bearer. For MBMS, the Multicast Service Activation procedure only registers the user in the network to enable reception of the MBMS bearer service. So, the UE which joined the MBMS service will wait for the start of the Multicast Service. Furthermore, to avoid joining and leaving congestion in network, it is obvious that the UE will wait a notably longer time for MBMS Services than for PDP Services. Therefore, MBMS Service characteristics require the UE to activate more services simultaneously. The number of MBMS services which the UE joins simultaneously increases with the number of MBMS Services provided by the network.

As specified in 3GPP 23.246 v6.3.0, the UE, SGSN and GGSN store the MBMS UE Context for the UE which has joined the MBMS Bearer Service. These MBMS UE Contexts contain the MBMS NSAPI which was chosen by the UE during the MBMS Multicast Service Activation procedure. The value of the MBMS NSAPI is not used by any other activated PDP context or MBMS UE context for this UE. Since NSAPI and MBMS NSAPI have same value space and there only exists one PDP Context before creating the MBMS UE Context, the maximum number of MBMS Bearer Services joined by the UE cannot exceed 10 at a time. 
When compared with the hundreds of MBMS Services possible, this limitation on activation of MBMS services is unacceptable just like early TV sets which only supported a few channels.
2. Discussion

There are both Application level approaches and Bearer level approaches to address this problem: 

1. Application level approaches:

	
	Description
	Advantage
	Disadvantage

	Solution 1
	Before each MBMS Session start, all of the Subscribers execute Joining procedure by service announcement or timing mechanism.

After the MBMS Session is stopped, Subscribers leave the MBMS service.

	It aligns with the PDP mechanism. So, no limitation on Activation of MBMS Services.
	1. There will be congestion before and after each MBMS Session for each MBMS Bearer Service.
2. The UE power consumption is notably.

	Solution 2
	Not every MBMS Bearer Service will require the UE to perform Solution 1.  Whether or not to execute leaving is based on the characteristics of each MBMS Bearer Service. It can notify the UE by application level messages. The content provider should provide such information.

	Reduce the operation of Joining and Leaving. 
Mitigate the impact on limitation of MBMS Activation.
	1. Increase the complexity of System and the UE.

2. Congestion is unavoidable.
3. The problem can not be settled thoroughly. User experience compromised. 
4. The UE power consumption is notably.


	Solution 3
	Combine multiple MBMS Services on one MBMS Bearer Service.
	Reduce the operation of Joining and Leaving.
Mitigate the impact on limitation of MBMS Activation.
	1. Decrease the flexibility of MBMS Service. 
2. Increase the management requirement on different MBMS services.



2. Bearer level approaches:

	
	Description
	Advantage
	Disadvantage

	Solution 1
	Abolish the concept of MBMS NSAPI which is allocated by the UE at MBMS activation procedure. The SGSN and GGSN can distinguish the MBMS UE Context by IP multicast address or TMGI in MBMS Deactivation procedure.


	No limitation on Activation MBMS Services.
	May impact the transfer of MBMS data in the user plane in PTP case.


	Solution 2
	Extend the current NSAPI by add extra bits for MBMS usage.

	No limitation on Activation MBMS Services.


	Will affect the NSAPI used in other specifications.

	Solution 3
	Define a new parameter as MBMS NSAPI which has an extended value space and is managed separately with NSAPI.

	No limitation on Activation MBMS Services.

Keep the consistency of current assumption and architecture.
	A new parameter is introduced for MBMS.


As it is expected that users will subscribe to a large number of MBMS Multicast Bearer Services, it is necessary to extend the number of MBMS Services which the UE can join simultaneously. We have listed the probable solutions above. 
The application level solutions may increase the burden of network, especially in the Radio interface. However, none of them solve the problem thoroughly. Therefore, a bearer level solution is preferable. Of the three bearer level approaches, we recommend the third approach which introduces a redefined MBMS NSAPI whose maximum value can resolve this problem. It also has no impact on other specifications and minimum impact on the current specification. Furthermore, it can evolve with MBMS in the future. 
3. Proposal
Based on the above analysis, we recommend approving the associated CR (S2-042663) to the MBMS TS.
