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Introduction

MBMS service requires much resource than any other service from the UTRAN point of view, whereas the cell resource is limited. 

In this document, we try to address the situation where UTRAN can’t provide the MBMS service in a cell. 
MBMS 

2.1 Unprovidable Service From Serving Cell.
It is well known that PTM radio bearer for an MBMS service consumes huge amount of cell radio resource. And when we take into consideration that several PTP RBs for one MBMS service are established simultaneously for several users and in most cases this MBMS service carries higher data rate than normal speech call, we can understand that much cell resource is needed even when the service is provided over PTP RB.

Thus it seems possible that some cell with MBMS joined UEs can’t provide the MBMS service due to lack of resources like power, code, interference, etc., though the cell is in MBMS service area. 
It is general principle that we do not prioritize MBMS service over conventional R99 service. This means that UTRAN should not degrade the quality of other services to allocate some resource for an MBMS service, by dropping the ongoing calls or arbitrary performing handover UEs to other cell. 
So when UTRAN can’t provide a service in a cell caused by some resource problem, there’s nothing UTRAN can do to transmit the service in that cell but to wait until the resource is available for the service in the cell.
2.2 Service Over Neighbouring Cell.
By the way, that UTRAN can’t provide a service in a cell doesn’t necessarily mean that the UE in that cell can’t receive the service. 

In last meetings, it is decided that UE should provide selective combining capability. In other words, the UE is able to receive the service data for one MBMS service transmitted from other cells than serving cell where the UE is located in. 
Thus even though the UE can’t receive any data for the MBMS service directly from the serving cell because the serving cell can’t transmit the service data for some reason, it is not impossible for the UE to receive the MBMS service data if there are neighbouring cells which provide the service over PTM RB. 
This fact is especially useful for the UE in the cell boundary, because this is the place where the signal from neighbouring cell is best. And when all the neighbouring cells are providing the MBMS service over PTM RB, the quality of service may be good enough even in the center of the cell. As such, it is not sensible for the UE not to try to receive the MBMS service whenever the serving cell doesn’t provide the service. 
Above point can be used in different ways. For example, with smart cell planning and smart resource management, even a cell with enough resources for the service may not need to transmit a service, if signal from neighbouring cell is quite good in everywhere in the cell and the neighbouring cells provides the service over PTM RB.
1 Needed Procedure
In previous section, we could see that mandatory UE capability of selective combining can solve the unprovidable MBMS service situation. Thus, when UTRAN decides not to transmit the service in a certain cell, if it informs UE of this situation, UE is able to receive the service from other cells.
In fact, UTRAN can decide that it does not provide an MBMS service in a specific cell at following periods. 

· Period 1: After receiving session start message, considering cell resource usage in the cell and QoS information for the service from CN, UTRAN decides that it can’t provide the service due to lack of resources. 

· Period 2: After notifying to UEs about incoming service and performing counting procedure, UTRAN find out the resource deficiency based on counting result.

· Period 3: Firstly, UTRAN provides the service over PTP RBs to small number of UEs, then base on the increase of UEs or the result of re-counting, UTRAN decides that it has not enough resource to serve all the UEs for the service in the cell.
Even if the UTRAN knows that it lacks resource for the service during Period 1, it should at least notify the UEs of the start of session. Unless, UE doesn’t try to tune to neighbouring cell to receive the service because it doesn’t know that the service has started until UTRAN sends session start message when it gets resource enough to transmit the service in the cell, or the UE moves to another cells which transmit the service. So regardless whether the service will be able to be provided in the cell or not, UTRAN should set MICH to indicate the start of session.
After that, the UTRAN should deliver some information to UE through MCCH that the serving cell can’t offer the service. 
The same is applied at Period 2 and Period 3, that is, whenever UTRAN become aware that it should stop transmitting the service, it should inform this situation to UE by using MCCH. By transmitting the information that current serving cell can’t provide the service any more, UTRAN can direct UE to receive the data from neighbouring cell if possible.
What information elements should be used for this purpose needs further discussion. But this can be a direct one-bit indicator added to the service id to tell whether the serving cell can provide the service or not and whether the UE should listen to other neighbouring cell to receive the service. Or, UTRAN can include only the Service Id and neighbouring cell information on MCCH to notify the situation. This second approach can tell UEs indirectly that the service is unavailable in current serving cell but available in other cells, making the UE to search neighbouring cells for the service reception. But to reduce ambiguity, it’s better to use direct indication.
By the way, regardless of which way we follow, to help UE receive quickly the MBMS service data from the adjacent cell, it may be better that neighbouring cell information for the service needs to be always transmitted.
On the other hand, UE’s action is simple. If UE gets indication from UTRAN that an MBMS service is ongoing but current cell doesn’t offer the service, it should try to receive service data from neighbouring cell. It should be note that this procedure has no impact on cell selection and reselection mechanism. It means that cell selection and re-selection procedure occur when certain conditions are met, and service reception through neighbouring cell should not affect this. 
Conclusion

As discussed above, now it’s mandatory for UE to support selective combining, even when the serving cell where the UE is located can’t provide the MBMS service due to reasons like lack of resource, UTRAN should inform UE of this situation and additionally neighbouring cell information for UE to receive the service. It is proposed to agree on the following proposed CR.
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Figure xx: MBMS service not delivered indication flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode. 
The purpose of the signalling flow is for RNC to inform UEs that an MBMS service is not transmitted in the cell while the service is ongoing. The MBMS SERVICE NOT DELIVERED INDICATION shall be transmitted periodically while the situation persists. 
The MBMS SERVICE NOT DELIVERED INDICATION contains MBMS service id and indicator which indicates that the MBMS service is ongoing but UTRAN does not transmit the service data in that cell. 
11.x Service Unprovidable Status
Service unprovidable status denotes the situation where an MBMS service is ongoing but UTRAN does not transmit the data of the MBMS service in a certain cell. The reason why the cell does not transmit the MBMS service data is mostly RRM issues, ranging from lack of radio resource to optimization. UTRAN transmits periodically the MBMS SERVICE NOT DELIVERED INDICATION to inform UEs of this situation throughout the time when the situation happens. Additionally, UTRAN transmit the MBMS NEIGHBOURING CELL INFORATION to help UE to receive the service from other cells than the serving cell where the UE is located. 
When UE receive the MBMS SERVICE NOT DELIVERED INDICATION from UTRAN, it should try to receive the service from neighbouring cell while camping on current serving cell, using the MBMS NEIGHBOURING CELL INFORMATION broadcast from serving cell. When UE that was receiving an MBMS service from serving cell and additionally neighbouring cells receives the MBMS SERVICE NOT DELIVERED INDICATION, the UE should keep receiving the service from the neighbouring cells.     
The details of the mechanism are defined in stage-3.
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