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1
Introduction

At WG2#65bis the use of MBMS notification within eMBMS was discussed but no conclusion was reached. Whether a notification mechanism is required was identified as an open issue and, if one is required, what form should it take. This Tdoc proposes that it should be taken as a working assumption that no notification mechanism is required and UEs wanting to receive an MBMS service periodically monitor the MCCH to detect changes relating to services that they require. 
2
Discussion
The model of NAS/ AS inter-working for MBMS adopted for UTRAN was that NAS would provide AS with the service identities of services that it wishes to receive, ‘activated services’, and the AS is then responsible for detecting via MICH and MCCH when the service is available and implementing its reception. If AS detects that MCCH signalling for the service contains a ‘session identifier’, NAS should confirm that the session should be received before AS receives the service transmission. It is assumed that this model also applies in the case of LTE.
The UMTS MBMS stage 2 specification [1] includes the following service timeline and it is assumed that this also applies in the case of LTE. 
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To detect service activity on MCCH in the case of LTE it has been identified that a UE can either periodically receive MCCH or it can delay receiving MCCH until it is triggered to do so by a notification mechanism. Two notification mechanisms have been identified, either to include an MCCH change indication in the paging message or to use a special RNTI on PDCCH to indicate a change [2]. Notification in the LTE case would indicate general MCCH change rather than change for a specific service or groups of services. 
With MCCH mapped to MCH, receiving MCCH periodically is likely to require the UE to receive and decode an MBSFN sub-frame each monitoring period. Periodic monitoring could be viewed as potentially having a relatively high battery cost, however, the potential battery load can be reduced if:

-
NAS is able to limit the time for which the service is activated e.g. based on an electronic service timetable or some other mechanism,

-
The monitoring period can be made as large as possible which, in turn, must depend on the interval between service announcement and session start that the services available in the cell are able to support. This probably relates to the shortest ‘Time to MBMS Data Transfer’ that the network is required to support. The IE is included in the Iu Session Start message [3] and has a range of 1 to 256 seconds.
It therefore seems that there is the possibility to reduce the overhead of periodic monitoring to acceptable levels. However, a potentially difficult service model for periodic monitoring to support is the case of random arrivals with a short ‘time to data transfer’ requirement, an example might be ‘news flash’ reports. The existence of such a service could require that all MBMS UEs operate with a short monitoring period, it being assumed that all UEs operate with the same period, whereas many services could operate satisfactorily with a longer monitoring period. If the ‘time to data transfer’ requirement are very short then possibly the UE could be placed in a service reception mode of operation and use a DRX mechanism to control battery saving.
Use of a notification mechanism based on paging ma reduce the potential battery cost to MBMS UEs resulting from periodic MCCH monitoring, although MBMS UEs would still receive MCCH each time they are triggered.  However, the mechanism has the disadvantage that non-MBMS UEs are alerted and incur a battery cost receiving the paging message, there is also an increased load on the common PDCCH. If changes to MCCH are rare events then this might be acceptable, but if the rate at which changes occur are at all frequent then the mechanism may look undesirable.

A notification method based on PDCCH signalling with a dedicated RNTI in the TTIs associated with paging occasions will avoid waking up non-MBMS UEs but would place a load on the common PDCCH resources in these TTIs. If MBMS notification is frequent it may cause congestion on the common PDCCH resources in the paging occasion TTIs which could be undesirable. There may also be high battery costs to MBMS UEs if they are frequently triggered to receive MCCH.
It seems that there are three ways forward regarding the handling of MCCH change detection in LTE:

1.
Adopt periodic monitoring of MCCH as the sole solution.

2.
Adopt a notification mechanism as the sole solution.

3.
Adopt a combination of periodic monitoring or notification, for example a baseline periodic monitoring could be supplemented by notification for services that have a short ‘time to data transmission’, or, alternatively, the method used in a cell might be indicated on MCCH.

A severe difficulty in deciding a way forward is a lack of knowledge of the service characteristics that will exist within the Rel 9 and later time frames. It is not clear whether services will be irregular with infrequent changes to the services in a cell, in which case notification might have an advantage over periodic MCCH monitoring, or whether there may be relatively frequent changes in the MCCH content in which case periodic monitoring is may be better than notification. Furthermore it is not clear whether NAS can limit the time that services are activated at the AS level.

It is proposed that option 2 should not be adopted as a sole solution. If paging is used or if a dedicated RNTI is used in paging occasion TTIs there is a potential for disrupting common PDCCH capacity and in the case of the paging option UEs in general.

Option 3 is also not favoured since, although it may help accommodate infrequent short ‘time to transmission’ services, introducing two mechanisms adds to complexity in the UE and the network and it is not clear that there is a requirement to replace periodic monitoring in certain situations.

Option 1, the use of periodic monitoring of MCCH, offers an advantage that it avoids placing additional load on the network and on UEs in general. It may also be a preferred method where changes to MCCH are frequent. There is a risk to battery consumption but this can be reduced if the monitoring period is large enough and if NAS can restrict the time period for which services are activated. What would be an acceptable time period for UE and network is not yet known. 

On balance it is proposed that periodic MCCH monitoring is taken as a working assumption for progressing MBMS in Rel 9. It could be revisited if it is found that monitoring periods that are required for service delivery are not supportable.  
P1:
Periodic monitoring of MCCH should be assumed as a working assumption for UEs seeking to detect MCCH change relating to an activated MBMS service. 
3
Conclusion
The following proposal is made:
P1:
Periodic monitoring of MCCH should be assumed as a working assumption for UEs seeking to detect MCCH change relating to an activated MBMS service.
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