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MICH Reception
1 Introduction

During RAN2 Meeting #56 we presented a discussion document on MICH reception (R2-063336). In this contribution we revisit some of the issues and provide an analysis over the points raised during the previous discussion.
2 MICH and MCCH in CELL_DCH
Currently sub-clause 8.7.3.3.1 of 25.331 does not address the UEs that are in CELL_DCH but not receiving MBMS services over p-t-m.
It is unknown whether the UE could be monitoring MICH or constantly receiving MCCH. Both options are indeed possible, depending on the UE capabilities.
Concentrating on case of Mobile TV, where services are assumed to be more or less constantly active, there would not be a case for battery saving. Even if the UE is monitoring the MICH, it would still need to acquire the Modified Services Information message (MSI) to determine what has changed in the services broadcast.
The main advantage is then to allow some UE processing relief during the periods where the services are unchanged. When the services would be added, removed or modified, the UE would acquire MCCH.
Therefore, we would propose to simply add a clarification to sub-clause 8.7.3.3.1 stating the UE may also be monitoring MICH and MCCH whilst in CELL_DCH. This clarification would also clarify the case where higher capable UEs are receiving a MBMS service over ptm, but are in CELL_DCH state.
3 MICH Reliability
In RAN2 #56, there were some concerns raised over impact of MCCH on battery consumption. The case was mainly focused on infrequent services (e.g. ticker type services) when MSCH is used.
The MSCH provides significant battery saving by allowing long periods where the UE is not receiving MTCH. The maximum is around 5mins.

However, section 8.7.3.3.1 requires UEs that are subscribed to this kind of service to receive MCCH every modification period. This will cause extra battery drainage which could be avoided if MICH was considerable reliable enough for this service.

The absolute impact of MCCH reception every modification period versus MICH reception are somewhat difficult to calculate accurately for the industry due to dependencies on UE implementation. However, some differences could be considered common between UEs. For example, MCCH will require extra processing when compared to MICH: RRC involvement with ASN1 decoding, etc.
Depending on the MCCH TTI, the size of MSI, and whether the UE has received it correctly, the MCCH reception will generally mean longer periods of active UE receiver and processing. Generally, the contribution of an active receiver and processing to the battery consumption are several dozens of times the greater than the contribution of the sleep mode. Therefore, it is rather significant the active periods are kept to a minimum.

In the best case of MCCH reception (i.e. MSI message fits into one TTI which is correctly received in the beginning of every modification period, no extra processing for the RRC message taken into account, and no wake-up/sleep period), we estimated the battery drainage to be 4-5 times greater than MICH. If average MCCH reception conditions are assumed the figures raise considerably. Even in the best case this could make the difference between a battery life of days versus hours.
When this issue was discussed in RAN2 #56, there were some questions raised over the false alarm of UEs not interested in the service. However, for the services where MSCH is used (e.g. ticker-type services), similarly to Mobile TV, the periods of no modification could be considered quite long. Therefore, if the MICH was not sufficient to address all services other UEs would be affected quite rarely due to an infrequent service modification. Nevertheless, considering a Mobile TV scenario, the maximum of 144 Notification Indicators (NIs) should be more than sufficient to avoid any issue. 
All the UEs with an active Mobile TV service would not be affected as they’re already receiving MCCH every modification period and are receving MTCH. The rest of the population of UEs without an active MBMS application would not be affected at all.
For the reasons above we would propose to allow UEs receiving an MBMS service to be able to rely on MICH, rather than receiving MCCH every modification period.
4 Proposal
We propose:

1) to clarify that the the UE may also be monitoring MICH and MCCH whilst in CELL_DCH
2) to allow UEs receiving an MBMS service to be able to rely on MICH, rather than receiving MCCH every modification period

We volunteer to provide the necessary CRs according to the proposals above.
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