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1
Introduction

The MBMS work item for LTE Rel-9 was approved in RAN#43 under the prerequisite that its scope be as limited as possible to adhere to the restricted timeline of Rel-9. In RAN2#65bis, it was suggested that MCCH is mapped on 
DL-SCH to save Rel-9 specification work. However it was decided to map MCCH on MCH. This contribution revisits the issue.

2
Radio aspects

Mapping MCCH on MCH was mainly motivated by the radio efficiency. While the MBSFN combining does allow transmitting MCCH with better spectral efficiency, this aspect should be put into right proportions. We note that in the form initially discussed, the whole MBMS work item focused on single-cell transmission of both MTCH and MCCH. What matters the most from radio-efficiency point of view is that the bulk of service data is transmitted as MBSFN transmission. The effect on the cell capacity of transmitting MCCH by DL-SCH can be viewed as extending the burden of System Information by some fraction. Assuming that MBMS will not be deployed on the narrowest of frequency bands, this should not have a significant impact.

As already brought up in the discussion in RAN2#65bis, coverage should anyway not be an issue on a shared carrier, where it must always be planned with System Information in mind.

3
Network aspects

3.1
Synchronization of MCCH content across cells

This is the aspect that most requires specification effort in mapping MCCH on MCH. As the RRC signalling needs to be bit-synchronous to allow combining MCCH content, it needs to be checked, whether all eNBs are able to provide the same RRC signalling based on parameterisation from MCE. If this is not possible, the actual RRC message needs to be generated within the MCE. This might be an architectural option for E-UTRAN we are sure that not all the companies would easily subscribe to. Furthermore, mapping MCCH only on MCH would require that RAN3 abandon the currently available option to incorporate the MCE functionality in the eNB.

3.2
Supporting overlapping MBSFN areas

It was agreed in RAN2#65bis that no significant specification effort will be spent to support overlapping MBSFN areas. 

We note that since overlapping MBSFN areas are only about having more than one independently managed MCH resource pools in the network, the majority of the complexity in supporting them is likely to lie in organizing the MCCH, given the decision to only map it on MCH. Allowing MCCH to be mapped (at least) on DL-SCH removes this complexity, by allowing a cell-specific MCCH to describe a cell-specific mix of MCHs. Postponing this to future releases cannot be done in a backwards-compatible way, keeping Rel-9 UEs in mind, whereas applying MCH to realize a cell-specific MCCH is inherently inefficicent, as an MCH must occupy whole subframes at a time.

3.3
Geographically varying activation of services multiplexed on an MCH

Beside overlapping MBSFN areas, it may be desirable to support arbitrarily overlapping service areas using the following kind of configuration:

-
Several services are MAC-multiplexed on an MCH to achieve statistical-multiplexing gains, as currently allowed [1];

-
In different parts of the network, different subsets of these services are actually transmitted over the radio. 

This would be possible if the U-plane data for all the services was still delivered to all the cells part of the MCH: in any given cell, any MBSFN subframes that would only contain a service not activated in the cell would be reused as a unicast subframe.
However, the use of such configurations would of course require that each cell only advertise on MCCH those services that it actually transmits. This would only be possible if the MCCH was allowed to be cell-specific, again calling for a mapping on DL-SCH.

4
Conclusion

We conclude that mapping MCCH on DL-SCH has the following benefits:

· It does not restrict the scenarios that can easily be supported both now and in future, such as overlapping MBSFN areas(multiple MCHs) or overlapping service areas within one MCH. While MCCH is most naturally mapped on MCH on dedicated carrier, that will anyway not be backward-compatible with Rel-9 UEs

· It requires the least specification work, as the MCCH content will not need to be synchronized across cells.

Furthermore, because specification work is minimized by mapping MCCH only on one transport channel, we propose the following.

Proposal:
MCCH is mapped on DL-SCH.
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