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Introduction
In this WI, we exclude MBMS dedicated carrier. Thus, if MBMS is served in a cell, unicast and MBMS are mixed in the cell. This document concerns collocation of mixed cells, only one of which broadcasts MBMS.
Collocation of mixed cell and unicast-only cell
Figure 1 shows one scenario with collocation of mixed cell and unicast only cell. In this scenario, UE is located in the cell 1 i.e. the unicast-only cell.
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Figure 1. Collocation of mixed cell and unicast only cell
Since mobility for MBMS is not supported in Release 9, one concern on this scenario could be the UE in the unicast-only cell could not receive MBMS.
In Release 9, we could consider the following solutions for this scenario:
Solution 1: No support in Release 9
Release 9 MBMS UEs do not need to receive MBMS in the unicast-only cell. Thus, in the figure 1, if an operator wishes MBMS UEs in the cell 1 to receive MBMS, the operator should deploy MBMS in the cell 1 as well as the cell 2.
Solution 2: Use of DRX
MBMS UEs in the unicast-only cell are able to use DRX to receive MBMS from the mixed cell i.e. the cell 2. If MBMS UEs are RRC idle, MBMS UEs in the cell 1 could receive MCCH and MTCH from the cell 2 during any paging DRX gap. If MBMS UEs are RRC connected, MBMS UEs in the cell 1 could receive MCCH and MTCH from the cell 2 during any long or short DRX gap.
In this case, MBMS UEs in the cell 1 may not receive all of the packets on MTCH depending on DRX. However, if UEs download a file at midnight and the files are repeated, UEs could easily receive all of the packets on MTCH.
Collocation of mixed cells
Figure 2 shows another scenario with collocation of mixed cells. In this scenario, UE is located in the cell 1. If UE is capable of receiving MBMS, the UE can receive MBMS service #1 in the cell 1.
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Figure 2. Collocation of mixed cells
Since mobility for MBMS is not supported in Release 9, a concern on this scenario is the UE in the cell 1 could not receive MBMS service #2.

In Release 9, we could consider the following similar solutions for this scenario:

Solution 1: No support in Release 9

Release 9 MBMS UEs camping on one mixed cell do not need to receive MBMS from another collocated mixed cell. Thus, in the figure 2, if an operator wishes MBMS UEs in the cell 1 to receive MBMS service #2, the operator should provide MBMS service #2 in the cell 1 as well as the cell 2. As a result, the cell 1 should provide the same MBMS services as the cell 2.

Solution 2: Use of DRX

MBMS UEs in the cell 1 are able to use DRX to receive MBMS service #2 from the cell 2. As we mention, MBMS UEs in the cell 1 may not receive all of the packets on MTCH depending on DRX. However, if UEs download a file at midnight and the files are repeated, UEs could easily receive all of the packets for MBMS service #2.
Proposals
If the solution 1 is agreed, operators should deploy all MBMS services in all cells in case of the scenarios described above. However, if an operator aims at limited MBMS services only such as file downloading in Release 9, we think that the solution 2 seems to be acceptable because the solution 2 does not require deployment of all MBMS services in all cells. Accordingly, we propose to agree the solution 2 for Release 9 MBMS.

Proposal 1: we propose to allow UE camping on one cell to use DRX in order to receive a MBMS service from another collocated cell.

To support the first proposal, the easiest way seems to let MBMS UEs in one cell know that there are MBMS services in another collocated cell. For example, if system information broadcasts that MBMS exists in the cell 2, MBMS UEs in the cell 1 can know that. Then, the MBMS UEs can try to receive MBMS from the cell 2 while camping on the cell 1.

Proposal 2: if proposal 1 is acceptable, we propose that if a mixed cell broadcasts MBMS, system information in a cell collocated with the mixed cell indicates that MBMS services are transmitted in the collocated mixed cell.
Additionally, if collocation of mixed cells exists, MCCH on one mixed cell e.g. the cell 1 in figure 2 could inform UEs about MBMS services provided on another collocated mixed cell e.g. MBMS service #2 provided on the cell 2 in figure 2. 
In this case, MBMS UEs receiving MBMS service #1 in the cell 1 can be informed about MBMS service #2 provided on the cell 2. Then, MBMS UE in the cell 1 may receive MBMS service #2 from the cell 2 during a DRX gap.
Proposal 3: if proposal 1 is acceptable, we propose that if a mixed cell broadcasts MBMS, MCCH in another mixed cell collocated with the mixed cell indicates which MBMS service is transmitted in the collocated mixed cell. Then, if possible, UE in a mixed cell may receive a MBMS service in another collocated mixed cell during a DRX gap.
Conclusion

In conclusion, we propose the following points to cope with the scenarios described above:
·   Proposal 1: we propose to allow UE camping on one cell to use DRX in order to receive a MBMS service from another collocated cell.
·   Proposal 2: if proposal 1 is acceptable, we propose that if a mixed cell broadcasts MBMS, system information in a cell collocated with the mixed cell indicates that MBMS services are transmitted in the collocated mixed cell.
·   Proposal 3: if proposal 1 is acceptable, we propose that if a mixed cell broadcasts MBMS, MCCH in another mixed cell collocated with the mixed cell indicates which MBMS service is transmitted in the collocated mixed cell. Then, MBMS UE in a mixed cell may be able to receive a MBMS service in another collocated mixed cell during a DRX gap.[image: image3.png]
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