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1. Introduction

In RAN2#67, the issue of MBSFN subframe reuse for unicast services was discussed, and an LS[1] was sent to RAN1. In this contribution, the detailed impacts are analyzed.
2. Discussion
During the discussion in RAN2, it was found that there may be some unused MBSFN subframes. It is not supported to use these subframes for unicast data under the current specifications. If it is proposed to dynamically schedule unicast data in these subframes without RRC reconfiguration of the MBSFN subframe allocation, the impact on RAN1 specifications needs to be considered carefully. As discussed in [2], the causes of unused MBSFN subframes include data rate fluctuation, slow update frequency of SIB2, and resource retention after the session stop. 
Note, however, that MBMS services are transmitted in a scheduling period of 320ms/640ms, and the data can be further buffered and smoothed on a 1second level, especially by multiplexing multiple MBMS services; the aggregated bit rate should therefore not fluctuate much, so the percentage of MBSFN subframes that are unused should be small. Additionally, it is in general not a good idea to reserve too much resource for MBSFN that will never be used. Hence, we do not see a strong need to allow the transmission of unicast data in MBSFN subframes, and if it is decided that it is really necessary to specify that unicast data can use the MBSFN subframes, a low complexity and impact-limited scheme should be adopted. 
1. The first issue is which physical channel would be used to transmit unicast data in the MBSFN subframes – whether to use PMCH with the MBSFN structure or to use PDSCH. In common with all other unicast data transmission, we propose that PDSCH should be used. 
2. Another issue about the reuse of MBSFN subframes for unicast is how to handle the signalling of MBSFN subframe allocation and neighbour cell configuration (neighCellConfig). It would be necessary to revisit the following two assumptions that:
1> The UE considers there is no unicast service data to be scheduled on MBSFN subframes.
2> RRC signalling neighCellConfig indicates whether the neighbour cell has all/partial/none MBSFN subframes identical to the current cell.
The solution of the first issue seems straightforward by specifying that UE shall always decode PDCCH for DL grants in the MBSFN subframes (though this may result in some unnecessary UE processing). 
The MBSFN subframes would contain CRS when unicast data is scheduled. If the UE were to be expected to use the unicast CRS in MBSFN subframes for measurements, it would increase UE complexity unnecessarily.  
Therefore, measurements should not include CRS in re-used MBSFN subframes.
3. If unicast data is allowed in MBSFN subframes, it is likely that a neighbour cell would have a different MBSFN subframe utilization from the serving cell. Hence, the benefit of the neighCellConfig indication becomes limited. Furthermore, the reuse of MBSFN subframes may change every scheduling period according to the MBMS traffic.  The eNB will not know how its neighbour eNBs utilize the unused MBSFN subframes. Thus, it is difficult to update the neighCellConfig. We therefore propose to  configure neighCellConfig as if there were no unicast data inserted in MBSFN subframes.
4. In order to minimise unnecessary processing in the UE, a possible solution to support unicast data in MBSFN subframes could be to semi-statically limit the re-use to a subset of the MBSFN subframes.  The information about the subset of MBSFN subframes could be broadcast in SIB2, indicating if the subframes will never be reused (or equivalently to indicate those allowed to be reused). The UE would then only need to monitor the PDCCH for downlink grants in MBSFN subframes belonging to the subframe set allowed for reuse. Since the number of MBSFN subframes to be reused is not likely to be large (as discussed above), such a limitation should be beneficial, and better fit the current assumptions.

3. Conclusion
In this contribution, we analyze the potential benefit of MBSFN subframe reuse and conclude that it would be limited, so the impact on the standard should be kept minimal. First we ask RAN1 to discuss whether MBSFN subframe reused is necessary considering the complexity and impact. We found that the following UE behaviours would be impacted:

1. UE would need to monitor for downlink resource assignments in the subframes belonging to MBSFN subframe allocation

2. UE can ignore the reused unicast subframes when performing  measurements. 
If a real need is found, we propose that the following principles are adopted in order to minimise RAN1 impact: 
· PDSCH is used in the reused MBSFN subframes.
· UE measurements do not use CRS in reused MBSFN subframes

· Reused MBSFN subframes are not considered in configuring neighCellConfig
· The subset of MBSFN subframes allowed to be reused is indicated in SIB2. The UE shall monitor for DL assignments in these subframes.
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