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1 Introduction
In RAN#43, a work item [1] for MBMS supported in LTE was agreed. Multi-cell transmission of MBMS, provided by single frequency network operating (MBSFN) on a frequency layer shared with unicast services, is supported in this release in LTE.

In RAN1, MBSFN mode was introduced to support MBMS in LTE, and most physical layer technical details have been agreed on, therefore, in RAN4, the UE demodulation performance requirements for PMCH w.r.t. the mixed MBMS/Unicast carrier should be considered. This document presents some considerations on this issue.

2 Discussion

Transmission of MBMS in LTE is a multi-cell transmission. For UE, it seems that the received signals from multi-cell are just additional multi-path signals from a single cell, and UE combines these MBMS transmissions from multiple-cell at the air interface. Therefore, it requires a link-level channel model that captures the multi-path richness arising from the SFN operation to simulate the multi-cell transmissions scenario.

An UE uses the MBSFN reference signals for channel estimation and demodulation. With a single-antenna-port, only one data stream is transmitted in MBMS transmission. Therefore, from the UE point of view, it doesn’t care the configuration of eNB transmitting antenna. So the 1*2 SIMO simulation assumptions should be acceptable for the demodulation requirement definition of PMCH in the mixed MBMS/unicast mode.
Most of MBMS transmissions in LTE are multimedia services, which require much more time-frequency resources than unicast service. On the other hand, the MBSFN reference signals available for channel estimation and measurement are not as many as those in the subframes with a short CP length. To increase the number of RS, it suggested ruling out the usage of smallest bandwidths for MBMS/unicast shared carrier in [2]. Therefore, it’s proposed to choose the bandwidth options larger than or equal to 5 MHz for the mixed MBMS/unicast mode.

For TDD, the UL subframes can not be used for MBSFN, neither the subframes #0/1/5/6, which should be reserved for BCH, SCH and paging channels. It’s proposed to choose a UL/DL configuration with more DL subframes, i.e., one of configurations 2/3/4/5.

As explained above, most of MBMS transmissions in LTE are stream media services, without any HARQ process. While for convenience, it’s better to choose BLER other than throughput to estimate the UE demodulation performance.

3 Conclusion
In this contribution, we introduce considerations on demodulation requirements of mixed MBMS and unicast in LTE, trying to initialize the discussion of performance requirements and simulation assumptions. Our proposal is as following:
1.  Choosing a link-level channel model that captures the multi-path richness arising from the SFN operation,

2. Using current 1*2 SIMO simulation assumptions for UE demodulation requirement definition w.r.t. the mixed MBMS/unicast mode,
3. Choosing a bandwidth options larger or equal to 5 MHz,
4. Choosing a TDD configuration with more DL subframes, i.e. one of configuration 2/3/4/5,
5. Choosing BLER to estimate the UE demodulation performance.
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