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Discussion and Decision

1
Introduction
In RAN4 meeting #45 , we raised some issues related to measurement accuracy when MBSFN is deployed on the same carrier with unicast [1]. Lately RAN1 has made some new decisions, agreeing a new subframe structure for the MBSFN. Even with this decision the amounth of reference signals usable for UE on a unicast/MBMS shared carrier to perform neighbouring cell measurements is limited, comparing to non-MBMS case. This will obviously result adegradation in the achievable measurement accuracy, especially considering the smallest bandwidths, and hence should not be neglected when defining the UE measurement accuracy requirements.
In this contribution we re-visit this issue. Due to these reasons, we propose that RAN4 discuss whether there is a need to support MBSFN on lowest 1.4 MHz and 3 MHz bandwidths and possibly decide on restricting the shared carrier MBSFN bandwidth to 5 MHz and above.
2
UE measurement performance
As noted in [1] and also in [2], we raised some issues related to measurement performance when MBSFN is deployed on unicast/shared carrier. Following the proposal in [2] , RAN1 has agreed a new subframe structure for MBSFN subframes that enables UE to always utilize also the first unicast RS in each MBSFN subframe for neighbour cell measurements. This agreement is already also captured in TS 36.211 [3].

Even after this RAN1 agreement, when MBSFN is deployed in neighbour cells, the UE can only utilize all RS in subframes #0 and #5 and first RS in other subframes for measurements. Quantitatively, this means that only 40% of the reference signals that can normally be used are available for neighbour cell measurements. This will mean either degraded measurement accuracy or alternatively, increased measurement duration to meet the required accuracy. The first would obviously have an effect on mobility performance whereas the latter would lead to longer wake-up times and therefore higher battery consumption. This becomes an issue especially at the smallest bandwidths where the number of RS per OFDM symbol is small. Our preference would be that the specification would allow the UE to minimize its measurement duration in order to optimize battery consumption.
3
Conclusion
In this contribution we have raised issues regarding UE measurement performance when MBSFN is deployed on the same carrier with unicast. Since LTE with the lowest bandwidth options is in any case scarce of capacity, it may be that there is no need to be able to deploy MBSFN on the same carrier with unicast. Therefore it seems that the simplest solution to the aforementioned problems could be limiting the bandwidth of shared carrier MBSFN to for example bandwidths larger than or equal to 5 MHz.

Hence, we propose that RAN4 discuss the need of supporting MBSFN at smallest bandwidths of 1.4 and 3 MHz, and if possible, decide on restricting the applicability of MBSFN to bandwidths larger than or equal to 5 MHz. Also operator input would be appreciated here.
We note that there is no reason to put limits on the bandwidth of either dedicated carrier MBSFN operation or shared carrier single-cell point-to-multipoint MBMS operation.
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