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1 Introduction

During the past RAN2 meetings there were several contributions mentioning uplink transmission of UEs in order to give feedback on the reception of an eMBMS service (e.g. [1],[2], [3], [4] and [5]). So far there has been no decision yet if UE feedback is possible for eMBMS operations in SFN [6].

In this document we suggest that it is beneficial to allow for uplink feedback for UEs receiving an eMBMS service especially in cells located at the edges of the MBSFN area. It is advantageous for the network to have specific information especially for the MBSFN area edge users since they represent the lower bound of the performance of the MBSFN area.

This information can then be used by the network to adjust downlink eMBMS transmission to improve MBSFN edge performance in order to meet a certain minimum QoS for eMBMS service delivery.

2 UE feedback for eMBMS MBSFN operations

Radio conditions could differ between unicast operation and MBSFN operation.

Firstly, this implies that correct MCS and/or transmission power might not be concluded from measurement for unicast and secondly separate measurements might need to be obtained in order to get the correct information from UEs for setting the above mentioned network parameters appropriately.

Adjusting the transmission power can be done on a per cell basis and is thus a suitable measure to improve – after consideration of interference impact - MBSFN area edge performance in an ongoing eMBMS service transmission without changing any of the eMBMS service’s parameters.

In order to make correct decisions the network needs to have information about the radio condition of the UEs receiving the specific eMBMS service in MBSFN mode. Especially knowledge on the worst radio condition, which most likely occurs in the edges of the MBSFN transmission area, is required.

For providing such feedback to the network there are two options.

· Some specific UEs could send measurements about radio conditions in a periodic fashion

· UEs would trigger a measurement report after evaluation of network configured thresholds

The first option could result in a fairly high number of reports that have to be transmitted in uplink direction and handled by the eNBs depending on the reporting period. Also a lot of unnecessary reports from those UEs with good radio conditions would be generated. On the other hand, the UE is not required to have specific functions to trigger such measurements. This would keep complexity in the UE lower.

The second option would minimize the amount of measurement reports generated. However, specific parameters for the reporting event triggers have to be configured by the network and the UE is required to have specific functions to trigger such measurement. For example, it could be considered that the UE measures reference pilots for SFN transmission in addition to reference pilots of unicast transmission. Reporting would then be triggered by the measurement result.

After the collection of the measurement results, the network can make a decision on adaptation of transmission power to improve reception conditions in the cells participating in the SFN and/or change MCS to make an adaptation in the respective SFN area. 

3 Conclusion

We showed how specific UE feedback for eMBMS SFN operations can provide a possibility for the network to adjust reception conditions to UE needs. We ask RAN2 to discuss on the above presented measures and  UE feedback on eMBMS SFN reception.
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