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1. Introduction

In RAN4, the RRM impacts for Rel-14 eMBMS enhancements has been discussed for two meeting cycles. In this contribution, we will discuss the impacts of eMBMS enhancements on inter-cell synchronization accuracy.
2. Discussion
The UE supporting MBMS service is allowed to simultaneously receive the same MBSFN signal which is transmitted from all the cells in the same service area. The received signals can contribute to improve MBSFN performance only when the time alignment error between BSs is within one CP length. However, the time alignment error is affected by inter-cell synchronization error (Terror) and propagation delay offset (TProp_Offset), which can be expressed as follow.
Terror + TProp_Offset < CP length
In a certain deployment, the inter-cell synchronization requirements for MBMS can be relaxed when MBSFN subframes with a longer CP length are configured for MBMS services. Also, for a given CP length, the inter-cell synchronization requirements for MBMS service would be tighten by large cells.
The inter-cell synchronization accuracy requirements for MBMS services has been specified in TS 36.133. The existing requirements on inter-cell synchronization are assumed with 16.67µs CP length for legacy MBSFN subframes. However, a new MBSFN subframe with 200µs CP length is introduced for FeMBMS. Thus, RAN4 shall investigate the impacts of new MBSFN subframe with a longer CP on inter-cell synchronization accuracy requirements.

Proposal 1: RAN4 shall study and specify the inter-cell synchronization accuracy requirements for the new MBSFN subframe with 200µs CP length.
In FeMBMS, the MBSFN subframes with longer CP (200µs) is used for supporting eMBMS services in large SFN delay spread environment (e.g. 15 km or larger inter-site distance). So, the larger cell size shall be considered for FeMBMS. When the CP length is extended from 16.67µs to 200µs, the range of SFN delay spread can be extended by 187µs (equivalent to an inter-site distance extension by 55 km) when the existing inter-cell synchronization requirements are reused. If an extremely larger SFN delay spread environment (e.g. an inter-site distance extension more than 55 km) shall be supported for eMBMS services, the existing inter-cell synchronization requirements cannot be satisfied and a tightened inter-cell synchronization requirements shall be defined.
Proposal 2: RAN4 shall investigate the environment for supporting eMBMS services, e.g. the inter-site distance which impacts the inter-cell synchronization accuracy for the new MBSFN subframe with 200µs CP length.
3. Conclusions

This contribution provides our analysis on the impacts of new MBSFN subframes on the inter-cell synchronization accuracy for MBMS services. The following proposals are provided: 
Proposal 1: RAN4 shall study and specify the cell synchronization accuracy requirements for the new MBSFN subframe with 200µs CP length which was introduced for FeMBMS.
Proposal 2: RAN4 shall investigate the environment for supporting eMBMS services, e.g. the inter-site distance which impacts the inter-cell synchronization accuracy for the new MBSFN subframe with 200µs CP length.
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