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1 Overall Description:
RAN4 would like to thank ECC PT1 for the LS in R4-135561[1] entitled as “Synchronization aspects in LTE-TDD networks” and informing the status of currently developing report on synchronization for TDD networks in a multi-operator context.
Regarding the questions which may relevant with the report assumptions, the answers from RAN4 perspective could be found as below:
· Could 3GPP give the detailed formula or rules to be used by ECC-PT1 to compute the accuracy requirement?
[RAN4 answer]: The cell phase synchronization accuracy requirements was added to TS36.133 [2] rel.8 on RAN4#48, and the relevant discussion paper was in [4], where the most critical constraint is to avoid BS to BS interference in the UL to DL switching point
· Is there any parameter that may be configured in order to relax the 3µs accuracy requirement: for example, would setting a bigger value on TA_offset and/or on the cyclic prefix size (or any other parameter) lead to a relaxed accuracy constraint?
[RAN4 answer]: The 3us synchronization accuracy requirement can be achieved and has already been implemented in the network. Imperfect synchronization is expected to degrade TDD system performance.  
· Currently in its study, ECC-PT1 assumes 100% frame loss in case of imperfect synchronization. However ECC-PT1 would like to understand whether this assumption is realistic or whether it is a worst case scenario? For instance, if only a small part of the frame suffers harmful interference, would the whole frame be lost or would the data loss be limited to the corresponding jammed payload?
[RAN4 answer]: The consideration of full loss in the subframe before the UL to DL switching point and the subframe after the DL to UL switching point can be regarded as the worst case for imperfect synchronization. Specifically, if configured with the larger GP, the subframe before the DL to UL switching point  is possibly not interfered. There is no evaluation in 3GPP on the performance degradation assuming the interference only occurs in several OFDM symbols or part of the OFDM symbol because it depends on implementations as well as other factors.
· Over-the-air synchronization as described in TR 36.922 §6.4.2
· are all necessary features and signaling for implementing phase/time synchronization over-the-air (”network listening”) for TDD applications  already defined in relevant technical standards? 
[RAN4 answer]:  As for synchronization issue for TDD networks in a multi-operator context, it would be better through negotiation between operators if GNSS or over backhaul synchronization is available. Over-the-air synchronization has only been defined for Home eNodeB as an optional feature. The signalling to support this feature defined in TS 36.413 Section 9.2.3.34. It is feasible based on the existing signaling for Home eNodeB scenario.
· Are those features part of the general LTE specifications or restricted to HeNB specifications? 
[RAN4 answer]: The over-the-air synchronization captured in TR 36.922 is applicable for TDD Home eNodeB. The applicability to other scenarios has not been investigated yet.
· Are those features complete and stable enough to be implemented today? 
[RAN4 answer]: The specification for over-the-air synchronization for Home eNodeB as captured in TR 36.922 is complete in 3GPP.  
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