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RAN4 thanks ECC PT1 for their LS [1] where the status was shared for the report on synchronization for TDD networks in a multi-operator context. And with regards to the questions which may relevant with the report assumptions, 3GPP RAN WG4 provides the below answers:
· Accuracy requirement: 

· Question: 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 per CR [3] 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 and ensure Terror<TAoffset-TBS, RX-TX .
· Question: Is there any parameter that may be configured in order to relax the 3µs accuracy requirement: for example, would set 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 constraint is from TAoffset and TBS, RX-TX, where the TAoffset is specified by N_TAoffset for TDD as a fixed value in 3GPP TS 36.211[5]. And the TBS, RX-TX is a value relevant with RF implementation, thus it may be difficult to be relaxed.  
· Question: 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 for the interfered subframes before the UL to DL switching point and after the DL to UL switching point can be regarded as the worse case for imperfect synchronization.
· In case of the DL to UL switching point, if configuring the SSF to ensure the GP larger than 1 OFDM symbol, it is possible to accommodate imperfect synchronization in a larger extent and no interference occurs. 
· However the interference in the UL to DL switching point is difficult to avoid in the case of imperfect synchronization, due to the TAoffset and TBS, RX-TX restriction.
There is no evaluation in 3GPP on the performance degradation assuming the interference only occurs in several OFDM symbols.
· Over-the-air synchronization as described in TR 36.922 §6.4.2

· Are all necessary features and signalling for implementing phase/time synchronization over-the-air (”network listening”) for TDD applications already defined in relevant technical standards? 

RAN4 answer: Yes. Following the TR 36.922, for Stratum Indication Using Backhaul Signalling, X2 signalling was ready to indicate the stratum level and synchronization status. And for Stratum Indication by Blind Detection, it can work with HeNBs embedded pre-configuration and O&M signalling. 
· Are those features part of the general LTE specifications or restricted to HeNB specifications? 

RAN4 answer: The over-the-air synchronization captured in the TR 36.922 is aiming to Home eNodeB scenario. These schemes have not been investigated for other scenarios.
· Are those features complete and stable enough to be implemented today? 

RAN4 answer: The synchronization accuracy requirement for TDD HeNB was already specified in 36.133 and supporting schemes are complete. The feature supportiveness in market depends on the implementations. 
As for the question on any ongoing 3GPP discussion on those topics, there is no discussion towards LTE-TDD for new updates to the cell phase synchronization accuracy requirements.  
RAN4 would appreciate ECC PT1 to take the above information into account.
3. Date of Next TSG RAN WG4 Meeting:

TSG RAN WG4 Meeting #70
10 – 14 Feb. 2014, Prague, Czech Republic
TSG RAN WG4 Meeting #70bis
31 Mar. – 4 Apr. 2014, San Jose Del Cabo, Mexico
Reference

[1] R4-135561, LS on Synchronization aspects in LTE-TDD networks,  ECC PT1
[2] TS 36.133, 3GPP E-UTRA Requirements for support of radio resource management
[3] R4-082159,  Cell synchronization requirement for E-UTRA TDD, CATT, Ericsson
[4] R4-082105, Analysis on Cell synchronization accuracy requirement, CATT
[5] TS 36.211, 3GPP E-UTRA Physical Channels and Modulation
[6] TR36.922 v11.0.0, TDD Home eNode B (HeNB) Radio Frequency (RF) requirements analysis
