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1 Overall Description:
RAN4 would like to thank ECC PT1 for their LS in R4-135561 entitled “Synchronization aspects in LTE-TDD networks”. 
Regarding the synchronization for TDD networks in a multi-operator scenario, some of the answers from RAN4 perspective could be found as below:
As for the accuracy requirement, the issue was been analyzed in RAN4 #67 meeting, the conclusion from 3GPP RAN4 group is that 3us synchronization requirement shall not be relaxed. 3 us synchronization error is derived based on several TD-LTE system parameters that have been fixed from Rel-8 continuous coverage deployments, e.g. round trip time (RTT), time for ramping-up/ramping-down, spread delay, and guard period. Relaxing synchronization error is expected to degrade TDD system performance. Exceeding the limit of 3 us over extended period of time due to network failure (e.g. GNSS failure) is a network implementation issue.
There was no specified formula or rules for calculating the phase/time synchronization accuracy requirement in the current technical specification in 3GPP. How much payload will be lost in a partial jammed subframe depends on the UE implementation. However, if the synchronization requirement is relaxed (e.g. exceeding 3us) the larger overlap on the subframe will be suffered and therefore the traffic will be impacted more seriously.
As for synchronization issue for TDD networks in a multi-operator context, it could be feasible through regulation intervention or negotiation between operators for the case with GNSS or over backhaul synchronization available. Over-the-air synchronization is a complementary scheme. For the over-the-air synchronization described in TR 36.922 §6.4.2, the synchronization schemes captured in the technical report are studied mainly for Home eNodeB single-operator scenario. Following the TR, RAN3 introduced some signalling to indicate the stratum level and synchronization status for backhaul signalling mechanism and the signalling has no distinction between TDD and FDD. 

3GPP is studying an potential enhancement method for over-the-air schemes in Rel-12 which is captured in TR 36.872.
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Dear Satoshi, Tuomo,
ECC-PT1 is currently developing a report on synchronization for TDD networks in a multi-operator context. Several questions have been raised and 3GPP feedback would be welcome to ensure ECC-PT1 is taking the right assumptions:

· Accuracy requirement: ECC-PT1 currently assumes that the phase/time synchronization accuracy requirement for LTE-TDD is 3µs. This may be difficult to achieve in some practical deployments, and the holdover time in case of failure (e.g. GNSS failure) is low. This is why it would be useful to assess whether and how it might be technically possible to relax the phase/time accuracy requirements, as well as to have some feedback about harmful effects in case of imperfect synchronization.
· Could 3GPP give the detailed formula or rules to be used by ECC-PT1 to compute the accuracy requirement?
· 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?

· 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?
· 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? 
· Are those features part of the general LTE specifications or restricted to HeNB specifications? 
· Are those features complete and stable enough to be implemented today? 
ECC-PT1 would appreciate to be informed of any ongoing discussion that may happen within 3GPP on those topics.
The report completion is expected to happen during the next ECC-PT1 meeting in January 2014. Therefore ECC PT1 would appreciate to get feedback at the latest before 10th December 2013.

Best regards
Didier Chauveau

Chairman of ECC PT1
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