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1   Introduction
There are several LSs from RAN1 on Relay timing issue, which was discussed in RAN4 and is still open. This contribution gives some further consideration on this issue. Analysis is provided for the expected timing error for TDD and FDD Relay respectively, based on the determined UL/DL subframe structure WF and other decision in RAN1. Furthermore the practical implemented synchronisation technique is also outlined for achievable synchronization accuracy. The proposal of synchronization requirement for TDD/FDD Relay is also presented.
2 Analysis
2.1 Interference analysis
The synchronization requirement, which has been evaluated for both UTRA TDD and TD-LTE respectively, is demanded to avoid cross-interference of Tx-Rx timing overlapping in same frequency band. For inband Relay, of which TDM is also required, the interference analysis is also necessary to get an appropriate DL timing requirement.
For previous TDD system deterministic analysis is applied in the investigation as the intention of introduction synchronization requirement is to avoid any inter-cell interference because of downlink and uplink timeslot overlap without reference to that whether the interference is of high possibility. For TDD Relay it should follow the similar analysis way. In [1] all urgent interference scenarios are presented, which shows that from the interference point of view the similar synchronization accuracy requirement should be defined as the Macro eNB for RN, especially for relative small coverage relay cell, i.e., the case3 of DL timing structure is baseline for TDD Relay. In [2] it is noted that the set of OFDM symbols available for backhaul transmission varies drastically depending on the eNB-RN propagation delay. In order to guarantee the acceptable quantity of available resource in DL backhaul and simplify the RAN1 design, relaxed eNB/RN synchronization can be applied to Relay which is far away from donor eNB, i.e., the case 1 of DL timing structure could be used in this case.
For UTRA FDD and E-UTRA FDD system there is no synchronization requirement of (e)NB. For FDD Relay, as eNB → RN transmissions are done in the DL frequency band and RN → eNB transmissions are done in the UL frequency band, the downlink access transmission of FDD Relay has no additional impact on the uplink reception of donor eNB as they work in separate frequency band, i.e., there will no cross-interference in same frequency band. It is not essential to define a synchronization requirement for FDD Relay in RAN4 spec. It could be an option in practice according to the requirements of operators. 
2.2 Achievable synchronization accuracy
It has been clarified that the requirements are independent of implemented synchronisation technique, but the possible accuracy of practical methods could be referred in definition of corresponding requirement. The methods to achieve synchronization in TDD can be grouped into two main classes: Synchronization of nodes to an external reference of standardized synchronization timing; Synchronization of nodes on the air interface (net listening). As proposed in [3] these two main method classes are useful for Relay, and for the assured backhaul link between Relay and donor eNB the both solutions will not result in any modification of standards.
If Relay receives absolute time from standardized reference (e.g., GPS/GNSS…), the synchronization accuracy will be on the order of 100ns. In this case TDD Relay could reuse the synchronization requirement of Marco eNB described in TS36.133.
For Relay synchronized via donor eNB, the accuracy also was estimated in [3]. It is possible to follow the same synchronization accuracy of Macro eNB. 
2.3 Proposal for synchronization requirement of Relay
Base on the previous discussion our proposal for synchronization requirement of TDD Relay is as following:
Table 1 synchronization accuracy for TDD Relay
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Note: Tprop is the propagation delay between the relay and its donor cell.
Based on evaluation in [2] we propose that [X]km should be chosen as 15km.  

3 Conclusion
The proposal for synchronization requirement is present for Relay, which should be taken into consideration in definition of the requirement.
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