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Introduction

This TP is an outcome of offline discussions following RAN3#91bis, starting from R3-160982. It is further updated to take into account discussions at RAN3#92. Revision marks are on top of R3-161212.
TP to TR 36.898 [1]
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Conclusions

Solution 1 is a method using information collected from legacy UEs during handover, aiming at fulfilling LTE radio synchronisation requirements for nodes equipped with ethernet based frequency synchronisation. The solution aims at compensating phase drift as well as over-the-air propagation delay. However the evaluation concludes in loss of synchronisation due to phase drift in periods with none or limited UE mobility, as well as loss of synchronisation in case of reset of the eNB hardware. Solution 1 relies on an initial source of synchronisation to initialise the eNB, without which the eNB would start operations in an unsynchronised way. Solution 1 is therefore considered not to satisfy the ‘availability’ and ‘triggering’ evaluation criteria for TDD networks. Whether ‘availability’ and ‘triggering’ capability of solution 1 may be sufficient for FDD networks needs to be evaluated. Whether solution 1 satisfies the ‘accuracy’ and ‘feasibility’ criteria requires further study. The solution 1 may require triggering of an extra PRACH access procedure before or during the handover procedure, which represents extra cost in terms of RRC signalling and may also delay the handover.
If pursued, according to evaluation results in section 5.4.1, solution 1 would require further study by other WGs of the following:

· whether it is feasible to standardize the time-stamps T1 and T2 for received RACH preamble, and the associated timing estimation error range and performance requirements (solution 1a and 1b);

· accuracy of the phase offset measurement Tdiff (solution 1a and 1b) with/without statistical approach (averaging);

· whether it is feasible to allow for loss of synchronisation in cases where mobility events are not available or initial synchronisation cannot be gained.
Solution 2, 3 and 4 all aim at enhancing over-the-air synchronisation (RIBS) by compensating the inter-cell propagation delay. Hence all these solutions require a DL receiver in the synchronisation target eNB, while solution 2 additionally requires such DL receiver in the synchronisation source FDD eNB. According to earlier RAN1 study (TR 36.872) the TDD eNB may require additional baseband reception capability. 

According to evaluation results in section 5.4.2, solution 2 would require further study by other WGs of the following:

· accuracy of the propagation delay estimation.

Solution 3 targets a specific use-case where the synchronisation target is a small cell, under the condition that the propagation delay between a UE handing over to the synchronisation target and the synchronisation target receiver is negligible. The solution can bring benefit for this use-case under the assumption that the propagation delay compensation based on TA measurement is able to improve the accuracy of RIBS.

Solution 4 is based on transfer of O&M provisioned location information on network interfaces, and will compensate for line-of-sight propagation delay between a synchronisation source and a synchronisation target. Enhancement of Solution 4 to cover compensation of multi-hop propagation delay in deployments using physical layer repeaters may be considered but was not evaluated in the present study.
For solution 3 and 4 no further study or normative work are required by other groups.
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