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1. Overall Description:
RAN1 would like to thank RAN2 for the LS on propagation delay compensation for reference time information.
RAN1 discussed the following requests from RAN2:Q1. What method did RAN1 assume for propagation delay compensation in their synchronization accuracy analysis in IIoT study (as per results captured in TR 38.825), e.g. was it Timing Advance based or based on another method?
Q2. Does RAN1 see the need for specifying any propagation delay compensation requirements or enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI?








RAN1 discussed Q1, and would like to provide the response:
· Timing Advance based methods were used to obtain propagation delay compensation for the time synchronization accuracy analysis captured in Sec. 6.3.2.4. of TR 38.825. The evaluations assumed that the timing advance value is used by the gNB to align the reception timing of UEs’ UL transmission with the DL timing at the gNB.

RAN1 further discussed the issues raised in Q2, and would like to provide the response:
· RAN1 further discussed when the propagation delay needs to be compensated as the studies captured in TR 38.825 had been performed with and without propagation delay compensation. RAN1 continues discussing when and how to apply propagation delay compensation including TDD operation aspects.
· RAN1 discussed the need to define time synchronization accuracy requirements of the Uu interface (i.e. the maximum amount of uncertainty introduced when delivering a 5G system clock using RRC unicast or a SIB based method between gNB and UE as studied by RAN1 during the IIoT SI phase) and believes, that it is useful to define requirements and related UE test cases for the overall time synchronization accuracy of the Uu interface (and not just the propagation delay compensation). 
It is the RAN1 understanding, that for such requirements and/or the testing the existing NR physical layer specifications (incl. 38.215) cannot provide support for such requirements / testing. Moreover, the feasibility of defining related test cases for the UE overall is not clear to RAN1, which would need further clarification from RAN4 and RAN5. 

Question to RAN4 and RAN5: 
Does RAN4/RAN5 see it feasible to define performance requirements and related testing for time synchronization accuracy over Uu interface (i.e. between a gNB and a single UE)? Note: the time synchronization accuracy over Uu interface is on the order of hundreds of ns in order to achieve between sync master and device the time synchronization accuracy target of 1 µs.
· RAN1 discussed the need of Rel-16 enhancements in addition to propagation delay compensation to achieve a time synchronization error of less than 1µs as defined in TS 22.104. The achievable time synchronization accuracy over Uu interface in Sec. 6.3.2.4 of TR 38.825 is sufficient if following RAN2 analysis on the overall time synchronization accuracy from sync master to UE as captured in Sec. 6.3.5 of TR 38.825. As the evaluation results on timing synchronization accuracy of Sec. 6.3.2.4 of TR 38.825 can be achieved without additional Rel-16 enhancements in addition to the required propagation delay compensation support, RAN1 sees no need for additional enhancements in Rel-16. RAN1 may need to revisit the need of enhancements if the analysis / assumptions other than that of Uu interface deviate from those in Sec. 6.3.5 of TR 38.825 such that the clock synchronicity requirement cannot be satisfied.

2. Actions:
To RAN2: 
ACTION: 	RAN1 respectfully asks RAN2 to take the above into account in the future work.

To RAN4, RAN5: 
ACTION: 	RAN1 respectfully asks RAN4 and RAN5 to answer the question on the feasibility of time synchronization accuracy requirements and related testing.

3. Date of Next TSG-RAN WG1 Meetings:
3GPP RAN WG1#98bis		14 - 20 Oct 2019		Chongqing, CN
3GPP RAN WG1#99		18 - 22 Nov 2019		Reno, US

