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1 Introduction

In RAN2#107bis, RAN2 made the following agreements on reference timing delivery:
· SIB9 is used for accurate reference timing delivery by broadcast.

· DLInformationTransfer message is used for serving cell’s accurate reference timing delivery by unicast.

· R2 assumes there will be no particular functionality to ensure accurate timing distribution at the moment of handover in Rel-16

· FFS if The referenceSFN field indicates the time at the ending boundary of the SFN indicated by referenceSFN of PCell.

This contribution would like to conclude the FFS above on the reference cell for the reference SFN. .
2 Discussion
RAN2 agreed that UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds. In case of broadcast signaling, SFN boundary at or immediately after the ending boundary of the SI-window is used whereas referenceSFN is used for unicast signalling. Also, considering 10ns granularity, NR ReferenceTimeInfo will be more accurate than LTE.
According to the current agreements RAN2 has made so far, it requires that all the configured cells where the timing information can be broadcast should be synchronized in term of downlink SFN boundary from the transmission perspective. For broadcast by SIB9, we can assume that it is delivered via PCell and UE can apply the timing where the information is received. Unfortunately, for unicast by DLInformationTransfer, the timing message can be delivered via any configured cells. 
Observation 1. For unicast by DLInformationTransfer, the reference time can be delivered via any configured cells which require synchronization.
However, we have the scenario that the synchronization between cells cannot be guaranteed.
1) Normal carrier aggregation: When two cells which can be configured together for a UE, the transmitting SFN boundary can be slightly different with each other. Considering reception timing error at the UE side [1], synchronization accuracy should be around a few microseconds which is common error in the usual deployment scenario. However, it is larger value than that for IIOT synchronization requirements. Thus, synchronization would be a bottleneck of the accuracy which implies that unicast delivery has less accurate timing information than broadcast.
2) Inter-band CA with unaligned boundary: The severe scenario is from DC/CA enhancement WI which introduce unaligned SFN boundary for inter-band TDD CA. This scenario assumes misalignment up to ±76800Ts where we cannot use the unicast delivery any more without clarification of the reference cell.
	10. Introduce support for unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA [RAN1, RAN2]
· Misalignment should be limited to ±76800Ts
· Signaling support for slot offset if necessary


Observation 2. For normal CA and inter-band CA, the misalignment of two cells reduces the accuracy of ReferenceTimeInfo.
Under those assumptions, it would be nice to clarify which serving cell’s SFN boundary it is. The simplest option is just to assume the ending boundary of the SFN of PCell, rather than the reference cell indication or other complicated solution. We do not see any harm or further potential issue. 
Proposal 1. The referenceSFN field indicates the time at the ending boundary of the SFN indicated by referenceSFN of PCell., 
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. The referenceSFN field indicates the time at the ending boundary of the SFN indicated by referenceSFN of PCell.
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