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1
Introduction
At RAN3#101bis, discussion was initiated on accurate reference timing delivery for TSN, and the following RAN3-related issues were identified [1]:

-
How to deliver time information to gNBs operating in a TSN network (e.g. GNSS, gPTP, etc).

-
Whether and how to achieve synchronization between gNB and UPF and between gNBs operating in a TSN network.

This is now the last meeting for the NR IIoT study item. Therefore, in this paper we propose a way to close the RAN3-related issues for accurate reference timing provisioning.
2
Discussion

Regarding how to deliver time information to 5G nodes (e.g. gNB or UPF), multiple solutions have been captured by SA2 in TR 23.734 [2]. However, SA2 is still discussing which solution(s) should be supported for TSN time synchronization in Rel-16, and have sent an LS to RAN1/RAN2 (cc: RAN3) in [3] requesting feedback on feasibility.
SIB/RRC-based signalling for TSN/5GS clock delivery to UE has been proposed in [4], and this has potential impacts on the functional split between gNB-CU and gNB-DU. In LTE Rel-15, SIB-based clock delivery with 0.25 µs granularity is supported using SIB-9, and the following has already been agreed by RAN2 [5]:
	· We reuse the LTE approach for time distribution by broadcast RRC as a baseline, Unicast is FFS 

· 0.25us granularity can be starting point, FFS finer granularity than 0.25us


In Rel-15 specifications, SIB9 is encoded in the gNB-CU. However, considering the synchronization requirements in TS 22.104 and time error budgets between gNB and UE, enhancements to the Rel-15 SIB-based signalling are likely needed in terms of e.g. finer granularity of the reference time information.
If SIB9 is encoded in the gNB-CU, then to achieve the necessary time synchronization accuracy the gNB-CU must know the following:

-
Scheduling timing of SIB9, so that it may encode the correct reference time information in SIB9. This may imply that the DU indicates to the CU in which slot within the SI-window length it intends to broadcast SIB9, and also that the DU either always broadcasts SIB9 in that slot or sends the intended slot before each repetition.

-
How SFN+slot information provided by the DU translates into a time in 0.25us (or finer) granularity. This may imply that the CU and DU must share a common time reference, and the DU must provide the CU with one initialization time for the SFN.

Alternatively, RAN3 could consider encoding SIB9 in the gNB-DU, e.g. to avoid synchronization requirement between CU and DU, and/or dynamic signalling from DU to CU of the scheduling timing of SIB9.
For other potential network interface impacts that are specific to a TSN time synchronization solution, RAN3 should wait for further progress in SA2 and RAN1/RAN2.
Proposal 1:
Agree to the text proposal on F1 interface impacts of accurate reference timing delivery (see Appendix). 

3
Summary
The following is proposed:
Proposal 1:
Agree to the text proposal on F1 interface impacts of accurate reference timing delivery (see Appendix). 
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Appendix:

Text Proposal for TR 38.825
Start of Text Proposal
6.4
Accurate reference timing provisioning
Editor’s note: RAN2 responsibility with potential network interfaces impacts handled by RAN3
6.4.x
F1 interface impacts
In Rel-15 specifications, SIB9 is encoded in the gNB-CU. However, considering the synchronization requirements in TS 22.104 and time error budgets between gNB and UE, enhancements to the Rel-15 SIB-based signalling are likely needed in terms of e.g. finer granularity of the reference time information.

If SIB9 is encoded in the gNB-CU, then to achieve the necessary time synchronization accuracy the gNB-CU must know the following:

-
Scheduling timing of SIB9, so that it may encode the correct reference time information in SIB9. This may imply that the DU indicates to the CU in which slot within the SI-window length it intends to broadcast SIB9, and also that the DU either always broadcasts SIB9 in that slot or sends the intended slot before each repetition.

-
How SFN+slot information provided by the DU translates into a time in 0.25us (or finer) granularity. This may imply that the CU and DU must share a common time reference, and the DU must provide the CU with one initialization time for the SFN.

Alternatively, RAN3 could consider encoding SIB9 in the gNB-DU, e.g. to avoid synchronization requirement between CU and DU, and/or dynamic signalling from DU to CU of the scheduling timing of SIB9.
End of Text Proposal
