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1. Introduction

In RAN#86 meeting, a work item on “New WID on enhanced Industrial Internet of Things (IoT) and URLLC support” was approved, to provide additional enhancement for TSN traffic. One objective is for synchronization enhancement, which is as follows
	1. Enhancements for support of time synchronization:

a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]

b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


In this contribution, the requirement and scope for time synchronization enhancement is discussed
2. Discussion
2.1. RAN impacts of SA2 work
SA2 has agreed solution for UL timing synchronization [3], including the scenario that time synchronization with one or more TSN GM(s), and also the scenario that synchronizing TSN end stations behind 5G System (NW-TT) with the TSN GM in the network attached to the device, or Synchronizing TSN end stations behind other UE(s) with the TSN GM in the network attached to the device side via 5G System. 
SA2 solution reuse the principles of DL time synchronization that in 5.27.1 in [4], that distribution of TSN system clock and 5GS internal clock are separate mechanisms. For TSN system clock distribution, it is done by TSN-TT using gPTP message in our understanding. This is according to the SA2 solution description “TSN GM(s) attached to the device will generate the UL gPTP messages and then DS-TT can perform exactly the same operations for the received DL gPTP messages as NW-TT performs for the DL gPTP messages defined in clause 5.27.1.2.2 of TS 23.501 [2]”, i.e. the solution for UL time synchronization is exactly same as DL time synchronization. On the other hand, “the modified UL gPTP messages will be further forwarded via the user-plane established between the devices (i.e. UE) which has TSN GM(s) attach to and the target UPFs”, i.e. the gPTP message is transmitted as the UP data in RAN network which will not impact RAN signalling procedure.
For 5GS system clock distribution, during R16 work, the gNB may signal 5G system time reference information to the UE using unicast or broadcast RRC signalling with a granularity of 10 ns. Uncertainty parameter may be included in reference time information to indicate its accuracy [5]. This tool can be fully reused since the UL time synchronization will not impact 5GS internal timing synchronization.
So consider solution in SA2 only impact TSN-TT and gPTP message and not impact RAN signalling procedure, it is expected that SA2 solution has limited or no impact on RAN.
Observation 1: SA2 solution for UL time synchronization has limited or no impact on RAN
Proposal 1: kindly suggest RAN2 to clarify what is the potential RAN impact from SA2 solution in WID objective.
2.2. Propagation delay compensation enhancement

During R16 discussion, RAN2 assumes propagation delay compensation may be needed for distance > 200m, while for small area synchronization, propagation delay is negligible. Finally it was agreed that in Rel-16, propagation delay compensation may be done by UE implementation. And for unicast case of reference timing delivery, such propagation delay can be compensated in gNB side. So no particular tools was developed during R16.
Observation 2: no tools specified for propagation delay compensation in R16
One potential propagation delay compensation enhancement is to support the sync requirement for UE to UE synchronization that agreed in [3], and also increasing the synchronization performance for wider area deployment [2].
For UE to UE synchronization, SA2 has develop synchronization procedure in figure 6.1.3.2-2 of [3]. With this procedure, the sync frame can be exchanged between UEs, as well as TSN nodes behind UEs via TSN-TT. However, in this procedure at this stage, NG-RAN is not impacted and there has no signalling impact between gNB and UE. 
Observation 3: No impact identified for UE to UE synchronization procedure developed by SA2

For another case, which is to increase the synchronization performance for wider area deployment, it is necessary to improves the scope of applicability of 5GS synchronization solution. However, as the performance analysis for time synchronization is mainly carried in RAN1, and RAN2 is more focus on procedure and signalling support, we suggest to further clarify he work split between RAN1 and RAN2 for the work of increasing synchronization performance for wider area deployment.

Proposal 2: Kindly suggest RAN2 to further clarify the work split for the work of propagation delay compensation enhancement

3. Conclusion

In this contribution, we discuss the requirement and scope for time synchronization enhancement, and have following observations and proposals:
Observation 1: SA2 solution for UL time synchronization has limited or no impact on RAN
Proposal 1: kindly suggest RAN2 to clarify what is the potential RAN impact from SA2 solution in WID objective.
Observation 2: no tools specified for propagation delay compensation in R16

Observation 3: No impact identified for UE to UE synchronization procedure developed by SA2

Proposal 2: Kindly suggest RAN2 to further clarify the work split for the work of propagation delay compensation enhancement
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