3GPP TSG-RAN WG2 Meeting #112 electronic
R2-2010523
Online, November 2 – 13, 2020
Agenda item:
8.5.2 
Source:
Samsung
Title:
RAN2 Aspects on Timing Synchronization 
Document for:
Discussion & Decision
1 Introduction

In RAN2#111-e meeting, RAN2 made the following agreements:
	=>
Discuss by email the delay components and understand the requirements with each component and agree on what needs to be addressed

=>
Introduce propagation delay compensation for the improved synchronisation accuracy requirement in case of in UL Time Synchronization


This contribution discusses the remaining RAN2 aspects on propagation delay compensation and timing synchronization issue.
2 Discussion
In RAN1#102-e meeting, RAN1 identified two main solutions for propagation delay compensation as follows:

	Agreements:

The following options for propagation delay compensation are further studied in RAN1  

· Option 1: TA-based propagation delay

· Option 1a: Propagation delay estimation based on legacy Timing advance (potentially with enhanced TA indication granularity).

· Option 1b: Propagation delay estimation based on timing advanced enhanced for time synchronization (as 1a but with updated RAN4 requirements to TA adjustment error and Te)

· Option 1c: Propagation delay estimation based on a new dedicated signaling with finer delay compensation granularity (Separated signaling from TA so that TA procedure is not affected)
· Option 2: RTT based delay compensation:

· Propagation delay estimation based on an RAN managed Rx-Tx procedure intended for time synchronization (FFS to expand or separate procedure/signaling to positioning). 


The discussion points on which option is better are accuracy, physical channel and complexity of propagation delay compensation. Those are actually about propagation delay estimation, which is mainly RAN1 scope. In our view, RAN2 work will be signalling support including capability and actual compensation mechanism. Those will much depend on the selected option in RAN1. Thus, RAN2 discussion on signalling support with format in detail can be started after RAN1 conclusion.
Proposal 1. Option of propagation delay estimation will be selected by RAN1. RAN2 work on signaling support will be started after RAN1 reaches the conclusion.
Propagation delay “compensation” is used for clock synchronization to 5G clock. ReferenceTimeInfo indicating 5G clock information is signalled by gNB and UE adjusts the timing with the estimated propagation delay. In Rel-16, propagation delay compensation is performed at UE side but how to compensate is up to UE implementation, e.g. using half of TA value or proprietary UE solution.
A RAN2 issue is which entity performs the propagation delay compensation. During Rel-16 discussion, some companies wanted to have compensation at gNB’s side, called pre-compensation. A benefit could be that UE does not need to be equipped with compensation function. However, the pre-compensation can be used only for unicast delivery of ReferenceTimeInfo. It is clear that the pre-compensation cannot be used for broadcast delivery of ReferenceTimeInfo, whose clock information should be for a particular location of UE. In this context, the pre-compensation seems an additional mechanism which cannot replace the UE side compensation. We cannot assume the broadcast delivery of ReferenceTimeInfo is not used. Thus, UE should be able to perform the propagation delay compensation function anyway. 
Proposal 2. Propagation delay compensation can be performed at UE side. gNB’s pre-compensation is not necessary.
Considering UE’s mobility, propagation delay may vary dynamically. Assuming high synchronization accuracy, propagation delay compensation should consider mobility. Also, different UEs may have different synchronization accuracy. Moreover, gNB does not know which UE and how many UEs want to perform the propagation delay compensation with high accuracy. The information needs to be signaled from UE to gNB.
Proposal 3. UE requests estimated propagation delay information from gNB.
Another issue is synchronization considering handover. As UE moves to a target cell coverage or within the coverage where 5G clock synchronization may be slightly different, UE may need to acquire ReferenceTimeInfo of target PCell (or other target cell). So, it would be good to provide ReferenceTimeInfo of target PCell in Handover Command. After HO (or random access to the target cell), UE applies ReferenceTimeInfo of target cell. This issue was briefly treated in RAN2 during Rel-16 discussion but not agreed due to the limited time.

Proposal 4. ReferenceTimeInfo of Target cell can be signaled to UE.
One more potential problem would be that propagation delay from the target cell is different from that of source cell. Therefore, UE needs to know the propagation delay of the target cell during the handover. In this sense, propagation delay estimation also needs to be performed during handover. But it should depend on the conclusion of propagation delay compensation in RAN1.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Option of propagation delay estimation will be selected by RAN1. RAN2 work on signaling support will be started after RAN1 reaches the conclusion.
Proposal 2. Propagation delay compensation can be performed at UE side. gNB’s pre-compensation is not necessary.
Proposal 3. UE requests estimated propagation delay information from gNB.
Proposal 4. ReferenceTimeInfo of Target cell can be signaled to UE.
