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1. Introduction

In RAN2#86 meeting, a work item on “New WID on enhanced Industrial Internet of Things (IoT) and URLLC support” [1] 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 RAN2#112e meeting and 113e meeting, PDC options was proposed and summarized, and agreement was made to up to RAN1 to decide PDC options [2]

 REF _Ref79050746 \r \h 
[3]
	RAN2#112e

=>
It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17
RAN2#113e

=>
RAN2 to confirm which PDC option to choose is up-to RAN1 to decide


In RAN1 #104bis-e meeting, it was concluded to “Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable” [4]. It is therefore up to RAN2 to decide whether pre-compensation at the gNB should be supported in Release 17. An email discussion was left after RAN2#114e meeting to discuss these issues [5].
In this paper, we discuss our view on pre-compensation associated issues, and further discussion on TA based PDC solution.
2. Discussion
Email discussion [5] mainly discussed three issues for pre-compensation: UE side or NW side pre-compensation, Activation/deactivation of pre-compensation, UE assistance information for pre-compensation. As we expressed our view in email discussion, following describe our reasons for our view. 

1) UE side PDC v.s. NW side PDC

Firstly, for UE side or NW side pre-compensation, we think NW side pre-compensation has some limitation, that it cannot work with SIB9 based reference time, and has to indicate reference timing via dedicate RRC signalling. And as indicated in email discussion, support for network pre-compensation will require a significant RAN3 standardization effort. Based on these considerations, we think NW based pre-compensation could be de-prioritized in R17
Proposal 1: de-prioritize network based pre-compensation in R17

2) NW based activation v.s. UE based activation
For UE based activation, gNB needs to configure a PD threshold and UE will determine the PD and activate or deactivate UE side PDC autonomously. However, gNB can already estimate UE’s PD by UE uplink transmission, which is similar to estimate TA. Assuming that it’s not a common scenario that UE needs to frequently enable/disable UE side PDC, we think a solution where gNB explicitly indicates PDC activation/deactivation is sufficient. Besides, if support UE autonomous PDC enabling/disabling, ping-pong effect needs to be avoided and additional schemes are needed. So we think NW based activation is simpler and clearer, that gNB indicate to UE directly whether to activate or deactivate UE side PDC so that gNB and UE can have the aligned understanding.
Proposal 2: gNB directly indicates to UE to activate/deactivate UE side PDC, instead of configuring a PD threshold to let UE autonomously activate/deactivate UE side PDC.
3) Explicit activation v.s. implicit activation

gNB indication can be implicitly e.g. together with PDC specific RS or TA, or explicitly by UE dedicated RRC signalling or SIB. Firstly we think not all UEs in the cell need to enable UE side PDC because of different PD. So in the same cell, UEs situation are different and UE dedicated RRC signalling needs to be supported at least. And because of the same reason, gNB broadcasted configuration is not needed. For implicitly way, we have no strong opinion, but if dedicated signalling is supported, e.g. dedicate RRC signalling, implicitly way is not needed anymore.
Proposal 3: support explicit signalling, i.e. dedicate RRC signalling, to activate/deactivate UE side PDC
4) UE assistance information for PDC

The UE assistance information is proposed to consider high speed UE which may have a large PD change during a period, and UE can request gNB to send new TA to UE timely so that UE can perform accurate PDC. However, gNB can recognize high speed UE and can increase the accuracy of estimating UE’s PD by configure denser SRS. On the other hand, UE send request message or assistance message also need time and introduce delay. So we do not identify much benefit to support UE assistance information for UE side PDC
Proposal 4: do not support UE assisted propagation delay indication
5) TA-based PDC solution
If UE based propagation delay compensation is enabled by network, UE will estimate the propagation delay and then use the estimated propagation delay to conduct time synchronization, together with time information received from network (SIB9 or DLInformationTransfer). For two options of UE based PDC, we think TA based solution should be focused since no additional signalling is needed specifically for propagation delay estimation, compared with RTT based solution. TA based solution, with finer TA adjustment granularity, can achieve higher time synchronization accuracy which may fulfil the stringent requirement for all three scenarios. Only if TA based solution with finer granularity cannot fulfil the requirement, e.g. after the RAN1 evaluation, RTT based solution can be selected.
Proposal 5: Focus on the solution which using timing advance to estimate propagation delay, and enhance TA granularity for stringent error budget for different scenarios
3. Conclusion

In this contribution, we discuss the left issues of propagation delay compensation, and have following proposals
Proposal 1: de-prioritize network based pre-compensation in R17

Proposal 2: gNB directly indicates to UE to activate/deactivate UE side PDC, instead of configuring a PD 
threshold to let UE autonomously activate/deactivate UE side PDC.
Proposal 3: support explicit signalling, i.e. dedicate RRC signalling, to activate/deactivate UE side PDC
Proposal 4: do not support UE assisted propagation delay indication
Proposal 5: Focus on the solution which using timing advance to estimate propagation delay, and enhance TA granularity for stringent error budget for different scenarios
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