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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 last RAN2 meeting (RAN2#112-e), following agreement are reached for propagation delay compensation
	=>
It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17


In RAN2#113-e meeting, following agreement are reached for mobility enhancement

Assumptions:

-
There is no UE clock drift issue to be addressed

-
The source and target gNB are tightly synchronized to the same master clock within the budget and there is no need to optimize anything for HO.  

Agreements

-
gPTP message interruption during mobility is not considered in the Rel-17 IIoT WI (i.e. no further specification impact are considered)

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

Then for RAN2, the left issue is how to activate/deactivate UE side propagation delay compensation. In this paper, solutions of activate/deactivate UE side PDC is discussed
2. Discussion
UE side PDC activate/deactivate was discussed in [2] and no consensus was reached in previous meeting. It still left for further study how to activate/deactivate the UE side propagation delay compensation. In Rel-16, it was agreed propagation delay compensation may be done by UE implementation, but not specify anything about UE side PDC. In Rel-17, a clear specification is needed to avoid double PDC by UE and gNB. Several solutions were discussed in [2] which could be summarized as following
1. gNB indicate to UE that gNB has done PDC, or indicate UE that UE needs to do PDC, to activate/deactivate UE side PDC

2. gNB configure a PD threshold and UE autonomously activate/deactivate UE side PDC according to configured threshold

For solution 2, gNB will 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/deactivationis sufficient. Besides, if supporting an UE autonomous PDC enabling/disabling, ping-pong effect needs to be avoided and additional schemes are needed. Finally, together with UE autonomous enable/disable PDC, gNB side needs also to disable/enable gNB side PDC dynamically. There might be also double PDC if UE PD status and gNB estimated UE PD are not synchronized timely and accurately. In this sense, we think solution 1 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 1: 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.
If proposal 1 is agreed, then next question is what kind of indication can be supported. gNB indication can be implicitly e.g. together with PDC specific RS or TA, or explicitly by UE dedicated RRC/MAC 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/MAC 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. RRC signalling or MAC signalling, implicitly way is not needed anymore.
Proposal 2: support explicit signalling, i.e. dedicated RRC/MAC signalling, to activate/deactivate UE side PDC

Another issue is whether to support UE assistance information for UE side 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 more dense 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 3: do not support UE assisted propagation delay indication

3. Conclusion

In this contribution, we discuss the activate/deactivate UE side PDC, and have following proposals
Proposal 1: 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 2: support explicit signalling, i.e. dedicated RRC/MAC signalling, to activate/deactivate UE side PDC

Proposal 3: do not support UE assisted propagation delay indication
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