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1	Introduction
[bookmark: _Ref178064866]The new WID of Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, approved in RAN#86 and revised in RAN#88e[1], indicated that the objective following is to be discussed in Release 17:
	...
4.	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]


During the RAN2#112 e-meeting, the baseline scenarios was examined, based on the email discussion [Post111-e][924][R17 URLLC/IIoT] Propagation delay for TSN (Nokia)[2], and the conclusion comes that RAN2 discussion should focus on Scenario 2 and 3, and evaluating the synchronization budget by dividing the 5GS E2E path into three parts: Network, Device and Uu interface. And we processed the PDC issue of the mobility scenario with the assumption that there is no UE clock drift and the source and the target gNB are tightly synchronized to the same master clock within the budget. The conclusion were achieved that the gPTP message interruption during mobility is not considered in the Rel-17 IIoT WI [3].
In this paper, we would like to provide our consideration on the accuracy timing synchronization delivery for the UE in RRC_INACTIVE state and RRC_IDLE state.
2	Discussion
For UEs in RRC_IDLE state or RRC_INACTIVE state, the timing synchronization delivery via broadcasting SIBs or paging message may not meet the time synchronization accuracy requirements of the TSN services. So is the propagation delay estimation and the propagation delay compensation procedure, it is not suitable for the gNB to perform propagation delay estimation or propagation delay compensation. And the TA-based and RTT-based methods will not work well for this case either, especially for the scenario there is no valid TA. It is import to take the expendability into account while designing accuracy reference timing delivery, propagation delay estimation and propagation delay compensation mechanisms so that it can be applied to RRC_IDLE state and RRC_INAVTIVE state, and mechanisms should be introduced.
Proposal 1	Mechanisms should be introduced for the UEs in RRC_IDLE state and RRC_INACTIVE.
In this contribution, we introduced a method based on the RACH procedure for the UEs in RRC_IDLE state or RRC_INACTIVE state to obtain accuracy reference timing and performing PDE and PDC. In RRC_IDLE state, the UE may initiate RRC_CONNECTION (re)establishment procedure. The accuracy reference timing request may be sent to the gNB as the payload of Msg3. Then the gNB can send the accuracy reference timing message in the RRCRelease message to the UE. So is the propagation delay, the gNB or UE can estimate the propagation delay between the UE and the gNB, and the PDC procedure may be performed too, by the UE or gNB, as is shown in the figure 1. With such method, the UE and gNB can perform accuracy reference timing delivery, PDE and PDC with the UE stay in RRC_IDLE state. 
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Figure 1 4-step RA-based Accuracy Timing Synchronization
The similar design can be feasible based on the 2-step RACH procedure with which the accuracy reference timing request can be sent to the gNB and then the gNB can send the accuracy reference timing message to the UE in via the RRCRelease message. The PDE and the PDC can be performed during such procedure too. For the UEs in RRC_INACTIVE state, the RRCResume procedure can be performed and the same design can be applied to the RRCResume procedure, for both 4-step RACH and 2-step RACH procedure. 
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Figure 2 2-step RA-based Accuracy Timing Synchronization
Proposal 2	4-step RACH and 2-step RACH based mechanisms can be designed for the accuracy reference timing delivery, PDE and PDC procedure.
For the RACH failures because of contention, the CFRA can be utilized for the accuracy timing synchronization with which the preambles can be configured to the UE before the UE enters RRC_IDLE state and RRC_INACTIVE state. In another way, separate RACH resources can be configured for the UEs in RRC_IDLE state and RRC_INACTIVE state to perform time synchronization, so that the contention failures can be minimized or avoided.
Proposal 3	CFRA procedure and separate RACH resource can be utilized to avoid contention failures for the RACH based accuracy timing synchronization mechanisms.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Mechanisms should be introduced for the UEs in RRC_IDLE state and RRC_INACTIVE.
Proposal 2	4-step RACH and 2-step RACH based mechanisms can be designed for the accuracy reference timing delivery, PDE and PDC procedure.
Proposal 3	CFRA procedure and separate RACH resource can be utilized to avoid contention failures for the RACH based accuracy timing synchronization mechanisms.
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