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Abstract of the contribution: this pCR proposes for new key issue to study clock synchronization.
1. Introduction
This pCR proposes a new key issue to study clock synchronization.
2. Discussion

SA1 TR 22.821 describes a use case for factory automation in clause 5.17 and corresponding performance requirement in clause 5.21 “High Performance Manufacturing”.
Factory automation applications have stringent requirements on latency, jitter and error rate. Among these requirements, clock synchronization is the pre-condition to achieve deterministic packet delivery for these applications.

Also, according to TR 22.804, clause 5.6.5, Smart Grid: synchronicity between the entities:

1. Some fault occurs in some location, which will cause the change of the frequency/voltage/power in the distribution electricity. These changes can be sensed or detected by some PMUs along the electricity line. 

2. All PMUs will record the clock of the change and send the information (the change of the frequency/voltage/power and the corresponding clock) to the server.

3. The server analyses the information from different PMUs and determines the fault location. 

The server will combine the information from different PMUs to do the analysis. The PMUs should be synchronized with each other in the order of 1μs or below so that the timestamp for the information is accurate and reliable.

Based on the above, we can see clock synchronization is not only for deterministic packet delivery but also for other purposes.

Therefore, thus it is necessary to have a separate key issue for clock synchronization. 
Currently, IEEE 802.1AS, defines clock synchronization mechanism for Time-Sensitive Networking (TSN). This should be considered when a 3GPP UE interacts with TSN.
3. Proposal

 It proposes to document the following texts into TR 23.734.
***** BEGIN 1st CHANGE *****
5
Key Issues

5.X
Key Issue X: Enablers to support Time Sensitive Networking (TSN)
5.X.2
Time synchronization aspect
5.X.2.1
Description

SA WG1 TR 22.821 describes a use case for factory automation in clause 5.17 and corresponding performance requirement in clause 5.21.

Factory Automation applications have stringent requirements on latency, jitter and error rate. Among these requirements, time synchronization is the pre-condition to achieve deterministic packet delivery.

Besides that, time synchronization is also used for other use cases such as defined in TR 22.804, clause 5.6.5, Smart Grid: synchronicity between the entities.
This key issue is to study:

· How the 5G system achieves time synchronization for the devices connected to the 3GPP network, to meet the requirement defined by SA WG1;

· How the 5G system achieves time synchronization between the devices connected to the 3GPP network and external time-sensitive network to meet the requirement defined by SA WG1;
***** End of CHANGE *****
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