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Abstract of the contribution: This contribution adds a new solution to key issue 3.2 on Time synchronization.
1. Discussion
In the last meeting, it is agreed to adding new key issue on Time synchronization to support TSN:

5.3.2
Key issue #3.2: Time synchronization aspect

5.3.2.1
Description

TR 22.821 [7] 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 [6], 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.

So, it is required to achieve time synchronization among the UEs connected to same type-a or type-b network.
The paper proposes two step method:

First step: the time synchronization is achieve among the 5GS network entity/function, e.g. NG-RAN.

Second step: the time synchronization is achieve between NG-RAN and UE.

In the 3G, the NodeB can achieve the time synchronization via implementation, e.g.
· GPS
· IEEE 1588 v2 (IEEE Std 1588TM-2008, IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems.)

Notes: IEEE 1588 v3 (IEEE 1588-20xx) is still in progress.
This paper also proposes such method for time synchronization among the 5GS network entity/function, e.g. NG-RAN
Observation 1: It proposes the time synchronization is achieved among the 5GS network entity/function, e.g. NG-RAN via implementation.

For the second step, the RP-181479 (SID on NR Industrial IoT) is approved in the RAN#80 plenary. The objective of this SID include:
Time Sensitive Networking (RAN2/RAN3) with the following study areas:

· Accurate reference timing: Delivery & related process (Proposals include: SIB delivery or RRC delivery to UEs, Multiple Transmission points, …)

· Scheduling enhancements / traffic patterns / QoS for wireless Ethernet, Enhancements to support of cyclic traffic

· Ethernet header compression (with defining new ROHC Profile). Note. RAN2 work and detailed objectives for header compression to be refined in RAN#81

The expected Release 16 development in TSG SA side to be taken into account, especially related to the studies in TSG SA WG2.
Observation 2: The time synchronization between UE and NG-RAN is the scope of RAN study 
2. Proposal

It is proposed to adopt the following in TR 23.734.
* * * First Change* * * *
6.X
Solution #X: Time synchronization among the UE in type-a or type-b networks
6.1.1
Description

The solution addresses key issue #3.2 ("Time synchronization aspect ") bulletin 1. The solution is based on the following two step:
-
Step 1: Time synchronization is achieved among the type-a or type-b network entity/function, (e.g. NG-RAN) via implementation, e.g. GPS or IEEE 1588 IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems. 
-
Step 2: The time synchronization between UE and NG-RAN is achieved in the RRC or SIB delivery.
Editor's note: The time synchronization between UE and NG-RAN depend on the output of RAN2/3 study.

6.1.2
Procedures

Editor's note: This clause describes services and related procedures for the solution.
6.1.3
Impacts on Existing Nodes and Functionality
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.

6.1.4
Solution Evaluation

Editor's note: This clause provides an evaluation of this solution.
* * * End of Changes* * * *
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