
3GPP TSG-RAN WG3 #102
R3-186369
Spokane, WA, USA, 12-16 November 2018
Source:
CATT
Title:
Considerations on synchronization between nodes in 5GS
Agenda Item:
21.3.1
Document for:
Discussion and Decision
1. Introduction
In RAN3#101bis, RAN3 initially discussed TSN, and summarized the following open issues to be further studied [1]:

- How to deliver time information to gNBs operating in a TSN network (e.g GNSS, gPPT, etc.).

- Whether and how to achieve synchronization between gNB and UPF and between gNBs operating in a TSN network.

- What is the achievable synchronization accuracy from RAN network perspective.

 To be continued...
In this contribution, we will further study the open issues identified above and provide relevant observations and proposals.
2. Discussion
Issue 1: How to deliver time information to gNBs operating in a TSN network?
From the TR 23.734[2], we can see there are two possible solutions to synchronize between the nodes in 5G system, as below:
Option 1: Integrated TSN framework (TR 23.734, section 6.10)
 In this option, individual nodes of the 5G system (e.g. UPF, gNB) interact with TSN procedures initiated by TSN end-points and TSN controllers. 
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Figure 6.10.1-1: 5G System interworking with TSN integration (Integrated TSN framework)
As illustrated in the figure above, gNB could get the precise timing from TSN directly, UPF and other core network nodes could also get the precise timing from the same TSN system directly. We could assume the timing info obtained by core network nodes, gNB, and UE are strictly synchronized. In this case, no need to deliver the timing info to UE.
Observation 1: The nodes in 5GS could directly connect to TSN system to get the precise timing.
Option 2: Time synchronization for UE with 5G signalling (TR 23.734, section 6.11, option 2)
Similar to Option 1, the 5G RAN receives the TSN timing information via direct connectivity with the TSN master clock, e.g. by having an embedded TSN client within the gNB. Then 5G RAN utilizes its fine-frame structure (e.g. at PHY symbol level) to convey precise timing to the UE.
[image: image2.png]



Figure 6.11.1-1: Time synchronization for UE with 5G signalling (Option 2)
As illustrated in the figure above, gNB could get the timing from TSN directly, the precise timing info obtained by the gNB should be delivered to the UEs to keep all nodes strictly synchronized. The existing mechanisms e.g. delivery the timing by system information could be further studied if the accuracy could be satisfied. Anyway, how to deliver precise timing to the UEs in the TSN network should be further studied in RAN2. 

Observation 2: How to deliver the precise timing from gNB to UE is the scope of RAN2.

Base on the analysis above, gNB could obtain the timing info from TSN system via direct connection. And this is an easy solution without standard impact, it’s up to the deployment and implementation. 

Proposal 1: gNBs operating in a TSN network could obtain the precise timing from TSN system via direct connection.
Issue 2: Whether and how to achieve synchronization between gNB and UPF and between gNBs operating in a TSN network?

As shown in the figure 1,  the gNB and UPF are all directly connected to the same TSN system, they could obtain the precise timing from TSN system directly. Therefore, we could assume gNB and UPF are strictly synchronized. This could also apply to different gNBs. 
Proposal 2: Synchronization between gNB and UPF and between gNBs could be achieved by connecting all the involved nodes to the same TSN system.

In the CU/DU split case, how to synchronize between CU and DU is also an open issue which should be further studied in RAN3. If both CU and DU have the direct connection to the TSN system, they could be strictly synchronized. Otherwise, some mechanism should be introduced to achieve the synchronization between CU and DU. In CU/DU split architecture, how to deliver the precise timing info to UE should also be further studied.
Proposal 3: For CU/DU split architecture, how to synchronize between CU and DU, and how to deliver the timing info to UE should be further studied.
3. Conclusion 

In this contribution, we discussed the potential solutions to achieve the synchronization between the nodes in 5G system and provide the observations and proposals are provided as below:
Observation 1: The nodes in 5GS could directly connect to TSN system to get the precise timing.

Observation 2: How to deliver the precise timing from gNB to UE is the scope of RAN2.

Proposal 1: gNBs operating in a TSN network could obtain the precise timing from TSN system via direct connection.

Proposal 2: Synchronization between gNB and UPF and between gNBs could be achieved by connecting all the involved nodes to the same TSN system.

Proposal 3: For CU/DU split architecture, how to synchronize between CU and DU, and how to deliver the timing info to UE should be further studied.
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