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1.
Introduction

An LS on Time Sensitive Networking (TSN) integration with 5G system (5GS) was received from SA2#128bis meeting [1]. Based on that, Last RAN2#103 meeting identified the stringent requirement for four cases, and have the following question to RAN3 in [R2-1816043]. 
	To RAN3 group.

ACTION: 
RAN2 respectfully asks RAN3 to take the above information into account and provide feedback on the achievable time synchronization accuracy from RAN network perspective, considering the synchronicity requirements of TSN networks as mentioned in TR 22.804. RAN3 is also requested to inform RAN2 in case the assumption about latency on network being negligible in TSN use cases is not valid


This paper intend to discuss the two issues and provide LS response to RAN2.
2. Discussion
As described in [R2-1816043], RAN2 has rasied the following two issues. 
· The achievable time synchronization accuracy from RAN network perspective. 

Since the synchronicity requirement is not very clear and waiting for SA2 further clarifity, e.g.whether it is for both intra- and inter-gNB cases or for UE to UE synchronization, we just analze the synchronization between gNB and the TSN master clock and within the CU/DU itself.  
Generally SA2 has listed several synchronizaiton solutions between gNB and the TSN master clock indicated by SA2 TR23.734. As analysed in [xx], 
· Option 1: Transport of 802.1AS messages over the 5G system;
· Option 2: 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; 

· Option 3: The 5G RAN receives the TSN timing information from the TSN master clock, e.g., via underlying transport network by using an embedded PTP slave entity within the gNB; 
· Option 4:  UPF is synchronized with TSN GM. UE and UPF exchange the timestamp in the application layer and PDCP layer duiring the exchaing the exchanging gPTP packet.
For these options, gNB can be synchronized to the TSN master clock through 5GS or via direct connectivity. For the CU/DU split scenario, the synchronization requirement between CU and DU should be considered as well, e.g., DU receiving the TSN timing information from the SN master clock. 

In generally, RAN3 can consider that the achievable time synchronization accuracy between gNB and TSN master clock can be much less than 1us. The accuracy may depend on the final selected synchronization solution. 
2. Assumption about latency on network.

The E2E latency in [2] refers to the time for an IP packet to travel between the UPF and UE, and it is equivalent to the NR user plane latency plus the time between a packet being available at the IP layer of the UPF and this packet being available at the IP layer in BS, i.e. core network latency. RAN2 assumes that the delay introduced by network interfaces is negligible (e.g. UPF in TSN use cases will often be collocated or very close to the gNB) and thus the delay budget is fully available for the transmission over Uu interface. 
From RAN3 point of view, when the UPF is collocated in gNB, the delay can be negligible though final confirmation is needed from SA2. In 5G, the cloud RAN architecture is being formalized with the central unit (CU) and distributed unit (DU) functional split. Real-time functions of BS are deployed at the DU while non-real-time control functions are hosted at the CU. Though CU-DU architecture introduces additional delay at the RAN side, it is not necessarily adding notable delays to the overall latency between the UPF and the UE. Also we understand that in order to support TSN network, the CU/DU split deployment is up to the operation’s consideration. In such case, an assumption can be made that the CU-DU architecture has no significant impact on the E2E latency. 
Based on the above analysis, the following proposal is made. 

Proposal: To send an LS reply to RAN2:
1.
The achievable time synchronization accuracy between gNB and the master can be much less than 1us. The detailed accuracy may depend on the final synchronization solution adopted in RAN. . 

2. The delay introduced by network interfaces can be negligible under the condition that CU/DU is not considered or delay in between is negligible. The negligible NG delay needs to be confirmed by SA2 when the UPF is collocated or close with the gNB. 
3. Conclusion
In this paper, the requirements specified in TR22.804 for TSN operation are discussed and the following proposal is given:
Proposal: To send an LS reply to RAN2:
1.
The achievable time synchronization accuracy between gNB and the master can be much less than 1us. The detailed accuracy may depend on the final synchronization solution adopted in RAN. . 

2. The delay introduced by network interfaces can be negligible under the condition that CU/DU is not considered or delay in between is negligible. The negligible NG delay needs to be confirmed by SA2 when the UPF is collocated or close with the gNB. 
A draft LS reply to RAN2 based on the analysis in this paper is given in [5].
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