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1 Introduction
The selection of the TSN Time synchronization solutions had been discussed in SA2 for several meetings. And in SA2#133 meeting, the TSN Time synchronization solution was finally decided from the six candidates and the approved solution is captured in section 5.27 [1]. Hence, in this contribution, we carry out an analysis on RAN2 impact of the approved solution.
2 Discussion
As specified in section 5.27 [1], the approved TSN Time synchronization is to allow the 5G System to be integrated transparently as a bridge in an IEEE TSN network. For TSN Synchronization, the entire 5G system can be considered as a "time-aware system". Only the TSN Translators (TTs) at the edges of the 5G system need to support the IEEE 802.1AS [2] operations. UE, gNB, UPF, NW-TT and DS- TTs are synchronized with the 5G GM (i.e. the 5G internal system clock) which shall serve to keep these network elements synchronized. The TTs located at the edge of 5G system fulfil all functions related to IEEE 802.1AS [2], e.g. (g)PTP support, timestamping, Best Master Clock Algorithm (BMCA), rateRatio. Figure 1[1] illustrates the 5G and TSN clock distribution model via 5GS.
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Figure 1: 5G system is modelled one time aware system 

According to the principle of how time synchronization is realized in “Time-Aware system”, 5G system, as one network element within the TSN system, need received the time information carried in SYNC message from the TSN GM, and adds a correction related with the delay of the message when it is transmitted through 5G system. And the overall residence time can be calculated at the edges of the 5GS, either the UE/Translator or UPF/Translator.

Therefore, the key point is that UE, gNB, UPF, NW-TT and DS- TTs are synchronized with the 5G GM which shall serve to keep these network elements synchronized. This means that the time information carried in SYNC message from the TSN GM is transparent to the gNB. From this perspective, there is no signalling enhancement on Uu interface to transmit the time information related to TSN time. The only enhancement is to increase the time synchronization accuracy in Uu interface.
Observation 1: There is no signalling enhancement on Uu interface to transmit the time information related to TSN time. The only enhancement is to increase the time synchronization accuracy in Uu interface.
Support of Multiple clock domains

In this approved solution, to support of multiple TSN clock domains, taking DL for example, the UPF/translator generates ingress timestamping per time domain for the gPTP message and forwards the gPTP message to the UE via PDU session. And only one PDU session per UE for a given UPF is used for delivering gPTP message, which may include one clock domain or multiple clock domains.
Obviously, there is only impact on PDU session in NAS area, without relevance to signalling on Uu interface, regardless of the number of external TSN working domains.
Observation 2: there is only impact on PDU session in NAS area, without relevance to signalling on Uu interface, regardless of the number of external TSN working domains.
3 Conclusions

In this paper, the following observation and proposal are given:
Observation 1: There is no signalling enhancement on Uu interface to transmit the time information related to TSN time. The only enhancement is to increase the time synchronization accuracy in Uu interface.
Observation 2: there is only impact on PDU session in NAS area, without relevance to signalling on Uu interface, regardless of the number of external TSN working domains. 
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