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[bookmark: _Toc493487903][bookmark: _Toc20150068]FIRST CHANGE

[bookmark: _Toc20150060][bookmark: _Toc27846859]5.27.1.1	General
For supporting TSN time synchronization, the 5GS is integrated with the external network as a TSN bridge as described in clauses 4.4.8 and 5.28.1. It shall be modelled as an IEEE 802.1AS [104] compliant entity according to TS 22.104 [105]. For TSN Synchronization, the entire E2E 5G system can be considered as an IEEE 802.1AS [104] "time-aware system". Only the TSN Translators (TTs) at the edges of the 5G system need to support the IEEE 802.1AS [104] operations. UE, gNB, UPF, NW-TT, and DS- TTs and TSN AF 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 (i.e. DS-TT, NW-TT and TSN AF) fulfil all functions related to IEEE 802.1AS [104], e.g. (g)PTP support, timestamping, Best Master Clock Algorithm (BMCA), rateRatio. Figure 5.27.1-1 illustrates the 5G and TSN clock distribution model via 5GS.


Figure 5.27.1-1: 5G system is modelled as IEEE 802.1AS compliant time aware system for supporting TSN time synchronization
Figure 5.27.1-1 depicts the two synchronizations systems considered: the 5GS synchronization and the TSN domain synchronization, as well as the Master (M) and Slave (S) ports considered when the TSN GM is located at TSN working domain.
-	5GS synchronization: Used for NG RAN synchronization. 5G RAN synchronization is specified in TS 38.331 [28].
-	TSN domain synchronization: Provides synchronization service to TSN network. This process follows IEEE 802.1AS [104].
The two synchronization processes can be considered independent from each other and the gNB only needs to be synchronized to the 5G GM clock.
To enable TSN synchronization, the 5GS calculates and adds the measured residence time between the TTs into the Correction Field (CF) of the synchronization packets of the TSN domain.


Next CHANGE

5.27.X	Time conversion between TSN clock and 5GS clock
The 5GS shall convert the TSN clock to 5GS clock in the control plane signalling, or vice versa.
TSN AF is synchronized with the 5G GM (i.e. the 5G internal system clock) and TSN GM.
During the PDU session establishment for the TSN communication, the TSN AF shall covert the per port pair delay in 5GS clock to TSN clock and register to CNC/TSN network.
After the TSN AF receives the configuration from CNC for TSN traffic, the TSN AF shall convert the ingress port arrive time and Periodicity from TSN clock to 5GS clock which is further used for TSCAI calculation.


END OF CHANGES
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