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1
Introduction
The stage 3 work in Rel-16 has been frozen with CT#88-e. In keeping with this, we provide information on a Rel-17 study item for which Nokia has taken the role of rapporteur: FS_IIoT. Furthermore, we identify TSs under CT WGs’ remit which are expected to be impacted by the work following the study. Based on the analysis, we present our plan in CT.
2
Status Quo

2.1
Key Issue #1: Uplink Time Synchronization
The objective is to introduce support for time synchronization with one or more TSN GM in the TSN network attached to the device side. The synchronization target includes not only TSN end stations behind 5G System (NW-TT) but also TSN end stations behind other UE(s) as shown below.
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Figure 1: Time synchronization with TSN GM in a UE (Figure 6.1.2-1 of TR 23.700-20)
Note that in Rel-16, the TSN GM is located at TSN working domain (i.e., behind the NW-TT; see Figure 2).
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Figure 2: 5GS supporting TSN time synchronization (Figure 5.27.1-1 of TS 23.501)

There is a single solution (Solution #1) on this key issue. In the solution, the ingress TT should be DS-TT and the egress TT can be NW-TT or DS-TT, which would impact TS 24.535. In addition, TS 24.535 should be modified to support the best master clock algorithm (BMCA) procedure between ports in TTs. For DS-TT to DS-TT synchronization, the UPF needs to perform local switching (and multiplication if needed) of Sync frames without NW-TT interaction and the TSN AF needs to trigger QoS setup procedures considering two associated PDU sessions for the UE-to-UE synchronization. This would impact TS 29.514, TS 29.512, and TS 29.244.
2.2
Key Issue #2: UE-UE TSC
The objective is to address UE-UE TSC if the network determines that the two UE(s) (including two DS-TT(s) within the same UE) are served by the same UPF as shown in Figure 3.
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Figure 3: UE-UE TSC (Figure 5.1.1 of TR 23.700-20)
Various solutions are captured in the TR. In general, different from the Rel-16 TSC which allows communication between DS-TT and NW-TT, a DS-TT – DS-TT pair should be identified in the 5GS/TSN AF and bridge delay should be calculated taking into account two UE-DS-TT residence time values and two PDU sessions’ PDB. The UPF needs to perform local switching for the DS-TT – DS-TT pair. Some solutions impose QoS setting based on the knowledge of UE-UE TSC. Notifications up to the AF are possible as well. Solution 4 proposes a deterministic QoS for UE-UE TSC communication (PCF and SMF need to perform session management for two associated PDU Sessions considering the information obtained from the AF). All in all, TS 29.514, TS 29.512, and TS 29.244 are expected to be impacted. Solution #2 indicates that the UE should indicate the port's DS-TT identifier in the Port Management Container and send to AF, which would require changes in TS 24.519.
2.3
Key Issue #3: Exposure of TSC services
The objective is to provide an AF with a means:

· to request TSC services when the AF has knowledge of deterministic application requirements; and
· to request time synchronization when the AF has knowledge of time synchronization requirements.
While most of the solutions require changes on the network capability exposure framework mainly involving AF, NEF, PCF, and SMF, some solutions identify impacts to DS-TT and NW-TT in terms of supporting PTP over UDP/IP and initiation of PTP message delivery upon activation of time synchronization service. Solution 5 needs an additional Nnef service to expose 5G TSC capabilities to the AF and the PCF has to calculate a PCC rule by additional parameters among others. Solution 13 requires enhancements for PCF rules in relation to jitter calculations. As a result, changes in TSs 29.512, 29.514, 29.522,. 24.501, and 24.535 are expected.
2.4
Key Issue #4: supporting the fully distributed configuration model for TSN
The objective is to support the fully distributed TSN model defined in IEEE 802.1Qcc. No solution is included in the TR.
2.5
Key issue #5: Use of Survival Time for Deterministic Applications in 5GS
The objective is to introduce use of survival time for deterministic applications in 5GS.
Solutions in the TR make survival time is delivered from the AF to the NG-RAN via the TSC assistance container and forwarded NG-RAN. This requires updates in TSs 29.512 and 29.514.

3
Conclusion
Nokia would like to submit a WID after the study is concluded.
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