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1. Introduction

In SA2#152e meeting, KI #2 has reached consensus at the high level. This paper proposes an updated version of conclusion for key issue 2. 
2. Discussion
2.1 Overview

A quick review of key issue 2 is given: KI #2 studies enhancements for 5GS time synchronization considering the coverage area where the service is configured, and the objective of it is to enable AFs to request time synchronization service in a specific coverage area and enforce the coverage area.
The following parts discuss the remaining controversial issues and try to propose a forward way. 
2.2 Whether to introduce the allowed AF 

The third bullet in clause 8.2 TS 23.700-25 introduces that before the TSCTSF activates/deactivates time synchronization services (ASTI or (g)PTP based) considering the spatial validity condition provided by the AF, it needs to query with UDM to check whether the requested time synchronization is allowed to be requested by AF for the UE. 

It seems that the allowed AF is not defined in either of the existing solutions (sol#6 and sol#7) of KI#2 in TS 23.700-25. The additional definition may be introduced in other KIs, but no consensus about it has been reached in the conclusion paper. Furthermore, to retrieve the scope of KI#2, the objection of it is to enhance the 5GS time synchronization considering the configured coverage area. The allowed AF is not expected in the KI#2 scope. 

Therefore, the paper proposes to delete the third bullet and not to introduce the allowed AF in the KI2 conclusion.
Proposal 1: The allowed AF is not in the scope of key issue 2.
2.3 Whether to solve the Coverage Area on the cell level granularity

This part focuses on proposing a clarification of the Editor’s Note ‘Whether and how to solve the Coverage Area on the cell level granularity’. 

In the last meeting, the controversial point of the Editor’s Note is that if the UE is in idle, the network will have no idea of the UE’s location and fail to determine whether the UE is in the coverage area. Because if the UE is connected, the network can be informed of whether the UE is in the requested coverage area. In that case, the Editor’s Note is added.

However, after having a discussion with RAN colleagues, it is found that RAN2 only considers the timing synchronization service of the UE in the connected statue. If the UE is inactive or idle and the UE receives the reference time information by SIB 9, the RAN is not expected to do the enhancement to ensure the timing synchronization service. Thus, the paper proposes to delete the Editor’s Note or send a LS to RAN2 to discuss whether the idle UE case needs to be specified. 

Proposal 2: The paper proposes to delete the Editor’s Note or send a LS to RAN2 to discuss whether the idle UE case needs to be specified. 
3. Conclusion

The discussion paper lists some open issues about KI#2, and we need to clarify or solve them in the FS_5TRS_URLLC in order to get a better understanding of the study. Here the following conclusion are made:

· Conclusion 1: The allowed AF is not in the scope of key issue 2.
· Conclusion 2: The paper proposes to delete the Editor’s Note or send a LS to RAN2 to discuss whether the idle UE case needs to be specified.
>>>>BEGINNING OF CHANGES<<<<
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Conclusions

8.2
Conclusion for KI #2: Time synchronization service enhancements
The following bullet points summarize the principles for the way forward:

-
To request a Requested Coverage Area for time synchronization services, AFs within the operator's domain formulates a spatial validity condition using a list of Tracking Area or Cell identities, but AFs outside the operator's domain use a geographical area (e.g. a civic address or shapes) instead, while NEF transforms this information into a list of Tracking Area or Cell identities.
-
The AF provides the Requested Coverage Area for time synchronization services, UE list and time synchronization services type (ASTI or (g)PTP based) to TSCTSF, optional via NEF.
-


-
The TSCTSF is responsible of activate/deactivate time synchronization services (ASTI or (g)PTP based) considering the spatial validity condition provided by the AF.

-
The TSCTSF discovers the AMF(s) serving the list of TA(s)/Cell(s) that comprise the spatial validity condition using the NRF.

-
The TSCTSF subscribes to UE's presence in Area of Interest at the discovered AMF(s).

-
The TSCTSF determines (based on notifications from the discovered AMF(s)) whether the targeted UE(s) are inside or outside the AF Requested Coverage Area.

-
The TSCTSF activates time synchronization services for UE(s) that are inside the Requested Coverage Area. If the AF has requested (g)PTP based time distribution, then TSCTSF creates the PTP port in DS-TT and adds it to the PTP instance as described in clause 4.15.9.3.2 in TS 23.502 [3].
-
TSCTSF notifies the AF with the indication of 5G access stratum time distribution (enabled, disabled) for the targeted UE(s) for which the AF has requested ASTI-based time distribution that are inside or move inside or outside of the Requested Coverage Area.
-
If the TSCTSF has determined (e.g. notified) that the UE has moved outside the AF Requested Coverage Area for which the AF has requested (g)PTP based time distribution, then TSCTSF temporarily removes the UE/DS-TT from the PTP instance:

-
If the DS-TT is configured to send Sync, Follow_Up and Announce messages for the related PTP instance, then TSCTSF deactivates the Grandmaster functionality in the DS-TT using PMIC (see also clause K.2.2.4 of TS 23.501 [2]) and removes the DS-TT from the PTP instance (see also clause K.2.2.1 of TS 23.501 [2]).

-
If NW-TT is configured to send Sync, Follow_Up and Announce messages on behalf of the DS-TT, then TSCTSF deactivates the Grandmaster functionality on behalf of the DS-TT in NW-TT using UMIC (see also clause K.2.2.4 of TS 23.501 [2]) and removes the DS-TT from the PTP instance (see also clause K.2.2.1 of TS 23.501 [2]).
-
The TSCTSF informs the AF for the impacted UE by indicating the PTP port state as Inactive for the related DS-TT PTP port.
-
If TSCTSF has determined (e.g. notified) that the UE has moved inside the AF Requested Coverage Area for which the AF has requested (g)PTP based time distribution, then TSCTSF adds the DS-TT PTP port to the PTP instance and also (re-)activates the Grandmaster functionality. The TSCTSF informs the AF for the impacted UE by indicating the PTP port state as Active for the related DS-TT PTP port.
-
If TSCTSF has determined (e.g. notified) that the UE has moved inside the AF Requested Coverage Area for which the AF has requested ASTI based time distribution, then TSCTSF enables the indication of 5G access stratum time distribution for the targeted UE(s) based on the AF-requested requirement of time synchronization service.
>>>>END OF CHANGES<<<<
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