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1. Introduction

In SA2#153e meeting, we try to capture consensus on the KI #2 and s reach consensus on some aspects at the high level. This paper proposes a further version of conclusion for key issue 2. 
2. Discussion 

This part proposes to figure out whether to add and solve the following Editor’s Note. 

Editor's note: How ASTI service activation/deactivation is impacted by TA or Cell level Requested Coverage Area is FFS
In 153e meeting, the requested coverage area is restricted to TA level granularity. In order to track the UE moving in and out of Time Synchronization coverage area at a TA granularity, the Registration Area (RA) shall only include TAs either inside or outside of the Requested Coverage Area the AF requested for Time Synchronization. This ensures the UE performs Registration update with the network when the UE moves in and out of Requested Coverage Area. So that the TSCTSF can determine whether the UE is in/out the requested coverage area and then activate or deactivate time synchronization services. 
The remaining open issue is if the requested coverage area is up to cell level granularityhow to ensure the time synchronization services considering the spatial validity condition provided by the AF. Because the coverage area even with TA granularity cannot be enforced especially for UE(s) with cell re-selection from Nokia’s point
To solve the issue, let’s go back to the case of TA level granularity. In this case, TSCTSF is responsible to forward the AF requested coverage area to AMF and activate all the RAN time distribution in the requestedTA lists. In this case, the ASTI time synchronization service can be ensured when UE is RRC-connected, RRC-inactive or idle althoughthis could make some waste on radio resources. Then when it comes to the cell level granularity, the solution is the same with the issue above. If the AF requested area is to enable cell level granularity, TSCTSF activates the time distribution in the area. The RA is defined to include TAs associated with the requested cell.Therefore the existing conclusion part can be reused. 
From a energy-saving perspective, an efficient method is proposed only for UEs in RRC-Connected. The TSCTSF can forward the AF Requested Coverage Area to the NG-RAN, and the NG-RAN can use this information to provision the RTI for the UE. For instance, when the NG-RAN in the requested coverage area tracks the UE location, it can determine whether to enforce the reference time information provision for the targeted UE. 
Based on the discussion above, the existing conclusion part can be reused to enable the cell level granularity. The AF Requested Coverage Area can be forwarded to the  NG-RAN to optimize reference time information provision for the  RRC-connected UE. 
Proposal: This paper proposes to forward the AF Requested Coverage Area to the NG-RAN to optimize reference time information provision for the RRC-connected UE. 
>>>>BEGINNING OF CHANGES<<<<
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Conclusions

8.X
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 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 identities. 
-
The AF provides the Requested Coverage Area for time synchronization services, UE list and time synchronization services (ASTI or (g)PTP based) to TSCTSF, optional via NEF.
NOTE: The Requested Coverage Area is restricted to TA level granularity.

-
In order to track the UE moving in and out of Time Synchronization coverage area at a TA granularity, the Registration Area (RA) shall only include TAs either inside or outside of the Requested Coverage Area the AF requested for Time Synchronization. This ensures the UE performs Registration update with the network when the UE moves in and out of Requested Coverage Area.
· The TSCTSF forwards the AF Requested Coverage Area to the NG-RAN when the access time distribution is configured for the UE. The NG-RAN uses this information to optimize RTI provisioning for the RRC-connected UE. 
· 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) that comprise the spatial validity condition using the NRF.
-
The TSCTSF subscribes to UE’s location or UE's presence in Area of Interest at the discovered AMF(s).
-
The TSCTSF may optionally provide the the Location Reporting Type indication to the AMF when the TSCTSF subscribes to UE’s location or presence in AoI. Otherwise, the AMF determines the Location Reporting Type indication.

-
The determination of the Location Reporting Type indication and Location Report Level can be based on AoI requested, other location reporting processes the UE may have active with the AMF, and the UE’s current RRC state (if known). Alternatively, the UE’s presence in the AoI event type may be used unless specified otherwise.
-
The Location Report Level shall be set in accordance with the Requested Coverage Area. 

-
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 the TSCTSF has determined (e.g. notified) that the UE has moved outside the AF Requested Coverage Area for which the AF has requested ASTI based time distribution, then TSCTSF temporarily deactivate ASTI time synchronization service by disabling the indication of 5G access stratum time distribution for the targeted UE(s).
-
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.
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