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Abstract of the contribution: This paper adds a new solution to KI#3 to resolve the scenario in which the time sync area is in the subscription
1. Discussion

In the existing key#2, it focus how to enable time synchronization service in a specific coverage area request by AF

In the existing key#3, one of target is “enforce time synchronization service on a per UE basis based on subscription”
In the last meeting, one scenario is discussed, if the service area restriction is in the subscription, how to enforce time synchronization service.
In the 23.502, there is already service area restriction in the UE subscription data.
	Forbidden area
	Defines areas in which the UE is not permitted to initiate any communication with the network.

	Service Area Restriction
	Indicates Allowed Areas in which the UE is permitted to initiate communication with the network and Non-allowed areas in which the UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services.


So, it is reasonable to enforce time synchronization service in restricted area on a per UE basis based on subscription
Otherwise, only AF request can restrict the time sync area. When the time sync service based on subscription, the time sync area cannot be restricted. It will limit the deployment of time sync service.
Proposal 1: service area restriction may be part of UE subscription.
This solution is built on the top of solution 18 which provides the subscription data to AMF (for 5G access stratum time distribution) and TSCTSF (for PTP time synchronization)
2. Proposal

It is proposed to add the following to the TR 23.700-25 "Study on Timing Resiliency and TSC & URLLC enhancements"
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6.X
Solution #X: Subscription based control of time synchronization service in restrict area
6.X.1
Introduction

This solution is proposed to solve Key Issue #3: Support for controlling 5G time synchronization service based on subscription. Particular, this solution focus on how to enforce time synchronization service in restrict area on a per UE basis based on subscription
6.X.2
Functional Description

For the subscription data context, this solution is built on the top of solution 18 with following additional change:

· The "Access Stratum Time Synchronization Service Authorization" is extended with:
-
(Optionally) Service Area Restriction, Indicates Allowed Areas in which the UE is permitted to receive 5G access stratum time synchronization service 
· The "Time Synchronization Subscription data" is extended with:
-
(Optionally) Service Area Restriction, Indicates Allowed Areas in which the UE is permitted to receive PTP based time synchronization service 
The AMF and TSCTSF obtaining the UE time synchronization service subscription data are same with solution 18.
For the 5G access stratum time synchronization service:
· The AMF subscribe the UE location or Area of Interest services from NG-RAN as specified in the 23.501 [2] clause 5.3.4.4.
· When the UE is in the time synchronization area, the AMF disable the NG-RAN to provides the time information to UE using 5G access stratum signaling
· When the UE move out of the time synchronization area, the AMF enable the NG-RAN to provide the time information to UE using 5G access stratum signaling.
For the PTP based time synchronization service:

· The TSCTSF use the mechanism in the solution 7 to obtain the UE location and activate/deactivate the DS-TT port in the PTP instance accordingly. The difference is the TSCTSF interact with the AMF serving the UE.
6.X.3
Procedures

6.X.3.1
Procedure for 5G access stratum time synchronization subscription with restricted Area
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Figure 6.X.3.1-1: Subscription based control of access stratum time synchronization service

1.
During the registration procedure, the AMF retrieves the UE subscription data including Access Stratum Time Synchronization Service Authorization from UDM. This step is same with step 1 to 4 in the Figure 6.18.3.1-1.
2-3. The AMF track the UE's location to determine the UE's presence in an Area of Interest as described in clause 4.15.4.2 of TS 23.502 [3].
4.
According to the UE location, the AMF enable/disable the NG-RAN to provide the time information to UE using 5G access stratum signaling.
6.X.3.2
Procedure for PTP based time synchronization subscription with restricted Area
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Figure 6.X.3.2-1: Subscription based control of PTP time synchronization service

1.
During the PDU session establishment, the TSCTSF retrieves the UE Time Synchronization Subscription Data from UDM from UDM. This step is same with step 1 to 4 in the Figure 6.18.3.3-1.
2.
TSCTSF subscribes to the AMF to receive notifications about the UE presence in an area of interest (or UE location) using Namf_EventExposure operation and receives the notification. This step is same with step 5-8 and step 15-16 in the Figure 6.7.3.1-1.
3.
According to the UE location, the TSCTSF configure/activate/deactivate the DS-TT port in the PTP instance accordingly.
6.X.4
Impacts on services, entities and interfaces

UDM:

-
The Time Synchronization Subscription Data and Access Stratum Time Synchronization Service Authorization fields defined in the solution#18 are extended with Service Area Restriction.

AMF:

-
Receive Access Stratum Time Synchronization Service Authorization from UDM.

-
According to the Service Area Restriction in the Access Stratum Time Synchronization Service Authorization received from UDM, to enable/disable the NG-RAN to provides the time information to UE using 5G access stratum signaling
TSCTSF:

-
Receive Time Synchronization Subscription data from UDM.

-
According to the Service Area Restriction in the Time Synchronization Subscription Data from UDM, the TSCTSF subscribe the UE location / presence of AOI with AMF. The TSCTSF activate/deactivate the DS-TT port in the PTP instance according to the UE location / presence of AOI..

********************************************End of CHANGE **********************************************

3GPP

SA WG2 TD


RAN
AMF
UDM
DS-TT/UE
2. Location Reporting Control
23. Location Report
1. Get the UE Access and Mobility Subscription data including time sync subscription during registration
4. Enable/Disable the 5G access stratum time synchronization



RAN
AMF
SMF
UPF/NW-TT
DS-TT/UE
TSCTSF
UDM
PCF
1. During PDU session establishment, the TSCSTF retrieve the UE Time Synchronization Subscription Data from UDM
2. TSCTSF subscribes the UE Location or UE presence in Area of Interest using the AMF Event Exposure, and receives the notification
3. The TSCTSF configure/activate/deactivate the PTP instance in the DS-TT(s) and NW-TT as described in  clause K.2.2 of TS 23.501 according to the UE location or presence of AOI



