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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes a solution for the key issue #2 “Time synchronization service enhancements” to the TR 23.700-25.
Discussion
The FS_5TRS_URLLC SID has a KI#2 for time synchronization service enhancements agreed in S2-2201762 with the following objectives:
-	How to enable AFs to request time synchronization service in a specific coverage area and whether and how to enforce the coverage area.

 

To address them, the following solution is proposed for TR 23.700-25.
Proposal
It is proposed to add the following solution to TR 23.700-25.

*** Start of changes (all new text) ***
[bookmark: _Toc26386429][bookmark: _Toc26431235][bookmark: _Toc30694633][bookmark: _Toc43906656][bookmark: _Toc43906772][bookmark: _Toc44311898][bookmark: _Toc50536540][bookmark: _Toc54930314][bookmark: _Toc54968119][bookmark: _Toc57236441][bookmark: _Toc57236604][bookmark: _Toc57530245][bookmark: _Toc57532446][bookmark: _Toc93073663]6.x	Solution #x: RequestedGeographical Coverage area filters for time synchronization service	Comment by Ericsson-April06: aligned with the merged content
[bookmark: _Toc510607500][bookmark: _Toc518306734][bookmark: _Toc26386430][bookmark: _Toc26431236][bookmark: _Toc30694634][bookmark: _Toc43906657][bookmark: _Toc43906773][bookmark: _Toc44311899][bookmark: _Toc50536541][bookmark: _Toc54930315][bookmark: _Toc54968120][bookmark: _Toc57236442][bookmark: _Toc57236605][bookmark: _Toc57530246][bookmark: _Toc57532447][bookmark: _Toc93073664]6.x.1	Introduction
This solution is proposed to solve Key Issue #2: Time synchronization service enhancements. In this Key Issue, the coverage area is taken into account for the configuration of the time synchronization service. Therefore, this solution addresses the time synchronization service scenarios already supported in 5G Release-17 based on access stratum or (g)PTP time distribution methods.
This solution proposes to use Tracking Areas (TAs) identified by a list of Tracking Area Identities (TAI) or Cell list to describe a specific geographical area (a so-called Requested Coverage Area) where an AF requests to enable a time synchronization (TS) service. Furthermore, in order to enforce that the requested TS service is enabled for UEs (a specific UE or a group of UEs) only in that Requested Coverage Area, the proposed solution exploits the 5GS functionality (provided by the AMF) of tracking and reporting “UE mobility on Area of Interest” events (clause 5.3.4.4 of TS 23.501). An Area of Interest for each AMF is represented by the TA(s) or Cell list, wherein the Area of Interest is identical to the Requested Coverage Area or the Area of Interest is a TA or cell subset of the Requested Coverage Area. 	Comment by Nokia_r01: Taking some introductory part from S2-2202199

6.x.2	Functional Description
The existing time synchronization exposure procedures (clause 4.15.9 of TS 23.502 [3]) are enhanced.
The following principles are proposed to enable the use of coverage area for time synchronization service operation:
-	An AF may optionally include spatial validity information geographical area filter(s) (i.e., Requested Coverage Area within the timing synchronization service request.
-	The AF may provide as geographical area filter(s) spatial validity information (e.g., a civic address or shapes), or area(s) of interest (AoI), or a TAI/Cell list (if it is an AF within the operator’s domain, it will have TA(s) or Cell(s) configured). 
- 	If the AF provides spatial validity, the NEF/TSCTSF maps the spatial validity to validity area(s) (based on pre-configuration). Later, the TSCTSF or PCF determines the area(s) of interest based on validity area(s). The TSCTSF or AMF subscriptions use area of interest that may be the same as spatial validity condition or may be a subset of the spatial validity condition (e.g., a list of TAs, or Cell list) based on the latest known UE location.
-	If the AF provides a AoI, the NEF/TSCTSF/trusted AF maps the information to a list of TAs or Cell list.
Editor’s Note: Whether TSCTSF also needs to provide mapping is FFS.
-	TSCTSF uses Location or UE presence in Area of Interest services at the AMF Event Exposure service  (Namf_EventExposure operations) to identify the UE(s) to which the AF request with geographical area filter(s)a Requested Coverage Area applies. The TSCTSF subscribes to this information at the AMF(s) and stores it.
-	Requested Coverage AreaGeographical area filter(s) will be used at the TSCTSF for triggering time synchronization service activation/modification/deactivation with the following differences: (1) the TSCTSF discovers the AMF(s) serving in the Tracking Areas (TAs) comprising the Requested Coverage Area; (2) the TSCTSF subscribes (using the Namf_EventExposure_Subscribe service operation specified in clause 5.2.2.3.2 of TS 23.502 [3]) to the UE mobility on Area of Interest event notification service from the AMF(s) to be notified the UE(s) presence in an Area of Interest for each AMF (e.g. UE location is IN or OUT an Area of Interest); (3) the TSCTSF determines (based on the notification from the AMF(s)) whether or not the targeted UE(s) are inside the Requested Coverage Area; and (4) the TSCTSF proceeds with the time synchronization service activation/deactivation only after the TSCTSF has determined which of the targeted UE(s) are in or out of the Requested Coverage Area. The subscription to reports of UE presence in the Area of Interest procedure is described in clause 5.3.4.4 of TS 23.501 [2].	Comment by Nokia_r01: From S2-2202571
-	For a UE that is inside of the allowed geographical area(s), the activation of time synchronization service follows the operation described in TS 23.501 [2] and procedures of TS 23.502 [3].	Comment by Nokia_r01: Not needed after adding the previous paragraph from S2-2202199
-	When a UE that previously was inside the allowed geographical area(s) leaves the allowed area, the TSCTSF will initiate UE time synchronization service deactivation. For access stratum distribution activation/deactivation, the TSCTSF will enable/disable ReferenceTimeInformation delivery to the UE at the serving NG-RAN node. For (g)PTP distribution activation/deactivation, the TSCTSF will modify the PTP instance configuration by means of sending a PMIC to the impacted UE/DS-TT and UMIC to the UPF/NW-TT, as described in clause K.2.2 of TS 23.501 [2].	Comment by Nokia_r01: Modified a bit this bullet point to complement the previous description but it can be removed (not essential).
Editor's note: Whether to enable/disable 5G access stratum time distribution for UE(s) based on RAN report of AoI is FFS.
6.x.3	Procedures
[bookmark: _Toc54930330][bookmark: _Toc54968135][bookmark: _Toc57236457][bookmark: _Toc57236620][bookmark: _Toc57530261][bookmark: _Toc68087401]6.x.3.1	Procedure for AF requested (g)PTP timing synchronization with Requested Coverage Areageographical area filters	Comment by Nokia_r01: Updated procedure with contributions from S2-2202571 and S2-2202199
An overall procedure for AF providing coverage area filter(s) for (g)PTP based time synchronization service is illustrated in Figure 6.x.3.1-1.




Figure 6.x.3.1-1: (g)PTP time distribution configuration with Requested Coverage Areageographical area filters
1.	The AF creates a time synchronization service configuration for a PTP instance by invoking Nnef_TimeSynchronization_ConfigCreate service operation. The request includes the parameters as described in table 4.15.9.3.1 in TS 23.502 [3] and optionally geographical area filter(s)a spatial validity condition (i.e., Requested Coverage Area) in the format of spatial validity, or area(s) of interest, or list of TA(s), or Cell list.	Comment by Nokia_r01: This parameter is already described in the specifications, it can be reused when describing the signaling that defines a requested coverage area)
2.	The NEF authorizes the request. After successful authorization, the NEF invokes the Ntsctsf_TimeSynchronization_ConfigCreate service operation with the corresponding TSCTSF, with the parameters as received from the AF.
	The AF that is part of operator's trust domain may invoke the services directly with TSCTSF.
3.	If the AF provided spatial validity, the TSCTSF maps the information to areas of validity based on pre-configuration, then the TSCTSF determines area(s) of interest based on validity area(s) and the corresponding list of TA(s) or Cell list.
Editor’s Note: Whether TSCTSF or trusted AF provides the mapping is FFS.
4.	The TSCTSF discovers the AMF(s), serving in the Tracking Areas (TAs) that comprise the spatial validity condition, using the NRF discovery service (Nnrf_NFDiscovery_Request) with the TAs.
5.	The spatial validity condition (or the area(s) of interest condition) for the UE(s) is resolved at the TSCTSF. In order to do that, the TSCTSF subscribes to the AMF(s) to receive notifications about the UE presence in an area of interest (or UE location) using Namf_EventExposure operation. The subscribed area of interest may be the same as the spatial validity condition (i.e., Requested Coverage Area) or may be a subset of the Requested Coverage Area (e.g., a list of TAs, or cell list) based on the latest known UE location.
The AMF(s) 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]. Further, the AMF(s) notify the TSCTSF about the UE(s) presence (IN, OUT, or UNKNOWN) in the Area of Interest(s).
6. 	According to the UE location of each UE that is targeted by the request and spatial validity condition in step 1, the TSCTSF determines whether to active time synchronization service for this UE:	Comment by Nokia_r01: Adapted from S2-2202571
	-  If the UE location is in an Area of Interest, the TSCTSF determines to active time synchronization service;
- 	If the UE location is out of Requested Coverage Area, the TSCTSF determines not to active time synchronization service, or determines to hold a while according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period);	Comment by Ericsson-April06: relevant is the requested area for coverage purposes in this case
74.	The TSCTSF responds with the Ntsctsf_TimeSynchronization_ConfigCreate response.
85.	The NEF responds with the Nnef_TimeSynchronization_ConfigCreate response.
6.	The spatial validity condition (or the area(s) of interest condition) is resolved at the TSCTSF. In order to do that, the TSCTSF subscribes to the AMF to receive notifications about the UE presence in an area of interest (or UE location) using Namf_EventExposure operation. The subscribed area of interest may be the same as spatial validity condition or may be a subset of the spatial validity condition (e.g., a list of TAs) based on the latest known UE location.	Comment by Nokia_r01: Moved to step 5
79. 	The TSCTSF determines the target UEs for the PTP instance configuration which match the geographical area filter(s). The TSCTSF uses the procedures described in clause K.2.2 of TS 23.501 [2] to configure and initialize the PTP instance in the DS-TT(s) and NW-TT.
810.	The TSCTSF uses the procedure in clause 4.15.9.4 of TS 23.502 [3] to manage the 5G access stratum time distribution for the UEs that are part of the impacted PTP instance.
911. 	UE moves in/out of the configured determined area of interest (i.e., Requested Coverage Area).
1012. NG-RAN determines the UE presence in the area of interest has changed and notifies the AMF.
131.	The AMF detects the subscription change related event occurs and it sends the event report by means of Namf_EventExposure_Notify message to the TSCTSF.
1214. If the TSCTSF receives the UE location change notification for AoI. The TSCTSF may update to activate or deactivate the time synchronization service for the given UE. 	Comment by Nokia_r01: Steps adapted from S2-2202571
- 	If the UE moves out of Requested Coverage Area, TSCTSF determines to deactivate time synchronization service and proceeds as Ntsctsf_TimeSynchronization_ConfigUpdate was received that indicated this UE is removed from the PTP instance as described in clause 4.15.9.3.3 TS 23.502 [3];
- 	If the UE moves into an Area of Interest, and according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period), the TSCTSF determines to activate time synchronization service;
-	The TSCTSF keeps the requested TS service unchanged (i.e., active/inactive) when the UE presence in the Requested Coverage Area becomes UNKNOWN until the TSCSTF determines that the UE is inside/outside the Requested Coverage Area. 
The TSCTSF initiates the deactivation of time synchronization service for the UE. The TSCTSF modifies the PTP instance configuration by means of sending a PMIC to the impacted UE/DS-TT and UMIC to the UPF/NW-TT, as described in clause K.2.2 of TS 23.501 [2]. For access stratum distribution deactivation, the TSCTSF disables ReferenceTimeInformation delivery to the UE at the serving NG-RAN node, as described in clause 4.15.9.4 of TS 23.502 [3].
15.	The TSCTSF updates the state of the time synchronization configuration and may notify the NEF (or AF) with the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation. The notification indicates the identities of the UEs currently within the area of spatial validity.
16.	The NEF notifies the AF with the Nnef_TimeSynchronization_ConfigUpdateNotify service operation.

6.x.3.2	Procedure for AF requested access stratum timing synchronization with Requested Coverage Areageographical area filters
An overall procedure for AF providing coverage area filter(s) for access stratum based time synchronization service (refer TS 23.502) is illustrated in Figure 6.x.3.2-1 .





Figure 6.x.3.2-1: 5G access stratum time distribution configuration with Requested Coverage Areageographical area filters
1.	The AF request to influence the 5G access stratum time distribution providing access stratum time distribution parameters to the NEF (together with the AF identifier and potentially further inputs as specified in table 4.15.9.4-1 in TS 23.502 [3]) and optionally geographical area filter(s) a spatial validity condition (i.e., Requested Coverage Area) in the format of spatial validity, or area(s) of interest, or list of TA(s), or Cell list.	Comment by Nokia_r01: This parameter is already described in the specifications, it can be reused when describing the signaling that defines a requested coverage area)
2.	The NEF authorizes the request. After successful authorization, the NEF invokes the Ntsctsf_ ASTI_Create service operation with the corresponding TSCTSF.
3.	If the AF provided spatial validity, the TSCTSF maps the information to areas of validity based on pre-configuration, then the TSCTSF determines area(s) of interest based on validity area(s) and the corresponding list of TA(s) or cell list.
4.	The TSCTSF discovers the AMF(s), serving in the Tracking Areas (TAs) that comprise the spatial validity condition, using the NRF discovery service (Nnrf_NFDiscovery_Request) with the TAs..
45.	The spatial validity condition (or the area(s) of interest condition) is resolved at the TSCTSF. In order to do that, the TSCTSF subscribes to the AMF to receive notifications about change of UE location in an area of interest using Namf_EventExposure operation. The subscribed area of interest may be the same as spatial validity condition or may be a subset of the spatial validity condition (e.g., a list of TAs) based on the latest known UE location.
The AMF(s) 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]. Further, the AMF(s) notify the TSCTSF about the UE(s) presence (IN, OUT, or UNKNOWN) in the Area of Interest(s).
56.	The TSCTSF determines the target UEs for the access stratum time distribution configuration which match the geographical area filter(s). According to the UE location and spatial validity condition, the TSCTSF determines whether to active time synchronization service:
	-  If the UE location is in an Area of Interest, the TSCTSF determines to active time synchronization service;
- 	If the UE location is out of Requested Coverage Area, the TSCTSF determines not to active time synchronization service, or determines to hold a while according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period);
The TSCTSF uses the procedures described in clause 4.15.9.4 of TS 23.502 [3] to configure ReferenceTimeInformation delivery to the UE(s) at the serving NG-RAN nodes.	Comment by Nokia_r01: Moved down to step 8
67.	The TSCTSF responds the AF with the Ntsctsf_ ASTI_Create service operation response.
78.	The NEF informs the AF about the result of the Nnef_ ASTI_Create service operation performed in step 1.
9.	The TSCTSF uses the procedures described in clause 4.15.9.4 of TS 23.502 [3] to configure ReferenceTimeInformation delivery to the UE(s) at the serving NG-RAN nodes.
810. 	UE moves in/out of the configured area of interest.
911. 	NG-RAN determines the change of the UE presence in the area of interest has changed and notifies the AMF.
1012.	The AMF detects the subscription change related event occurs and it sends the event report by means of Namf_EventExposure_Notify message to the TSCTSF.
1113. The TSCTSF initiates the deactivation of time synchronization service for the UE. The TSCTSF disables ReferenceTimeInformation delivery to the UE at the serving NG-RAN node, as described in clause 4.15.9.4 of TS 23.502 [3]. If the TSCTSF receives the UE location change notification for AoI. The TSCTSF may update to activate or deactivate the time synchronization service. 
- 	If the UE moves out of Requested Coverage Area, TSCTSF determines to deactivate ASTI time synchronization service as described in clause 4.15.9.4 TS 23.502 [3];
- 	If the UE moves into an Area of Interest, and according to Temporal Validity Condition (if this parameter is available, and current time is within validity time period), the TSCTSF determines to activate ASTI time synchronization service as described in clause 4.15.9.4 TS 23.502 [3];
-	The TSCTSF keeps the requested TS service unchanged (i.e., active/inactive) when the UE presence in the spatial validity condition becomes UNKNOWN until the TSCSTF determines that the UE is inside/outside the spatial validity condition.
14.	The TSCTSF updates the state of the time synchronization configuration and may notify the NEF (or AF) with the Ntsctsf_ASTI_UpdateNotify service operation.
15.	The NEF notifies the AF with the Nnef_ASTI_UpdateNotify service operation.

[bookmark: _Toc26386435][bookmark: _Toc26431241][bookmark: _Toc30694639][bookmark: _Toc43906662][bookmark: _Toc43906778][bookmark: _Toc44311904][bookmark: _Toc50536546][bookmark: _Toc54930320][bookmark: _Toc54968125][bookmark: _Toc57236447][bookmark: _Toc57236610][bookmark: _Toc57530251][bookmark: _Toc57532452][bookmark: _Toc93073667][bookmark: _Toc20203937]6.x.4	Impacts on services, entities and interfaces	Comment by Nokia_r01: Adding impacts from S2-2202571 and S2-2202199
-	TSCTSF:
-	Subscribe for receiving UE’s presence in Area of Interest from AMF.
-	Mapping from spatial validity to validity area(s) (based on pre-configuration).
-	Determination of area of interest based on the validity area(s).
-	Support for time synchronization service configuration conditioned to geographical area filter(s) received from AF.
-	Discovers the related AMF(s) using the NRF’s service operation Nnrf_NFDiscovery_Request.
-	AMF:
-  Tracks a UE’s location to determine the UE’s presence in an Area of Interest using the existing event reporting type, i.e., UE mobility on Area of Interest.
-	Notifies the subscribed TSCTSF about the change of UE’s status (IN, OUT, or UNKNOWN) in the Area of Interest using the (existing) Namf_EventExposure_Notify service operation.
-	AF:
-  Includes the Spatial Validity Condition in AF request for time synchronization service configuration.

*** End of changes ***
3GPP
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!@@@Chart-generator later than 5.0����ÿÁ�#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart
#with the leftmost button on the Preferences pane of the ribbon.
ue [label="UE/DS-TT"],
ran [label="NG-RAN"], 
amf [label="AMF"],
upf [label="UPF/NW-TT"],
tsctsf [label="TSCTSF"],
nef [label="NEF"],
af [label="AF"];
  
#text.wrap=yes;
#hscale=0.7;
text.size.normal=12;
vspace 10;
hspace af 70; 
numbering = yes; 
af->nef: Nnef_TimeSynchronization_ConfigCreate Request
         (with Spatial validity);
nef->tsctsf: Ntsctsf_TimeSynchronization_ConfigCreate Request
         (with Spatial validity);
box tsctsf -- tsctsf: TSCTSF determines area(s) of 
                      interest from the spatial validity;
nef<-tsctsf: Ntsctsf_TimeSynchronization_ConfigCreate Response;
af<-nef: Nnef_TimeSynchronization_ConfigCreate Response;
box ran -- tsctsf: TSCTSF subscribes to the AMF to UE location or
                   presence in an area of interest;
box ue -- tsctsf: TSCTSF configures PTP instance as described in clause K.2.2 of TS 23.501 
                  for the UEs matching the spatial validity condition;
box ue -- tsctsf: TSCTSF manages 5G access stratum time distribution for the UEs matching
                   the spatial validity condition as described in clause 4.15.9.4 of TS 23.502;  
...;
box ue -- ran: UE leaves the allowed area 
               of interest; 
box ran -- amf: N2 notification;
amf->tsctsf: Namf_EventExposure_Notify;
box ue -- tsctsf: TSCTSF deactivates time synchronization service for the UE. 
                  (g)PTP deactivation as described in clause K.2.2 of TS 23.501.
                  Access stratum time distribution deactivation as described in clause 4.15.9.4 of TS 23.502;
����������������
signalling���0
0
0
0
,��������
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1: Nnef_TimeSynchronization_ConfigCreate Request

(with spatial validity condition)

2: Ntsctsf_TimeSynchronization_ConfigCreate Request

(with spatial validity condition)

3: TSCTSF determines area(s) of

interest (and list of TAs) from

the spatial validity condition

4: Nnrf_NFDiscovery_Request

5: TSCTSF subscribes to the AMF to UE location or

presence in an area of interest

6: TSCTSF determines whether

to activate time synchronization

service

7: Ntsctsf_TimeSynchronization_ConfigCreate Response

8: Nnef_TimeSynchronization_ConfigCreate Response

9: TSCTSF configures PTP instance as described in clause K.2.2 of TS 23.501

for the UEs matching the spatial validity condition

10: TSCTSF manages 5G access stratum time distribution for the UEs matching

the spatial validity condition as described in clause 4.15.9.4 of TS 23.502

11: UE moves in/out of the

allowed area of interest

12: N2 notification

13: Namf_EventExposure_Notify

14: TSCTSF deactivates time synchronization service for the UE.

(g)PTP deactivation as described in clause K.2.2 of TS 23.501.

Access stratum time distribution deactivation as described in clause 4.15.9.4 of TS 23.502

15: Ntsctsf_TimeSynchronization_ConfigUpdateNotify

16: Nnef_TimeSynchronization_ConfigUpdateNotify
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_1710669953.txt

!@@@Chart-generator later than 5.0����ÿF�#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart
#with the leftmost button on the Preferences pane of the ribbon.
ue [label="UE/DS-TT"],
ran [label="NG-RAN"], 
amf [label="AMF"],
upf [label="UPF/NW-TT"],
nrf [label="NRF"],
tsctsf [label="TSCTSF"],
nef [label="NEF"],
af [label="AF"];
  
#text.wrap=yes;
#hscale=0.7;
text.size.normal=13;
vspace 10;
hspace af 80; 
numbering = yes; 
af->nef: Nnef_TimeSynchronization_ConfigCreate Request
         (with spatial validity condition);
nef->tsctsf: Ntsctsf_TimeSynchronization_ConfigCreate Request
         (with spatial validity condition);
box tsctsf -- tsctsf: TSCTSF determines area(s) of 
                      interest (and list of TAs) from 
                      the spatial validity condition;
tsctsf<->nrf: Nnrf_NFDiscovery_Request;
box ran -- tsctsf: TSCTSF subscribes to the AMF to UE location or
                   presence in an area of interest;
box tsctsf -- tsctsf: TSCTSF determines whether 
                      to activate time synchronization
                      service;
nef<-tsctsf: Ntsctsf_TimeSynchronization_ConfigCreate Response;
af<-nef: Nnef_TimeSynchronization_ConfigCreate Response;
box ue -- tsctsf: TSCTSF configures PTP instance as described in clause K.2.2 of TS 23.501 
                  for the UEs matching the spatial validity condition;
box ue -- tsctsf: TSCTSF manages 5G access stratum time distribution for the UEs matching
                   the spatial validity condition as described in clause 4.15.9.4 of TS 23.502;  
...;
box ue -- ran: UE moves in/out of the 
               allowed area of interest; 
box ran -- amf: N2 notification;
amf->tsctsf: Namf_EventExposure_Notify;
box ue -- tsctsf: TSCTSF deactivates time synchronization service for the UE. 
                  (g)PTP deactivation as described in clause K.2.2 of TS 23.501.
                  Access stratum time distribution deactivation as described in clause 4.15.9.4 of TS 23.502;
tsctsf->nef: Ntsctsf_TimeSynchronization_ConfigUpdateNotify;
nef->af: Nnef_TimeSynchronization_ConfigUpdateNotify;
����������������
signalling���0
0
0
0
,��������
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UE NG-RAN AMF TSCTSF NEF AF

1: Nnef_ASTI_Create Request

(with Spatial validity)

2: Ntsctsf_ASTI_Create Request

(with Spatial validity)

3: TSCTSF determines area(s) of

interest from the spatial validity

4: TSCTSF subscribes to the AMF to receive

notifications about change of UE location in an area of interest

5: TSCTSF manages 5G access stratum time distribution for the UEs matching

the spatial validity condition as described in clause 4.15.9.4 of TS 23.502

6: Ntsctsf_ASTI_Create Response

7: Nnef_ASTI_Create Response

8: UE leaves the allowed area

of interest

9: N2 notification

10: Namf_EventExposure_Notify

11: TSCTSF deactivates access stratum time distribution

as described in clause 4.15.9.4 of TS 23.502
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1: Nnef_ASTI_Create Request

(with spatial validity condition)

2: Ntsctsf_ASTI_Create Request

(with spatial validity condition)

3: TSCTSF determines area(s) of

interest (and list of TAs) from

the spatial validity condition

4: Nnrf_NFDiscovery_Request

5: TSCTSF subscribes to the AMF to UE location or

presence in an area of interest

6: TSCTSF determines whether

to activate time synchronization

service

7: Ntsctsf_ASTI_Create Response

8: Nnef_ASTI_Create Response

9: TSCTSF manages 5G access stratum time distribution for the UEs matching

the spatial validity condition as described in clause 4.15.9.4 of TS 23.502

10: UE moves in/out of the

allowed area of interest

11: N2 notification

12: Namf_EventExposure_Notify

13: TSCTSF deactivates access stratum time distribution

as described in clause 4.15.9.4 of TS 23.502

14: Ntsctsf_ASTI_UpdateNotify

15: Nnef_ASTI_UpdateNotify
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!@@@Chart-generator later than 5.0����ÿ��#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart
#with the leftmost button on the Preferences pane of the ribbon.
ue [label="UE"],
ran [label="NG-RAN"], 
amf [label="AMF"],
nrf [label="NRF"],
tsctsf [label="TSCTSF"],
nef [label="NEF"],
af [label="AF"];
  
#text.wrap=yes;
#hscale=0.7;
text.size.normal=12;
vspace 10;
hspace af 20; 
numbering = yes; 
af->nef: Nnef_ASTI_Create Request
         (with spatial validity condition);
nef->tsctsf: Ntsctsf_ASTI_Create Request
         (with spatial validity condition);
box tsctsf -- tsctsf: TSCTSF determines area(s) of 
                      interest (and list of TAs) from 
                      the spatial validity condition;
tsctsf<->nrf: Nnrf_NFDiscovery_Request;
box ran -- tsctsf: TSCTSF subscribes to the AMF to UE location or
                   presence in an area of interest;
box tsctsf -- tsctsf: TSCTSF determines whether 
                      to activate time synchronization
                      service;
nef<-tsctsf: Ntsctsf_ASTI_Create Response;
af<-nef: Nnef_ASTI_Create Response;
box ue -- tsctsf: TSCTSF manages 5G access stratum time distribution for the UEs matching
                   the spatial validity condition as described in clause 4.15.9.4 of TS 23.502;  

...;
box ue -- ran: UE moves in/out of the 
               allowed area of interest; 
box ran -- amf: N2 notification;
amf->tsctsf: Namf_EventExposure_Notify;
box ue -- tsctsf: TSCTSF deactivates access stratum time distribution
                  as described in clause 4.15.9.4 of TS 23.502;
tsctsf->nef: Ntsctsf_ASTI_UpdateNotify;
nef->af: Nnef_ASTI_UpdateNotify;
����������������
signalling���0
0
0
0
,��������





