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5.2.2.2.1	General
This service operation is used by an NF service consumer to subscribe to notification of: 
· the capability of time synchronization service for a list of UEs, a group of UEs or any UE using a DNN/S-NSSAI combination , and
· the time synchronization service status for the target UE(s).

Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
The following procedures using the Ntsctsf_TimeSynchronization_CapsSubscribe service operation are supported:
-	creating a new subscription;
-	modifying an existing subscription.
* * * * Next change * * * *
5.2.2.4.1	General
This service operation is used by the TSCTSF to send notifications to NF service consumers upon the detection of: 
· the capability of the time synchronization service for a list of UEs.; and
· the time synchronization service status for the target UE(s).

Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
The following procedure using the Ntsctsf_TimeSynchronization_CapsNotify service operation is supported:
-	notification about the capability of time synchronization service.
* * * * Next change * * * *
5.2.2.4.2	Notification about the capability of time synchronization service
Figure 5.2.2.4.2-1 illustrates the notification about the capability of time synchronization service. 


Figure 5.2.2.4.2-1: Notification about the capability of time synchronization service
The TSCTSF maintains the association between the AF session(s) and the Individual Time Synchronization Exposure Subscription resource as defined in clause 5.2.2.2.2 and detects the capability of time synchronization service (for a list of UEs, a group of UEs or any UE in a DNN and S-NSSAI), by composing the time synchronization capabilities for the DS-TT/UE(s) connected to the NW-TT based on the capability information received from the DS-TT(s) and NW-TT via the PCF. If the NF service consumer includes an Event Filter with one or more of the requested PTP instance type, requested transport protocol for PTP, or requested PTP Profile, the TSCTSF considers only the DS-TT(s) and NW-TT(s) with these capabilities as part of the time synchronization capability set that is reported to the NF service consumer. If necessary, when the list of AF session(s) associated to the Individual Time Synchronization Exposure Subscription resource changes, e.g. upon PDU Session establishment or termination, the TSCTSF may notify the update of the capability of time synchronization service for the DS-TT/UE(s) connected to the NW-TT(s). In order to send the capability of time synchronization service to the NF service consumer, the TSCTSF shall send an HTTP POST request with "{subsNotifUri}", as previously provided by the NF service consumer within the corresponding subscription, as request URI and TimeSyncExposureSubsNotif data structure as request body that shall include:
-	Notification correlation ID provided by the NF service consumer during the subscription within "subsNotifId" attribute; and
-	information about the observed event(s) within the "eventNotifs" attribute that shall contain for each observed event an "SubsEventNotification" data structure that shall include:
1.	the detected event within the  "event" attribute;
2.	when the event is "AVAILABILITY_FOR_TIME_SYNC_SERVICE", the capabilities of time synchronization service for one or more user plane nodes with the "timeSyncCapas" attribute. Within each instance of TimeSyncCapability data structure, the TSCTSF shall include the identifier of the applicable NW-TT within the "upNodeId" attribute, the "gmCapables" attribute indicating if the user plane node supports acting as a gPTP and/or PTP grandmaster, the supported 5G clock quality within the "asTimeRes" attribute, if applicable, and the PTP capabilities for each UE within the "ptpCapForUes" attribute, when the UEs are identified with a SUPI, or within "ptpCapForGpsis" attribute, when the UEs are identified with a GPSI.; and
3.	when the event is "TIME_SYNC_SERVICE_STATUS" and the feature "NetTimeSyncStatus" is also supported, the "clkQltRepCtrl" attribute within the "timeSyncCapas" attribute. Within each instance of clkQltRepCtrl data structure, the TSCTSF shall include the clock quality detail level information within the "clkQltDetLvl" attribute and the clock quality acceptance criteria in "clkQltAcpCri" attributewhich contains the state of the node synchronization within the "syncState" attribute, the "syncPerf" attribute indicating the traceability (to UTC and to GNSS) and frequency stability, the clock accuracy within the "clkQltAccuracy" attribute, and the parent time source within "parTimeSrc" attribute, when received as node-level information from NG-RAN and /or UPF/NW-TT when the UEs are identified either with a SUPI or GPSI.
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
Upon the reception of an HTTP POST, the NF service consumer shall send an HTTP "204 No Content" response for a successful processing.
If the HTTP POST request from the TSCTSF is not accepted, the NF service consumer shall indicate in the response to HTTP POST request the cause for the rejection as specified in clause 6.1.7.
If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
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[bookmark: _Toc114212218][bookmark: _Toc129203515]5.2.2.5.2	Creating a new configuration
Figure 5.2.2.5.2-1 illustrates the creation of a configuration.


Figure 5.2.2.5.2-1: Creation of a configuration
To create a configuration, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations". The HTTP POST message shall include the TimeSyncExposureConfig data structure as request body, as shown in figure 5.2.2.5.2-1, step 1. The TimeSyncExposureConfig data structure shall include:
-	the user plane node Id within the "upNodeId" attribute;
-	the requested PTP instance within the "reqPtpIns" attribute;
-	the time domain within the "timeDom" attribute;
-	the notification URI within the "configNotifUri" attribute;
-	the notification correlation Id within the "configNotifId" attribute;
and may include:
-	the "gmEnable" attribute set to true if the AF requests 5GS to act as a grandmaster for PTP or gPTP;
-	the time synchronization error budget within the "timeSyncErrBdgt" attribute;
-	the gandmaster priority with the "gmPrio" attribute;
-	the temporal validity condition within the "tempValidity" attribute; and
[bookmark: _Hlk126758910]-	if the "CoverageAreaSupport" feature is supported, the time synchronization coverage area encoded as "covReq" attribute, that contains a list of Tracking Area codes per serving network where the requested PTP instance applies.; and
-	if the "NetTimeSyncStatus" feature is supported, the clock quality detail level in the "clkQltDetLvl" attribute and the clock quality acceptance criteria in the "clkQltAcptCri" attribute within "clkQltRepCtrl" attribute.
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	create a new resource, which represents a new "Individual Time Synchronization Exposure Configuration" instance, addressed by a URI as defined in clause 6.1.3.5 and containing a TSCTSF created resource identifier;
-	send an HTTP "201 Created" response with TimeSyncExposureConfig data structure as response body and a Location header field containing the URI of the created Individual Time Synchronization Exposure Configuration resource, i.e. "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subcriptionId}/configuration/{configurationId}", as shown in figure 5.2.2.5.2-1, step 2;
-	use the {subscriptionId} within the requested URI and user plane node ID within the "upNodeId" attribute in the request to determine the target UEs and corresponding AF sessions, then use the parameters (e.g. requested PTP instance type, transport protocol, and PTP profile) in the request to determine suitable DS-TT(s) and AF session(s) among all the AF session(s) and:
a.	if the "CoverageAreaSupport" feature is supported and a time synchronization coverage area is provided within the "covReq" attribute, the TSCTSF perform the following operations:
1.	The TSCTSF discovers the list of AMF(s) serving the list of TA(s) that comprise the time synchronization coverage area using the Nnrf_NFDiscovery service operation as described in 3GPP TS 29.510 [10], if they are not available, and, for each UE with matched AF-sessions, subscribes with the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27], where the Area of Interest is the provided time synchronization coverage area.
2.	Based on the outcome provided by the AMF about the UE’s presence in the Area of Interest and the requested coverage area, the TSCTSF determines if the time synchronization service is activated or deactivated:
i.	If the UE presence is within any of the TAs from the time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is fulfilled, and the UE is authorized for the activation of the received PTP instance configuration.
ii.	If the UE presence is not within any of the TAs from the time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is not fulfilled, and the UE is not authorized for the activation of the received PTP instance configuration;
-	for each authorized UE and matched AF-session, contact with the each corresponding PCF for the PDU session to configure and initialize the PTP instance in the DS-TT(s) and NW-TT as defined in 3GPP TS 23.502 [3], clause 4.15.9.3.2, step 5-6;
-	for each authorized UE with matched AF-session(s), calculate the Uu time synchronization error budget as specified in clause 5.27.1.9 of 3GPP TS 23.501 [2], subscribe to event notifications of newly registered PCF for the UE for the affected UEs by invoking Nbsf_Management_Subscribe Service Operation as defined in clause 4.2.6 of 3GPP TS 29.521 [23] if not yet done, and send a request to the PCF for the UE for AM policy authorization by invoking Npcf_AMPolicyAuthorization_Create service operation as defined in clause 4.2.2 of 3GPP TS 29.534 [14] providing the appropriate values in the "asTimeDisParam" attribute in order to activate the access stratum time distribution and provide the calculated Uu time synchronization error budget.
If the temporal validity condition is provided and if the start-time is in the future, the TSCTSF shall maintain the time synchronization configuration and then proceed as described above when the start-time is reached; otherwise, if the start-time is in the past, the TSCTSF shall proceed as described above immediately. When the stop-time is reached for active time synchronization service configuration, the TSCTSF shall proceed as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in clause 5.2.2.7.2 without interacting with the AF.
The TSCTSF shall associate the affected UEs and matched AF sessions to the "Individual Time Synchronization Exposure Configuration". When the "CoverageAreaSupport" feature is supported, the TSCTSF also associates whether the UE fulfills the time synchronization coverage area condition, if provided. When receiving the Npcf_PolicyAuthorization_Notify service operation indicating the termination of an existing PDU session and the corresponding AF session is associated with the "Individual Time Synchronization Exposure Configuration" resource, the TSCTSF shall remove the AF session from the list of AF sessions associated with the "Individual Time Synchronization Exposure Configuration" resource and invoke Npcf_AMPolicyAuthorization_Delete service operation as defined in clause 4.2.4 of 3GPP TS 29.534 [14] to remove the access stratum time distribution parameters for the UE if they were provided.
If the HTTP POST request from the NF service consumer is not accepted, the TSCTSF shall indicate in the response to HTTP POST request the cause for the rejection as specified in clause 6.1.7.
If the TSCTSF determines the received HTTP POST request needs to be redirected, the TSCTSF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
* * * * Next change * * * *
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Figure 5.2.2.6.2-1 illustrates the updating of an existing configuration.


Figure 5.2.2.6.2-1: Update of a configuration
To update a configuration, the NF service consumer shall send an HTTP PUT request to the resource "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations/{configurationId}" representing an existing "Individual Time Synchronization Exposure Configuration" resource, as shown in figure 5.2.2.6.2-1, step 1, to modify the configuration.
The TimeSyncExposureConfig data structure provided in the request body shall include: 
-	the user plane node Id within the "upNodeId" attribute;
NOTE 1:		The user plane node Id cannot be changed during the modification.
-	the requested PTP instance within the "reqPtpIns" attribute;
-	the time domain within the "timeDom" attribute;
NOTE 2:	The user plane node Id, the requested PTP instance and the time domain cannot be changed during the modification.
-	the notification URI within the "configNotifUri" attribute;
-	the notification correlation Id within the "configNotifId" attribute;
[bookmark: _Hlk55894852]NOTE 2:		If the notification URI or notification correlation Id is not changed the previously value is included.
and may include:
-	the "gmEnable" attribute set to true if the AF requests 5GS to act as a grandmaster for PTP or gPTP;
-	the time synchronization error budget within the "timeSyncErrBdgt" attribute;
-	the gandmaster priority with the "gmPrio" attribute;
-	the temporal validity condition within the "tempValidity" attribute; and
-	if the "CoverageAreaSupport" feature is supported, the spatial validity condition encoded as "covReq" attribute, that contains a list of Tracking Area codes per serving network where the requested PTP instance applies.; and
-	if the "NetTimeSyncStatus" feature is supported, the clock quality detail level in the "clkQltDetLvl” attribute and the clock quality acceptance criteria in the "clkQltAcptCri" attribute within the "clkQltRepCtrl" attribute.
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
Upon receipt of the corresponding HTTP PUT message, if the request is authorized, theTSCTSF shall:
-	update the existing "Individual Time Synchronization Exposure Configuration" resource;
-	send a HTTP response including "200 OK" status code with TimeSyncExposureConfig data structure or "204 No Content" status code, as shown in figure 5.2.2.6.2-1, step 2;
-	use the {subscriptionId} within the requested URI and user plane node ID within the "upNodeId" attribute in the request to determine the target UEs and corresponding AF-sessions, then use the updated parameters (e.g. requested PTP instance type, transport protocol, and PTP profile) in the request to determine suitable DS-TT(s) and AF session(s) among all AF session:
a.	if the "CoverageAreaSupport" feature is supported and a spatial validity condition is provided or updated within the "covReq" attribute, the TSCTSF perform the following operations:
1.	The TSCTSF discovers the list of AMF(s) serving the list of TA(s) that comprise the spatial validity using the Nnrf_NFDiscovery service operation as described in 3GPP TS 29.510 [10], if they are not available, and for each UE with matched AF-sessions, subscribes/updates the subscription, if applicable, with the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27], where the Area of Interest is the requested/applicable spatial validity condition.
2.	Based on the outcome provided by the AMF or available in the TSCTSF about the UE’s presence in the Area of Interest, the TSCTSF determines if the time synchronization service is activated or deactivated:
i.	If the UE presence is within any of the TAs from the spatial validity condition, the TSCTSF determines that the spatial validity condition is fulfilled, and the UE is authorized for the activation of the received PTP instance configuration.
-	If the UE presence is within any of the TAs from the spatial validity condition, the TSCTSF determines that the spatial validity condition is not fulfilled, and the UE is not authorized for the activation of the received PTP instance configuration;
b.	if the "CoverageAreaSupport" feature is supported and a spatial validity condition previously provided is removed, the TSCTSF perform the following operations:
1.	For each UE with matched AF-sessions, the TSCTSF terminates the subscriptions to notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27].
2.	For each UE with matched AF-sessions that did not fulfil the removed spatial validity condition, the TSCTSF determines the UE is authorized for the activation of the received PTP instance configuration
-	for each authorized UE and matched AF-session, and contact with each correspondingPCF for the PDU session to configure and initialize the PTP instance in the DS-TT(s) and NW-TT as defined in 3GPP TS 23.502 [3], clause 4.15.9.3.3, step 5-6. The TSCTSF associates the new affected AF session(s) with the "Individual Time Synchronization Exposure Configuration" resource.
-	for each authorized UE with matched AF-session(s), if the time synchronization error budget is provided, updated, or removed, calculate the Uu time synchronization error budget as specified in clause 5.27.1.9 of 3GPP TS 23.501 [2]and send a request to the PCF for the UE for AM policy authorization by invoking Npcf_AMPolicyAuthorization_Update service operation as defined in clause 4.2.3 of 3GPP TS 29.534 [14] in order to update the Uu time synchronization error budget.
If the temporal validity condition was provided but it is removed during the update of time synchronization configuration, the TSCTSF shall perform the time synchronization configuration as described above without considering the temporal validity condition.
If the temporal validity condition was not provided and the temporal validity condition is provided during the update of configuration, the TSCTSF shall perform as follows:
-	if the start-time is in the future, the TSCTSF shall maintain the time synchronization configuration and then proceeds as described above when the start-time is reached; 	otherwise, if the start-time is in the past, the TSCTSF shall proceed as described above immediately;
-	When the stop-time is reached for active time synchronization service configuration, the TSCTSF shall proceed as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in clause 5.2.2.7.2 without interacting with the AF.
If the temporal validity condition was provided and the temporal validity condition is updated during the update of configuration, the TSCTSF shall perform as follows:
-	if the previously provided time configuration is being applied but the new start-time is in the future, the TSCTSF shall proceed as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in clause 5.2.2.7.2 without interacting with the AF firstly and then proceeds as described above when the new start-time is reached; otherwise if the time synchronization configuration has been created but the new start-time is in the past, the TSCTSF keep the existing configuration;
-	when the new stop-time is reached for active time synchronization service configuration, the TSCTSF shall proceed as Ntsctsf_TimeSynchronization_ConfigDelete was received as described in clause 5.2.2.7.2 without interacting with the AF;
-	if the previously provided time configuration is not being applied because the previously provided start-time is in the future, the TSCTSF shall perform as the case that the temporal validity condition was not provided previously.
The TSCTSF shall associate the affected UEs and matched AF session to the "Individual Time Synchronization Exposure Configuration". When the "CoverageAreaSupport" feature is supported, the TSCTSF also associates whether the UE fulfills the spatial validity condition, if provided. When receiving the Npcf_PolicyAuthorization_Notify service operation indicating the termination of an existing PDU session and the corresponding AF session is associated with the "Individual Time Synchronization Exposure Configuration" resource, the TSCTSF shall remove the AF session from the list of AF sessions associated with the "Individual Time Synchronization Exposure Configuration" resource and invoke Npcf_AMPolicyAuthorization_Delete service operation as defined in clause 4.2.4 of 3GPP TS 29.534 [14] to remove the access stratum time distribution parameters for the UE if they were provided.
If the HTTP PUT request from the NF service consumer is not accepted, the TSCTSF shall indicate in the response to HTTP PUT request the cause for the rejection as specified in clause 6.1.7.
If the TSCTSF determines the received HTTP PUT request needs to be redirected, the TSCTSF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
* * * * Next change * * * *
5.4.2.2.2	Creating a new configuration
Figure 5.4.2.2.2-1 illustrates the creation of a configuration.


Figure 5.4.2.2.2-1: Creation of a configuration
To create a configuration, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations". The HTTP POST message shall include the AccessTimeDistributionData data structure as request body, as shown in figure 5.4.2.2.2-1, step 1. The AccessTimeDistributionData data structure shall include:
-	one of the indication of the UEs to which the 5G access stratum time distribution configuration is requested via: 
-	identification of a list of individual UEs within the "supis" attribute; or
-	identification of a group of UE(s) within the "interGrpId" attribute;
-	identification of a list of individual UEs within the "gpsis" attribute;
-	identification of a group of UE(s) within the "exterGrpId" attribute; and
-	5G access stratum time distribution parameters within the "asTimeDisParam" attribute.
Within the "asTimeDisParam" attribute inside the AccessTimeDistributionData data structure, the NF service consumer:
-	shall include the "asTimeDisEnabled" attribute set to true if the access stratum time distribution via Uu reference point should be activated (otherwise, if the access stratum time distribution via Uu reference point should be inactive, the "asTimeDisEnabled" attribute may either be omitted or included and set to "false");
-	may include the time synchronization error budget within the "timeSyncErrBdgt" attribute;
-	may include the temporal validity condition within the "tempValidity" attribute.
When the "CoverageAreaSupport" feature is supported, the AccessTimeDistributionData data structure may include the time synchorinization coverage area encoded as "covReq" attribute, that contains a list of Tracking Area codes per serving network where the provided access stratum time distribution data applies.
When the "ASTIConfigReport" feature is supported, to receive notifications about changes in the 5G access stratum time distribution configuration, the NF service consumer shall also provide the notification URI within the "astiNotifUri" attribute and the notification correlation Id within the "astiNotifId" attribute.
When the "NetTimeSyncStatus" feature is supported, the "asTimeDisParam" attribute inside the AccessTimeDistributionData data structure may include clock quality reporting information encoded as "clkQltRptCtrl" attribute, that contains the clock quality detail level and the clock quality acceptance criteria for the target UEs for which the 5G access stratum time distribution service is requested and to receive notifications about the time synchronization service status.
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	if the 5G access stratum time distribution configuration applies to an internal group of UEs indicated in the "interGrpId" attribute or to an external group of UEs indicated in the "exterGrpId" attribute, interact with the UDM to retrieve the list of individual UEs that belong to the group using the Nudm_SDM service as defined in 3GPP TS 29.503 [24];, and
i.	if the “NetTimeSyncStatus” feature is supported and clock quality reporting information may be provided within "clkQltRptCtrl" attribute, then subscribe to the time synchronization service status for the group of UEs;
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
-	if the 5G access stratum time distribution configuration applies to a list of individual UEs within the "gpsis" attribute, interact with the UDM to retrieve the SUPI(s) that corresponds to each of the GPSI(s) using the Nudm_SDM service as defined in 3GPP TS 29.503 [24];
i.	subscribe to the time synchronization service status for the list of individual UEs as similar way described for the group of UEs above.
Editor’s Note: The impact on the the TimeSynchronization_ConfigUpdateNotify and TimeSynchronization_CapsNotify to notify time synch status is FFS.
-	if the "CoverageAreaSupport" feature is supported and a time synchronization coverage area is provided within the "covReq" attribute, perform the following operations:
i.	the TSCTSF shall discover the list of AMF(s) serving the list of TA(s) that comprise the time synchronization coverage area using the Nnrf_NFDiscovery service operation as described in 3GPP TS 29.510 [10], if they were not previously retrieved, and:
ii.	subscribe with the discovered AMF(s):
a.	for each UE, e.g. when the 5G access stratum time distribution configuration applies to a list of individual UEs; or
b.	for the group of UEs, when the 5G access stratum time distribution configuration applies to a group of UEs.
	To receive notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27], where the Area of Interest is the provided time synchronization coverage area.
iii.	Based on the outcome provided by the AMF about the UE’s presence in the Area of Interest and the requested time synchronization coverage area, the TSCTSF shall determine if the 5G access stratum time distribution configuration is enabled for the UE:
i.	If the UE presence is within any of the TAs from the time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is fulfilled, and the provided 5G access stratum time distribution configuration is enabled for the UE.
ii.	If the UE presence is not within any of the TAs from the time synchronization coverage area, the TSCTSF determines that the time synchronization coveragae area condition is not fulfilled, and the provided 5G access stratum time distribution configuration is not enabled for the UE.
-	for each authorized UE, subscribe to event notifications of newly registered PCF for the UE by invoking Nbsf_Management_Subscribe Service Operation as defined in 3GPP TS 29.521 [23], if not yet subscribed;
-	for each authorized UE, if the access stratum time distribution via Uu reference point is being activated (i.e. the "asTimeDisEnabled" attribute within the "asTimeDisParam" attribute was received and set to true), calculate the Uu time synchronization error budget as specified in clause 5.27.1.9 of 3GPP TS 23.501 [2];
-	for each authorized UE, interact with the PCF for a UE to provide the configuration information for each target UE using the Npcf_AMPolicyAuthorization_Create service operation as defined in 3GPP TS 29.534 [14];
-	create a new resource, which represents a new "Individual ASTI Configuration" resource, addressed by a URI as defined in clause 6.1.3.7 and containing a TSCTSF created resource identifier; and
-	send an HTTP "201 Created" response with AccessTimeDistributionData data structure as response body and a Location header field containing the URI of the created Individual ASTI Configuration resource, i.e. "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}", as shown in figure 5.4.2.2.2-1, step 2.
If the TSCTSF cannot successfully fulfil the received HTTP POST request due to the internal TSCTSF error or due to the error in the HTTP POST request, the TSCTSF shall send the HTTP error response as specified in clause 6.3.7.
* * * * Next change * * * *
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This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Ntsctsf_TimeSynchronization service based interface protocol.

Table 6.1.6.1-1: Ntsctsf_TimeSynchronization specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	ConfigForPort
	6.1.6.2.11
	Contains the configuration for a port.
	

	PtpCapabilitiesPerUe
	6.1.6.2.6
	Contains the PTP capabilities supported by a UE.
	

	PtpInstance
	6.1.6.2.10
	Contains the PTP Instance.
	

	TimeSyncExposureSubsc
	6.1.6.2.2
	Contains the parameters for the subscription to notification of capability of time synchronization service
	

	TimeSyncCapability
	6.1.6.2.5
	Contains the capability of time synchronization service
	

	TimeSyncExposureConfig
	6.1.6.2.9
	Contains the configuration of time synchronization service
	

	TimeSyncExposureConfigNotif
	6.1.6.2.7
	Contains the notification of configuration of time synchronization service.
	

	TimeSyncExposureSubsNotif
	6.1.6.2.3
	Contains the notification of time synchronization service.
	

	StateOfConfiguration
	6.1.6.2.8
	Indicates the PTP port states for a NW-TT and DS-TTs.
	

	StateOfDstt
	6.1.6.2.12
	Contains the PTP port state of a DS-TT
	

	SubsEventNotification
	6.1.6.2.4
	Contains the notification of capability of time synchronization for a list of UEs.
	



Table 6.1.6.1-2 specifies data types re-used by the Ntsctsf_TimeSynchronization service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Ntsctsf_TimeSynchronization service based interface.
Table 6.1.6.1-2: Ntsctsf_TimeSynchronization re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	AsTimeResource
	3GPP TS 29.522 [17]
	Indicates the supported 5G clock quality.
	

	DateTime
	3GPP TS 29.571 [15]
	String with format "date-time" as defined in OpenAPI Specification [6].
	

	DistributionMethod
	3GPP TS 29.522 [17]
	Identifies the time synchronization distribution methods supported by 5GS.
	

	Dnn
	3GPP TS 29.571 [15]
	The DNN the user is connected to.
	

	DurationSec
	3GPP TS 29.571 [15]
	Identifies a period of time in units of seconds.
	

	EventFilter
	3GPP TS 29.522 [17]
	Contains the conditions to match for notifying the event.
	

	ExternalGroupId
	3GPP TS 29.571 [15]
	Identifies a External Group.
	

	GmCapable
	3GPP TS 29.522 [17]
	Indicates separately whether 5GS supports acting as a gPTP or PTP grandmaster.
	

	Gpsi
	3GPP TS 29.571 [15]
	The external identification of the user (i.e., an External Id or an MSISDN).
	

	GroupId
	3GPP TS 29.571 [15]
	Identifies a group of internal globally unique ID.
	

	ServiceAreaCoverageInfo
	3GPP TS 29.534 [14]
	It represents a list of Tracking Areas within a serving network.
	CoverageAreaSupport

	Snssai
	3GPP TS 29.571 [15]
	Identifies the S-NSSAI.
	

	SubscribedEvent
	3GPP TS 29.522 [17]
	Indicates the subscribed event.
	

	Supi
	3GPP TS 29.571 [15]
	The identification of the user (i.e. IMSI, NAI).
	

	SupportedFeatures
	3GPP TS 29.571 [15]
	Used to negotiate the applicability of the optional features defined in table 5.8-1.
	

	TimeSyncExposureConfig
	3GPP TS 29.522 [17]
	Contains the parameters of time synchronization configuration.
	

	Uinteger
	3GPP TS 29.571 [15]
	Unsigned integer.
	

	Uint64
	3GPP TS 29.571 [15]
	
	

	Uri
	3GPP TS 29.571 [15]
	Identifies a referenced resource.
	

	ClkQltRepCtrl
	3GPP TS 29.522 [17]
	Indicates the clock quality reporting control information.
	NetTimeSyncStatus

	StateOfClkQltRepCtrl
	3GPP TS 29.522 [17]
	Indicates the current state of the time synchronization status updates.
	NetTimeSyncStatus



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * Next change * * * *
6.1.6.2.5	Type: TimeSyncCapability
Table 6.1.6.2.5-1: Definition of type TimeSyncCapability
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	upNodeId
	Uint64
	M
	1
	Identifies the applicable NW-TT. Contains a TSC user plane node Id. If integrated with TSN, the user plane node Id is a bridge Id defined in IEEE Std 802.1Q-2018 [18] clause 14.2.5.
	

	gmCapables
	array(GmCapable)
	C
	1..N
	Indicates whether user plane node supports acting as a gPTP and/or PTP grandmaster.
(NOTE 1)
	

	asTimeRes
	AsTimeResource
	C
	0..1
	Indicates the supported 5G clock quality (i.e. the source of time used by the 5GS). (NOTE 1)
	

	ptpCapForUes
	map(PtpCapabilitiesPerUe)
	C
	1..N
	Contains the PTP capabilities supported by the list of UE(s). The key of the map is the SUPI.
Shall be present if the "gmCapables" attribute is included and the PTP Capabilities are reported per SUPI.
	

	ptpCapForGpsis
	map(PtpCapabilitiesPerUe)
	C
	1..N
	Contains the PTP capabilities supported by the list of UE(s). The key of the map is the GPSI.
Shall be present if the "gmCapables" attribute is included and the PTP Capabilities are reported per GPSI.
	

	clkQltRepCtrl
	ClkQltRepCtrl
	C
	1..N
	Contains the clock quality reporting control information which includes time synchronization status updates. It shall be provided if the subscribed event is " TIME_SYNC_SERVICE_STATUS". (NOTE 2)
	NetTimeSyncStatus

	NOTE 1:	At least one of the "gmCapables" attribute and "asTimeRes" attribute shall be included.
NOTE 2:	The "clkQltRepCtrl" attribute shall be included, if either "ptpCapForUes" attribute or "ptpCapForGpsis" attribute is also included.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
[bookmark: _Toc90658239][bookmark: _Toc94261422][bookmark: _Toc104199074][bookmark: _Toc104489510][bookmark: _Toc129253781]* * * * Next change * * * *
6.1.6.2.8	Type: StateOfConfiguration
Table 5.15.4.3.17-1: Definition of type StateOfConfiguration
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	stateOfNwtt
	boolean
	O
	0..1
	When the PTP port state is Leader, Follower or Passive, it is included and set to true to indicate the state of configuration for NW-TT port is active; when PTP port state is in any other case, it is included and set to false to indicate the state of configuration for NW-TT port is inactive. Default value is false. (NOTE)
	

	stateOfDstts
	array(StateOfDstt)
	O
	1..N
	Contains the PTP port states of the DS-TT(s).
	

	stateOfClkQltRepCtrl
	array(StateOfClkQltRepCtrl)
	O
	1..N
	Contains the current time synchronization status updates.
	NetTimeSyncStatus

	NOTE:	Leader and Follower terms in this specification are aligned with NOTE 2 in clause 5.27.1.2.2.1 of 3GPP TS 23.501 [3].



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * Next change * * * *
6.1.6.2.9	Type: TimeSyncExposureConfig
Table 6.1.6.2.9-1: Definition of type TimeSyncExposureConfig
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	upNodeId
	Uint64
	M
	1
	Identifies the applicable NW-TT. Contains a TSC user plane node Id. If integrated with TSN, the user plane node Id is a bridge Id defined in IEEE 802.1Q [41] clause 14.2.5.
	

	reqPtpIns
	PtpInstance
	M
	1
	Identifies the PtP instance configuration and activation requested by the AF.
	

	gmEnable
	boolean
	O
	0..1
	Indicates that the AF requests 5GS to act as a grandmaster for PTP or gPTP if it is included and set to true. The default value "false" shall apply, if the attribute is not present.
	

	gmPrio
	Uinteger
	O
	0..1
	Indicates a priority used as defaultDS.priority1 when generating Announce message when 5GS acts as (g)PTP GM. It may be present if the "gmEnable" is set to true.
	

	timeDom
	Uinteger
	M
	1
	Indicate the (g)PTP domain that the (TSN)AF is located in.
	

	timeSyncErrBdgt
	Uinteger
	O
	0..1
	Indicates the time synchronization budget for the time synchronization service in units of nanoseconds.
Minimum = 1.
	

	tempValidity
	TemporalValidity
	O
	0..1
	Indicates the time period when the time synchronization service for a PTP instance is active.
	

	configNotifUri
	Uri
	M
	1
	Notification URI for configuration state reporting.
	

	configNotifId
	string
	M
	1
	Notification Correlation ID assigned by the NF service consumer.
	

	covReq
	array(ServiceAreaCoverageInfo)
	O
	1..N
	Identifies a list of Tracking Areas per serving network where the time synchronization service configuration is allowed.
	CoverageAreaSupport

	clkQltRepCtrl
	ClkQltRepCtrl
	C
	1..N
	Contains the clock quality reporting control information which includes time synchronization status updates. It shall be provided if the subscribed event is " TIME_SYNC_SERVICE_STATUS".(NOTE)
	NetTimeSyncStatus

	NOTE:	The "clkQltRepCtrl" attribute shall be provided along with the "gpsi" attribute within "portConfigs" attribute in "PtpInstance" attribute.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * Next change * * * *
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The optional features in table 6.1.8-1 are defined for the Ntsctsf_TimeSynchronization API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	1
	CoverageAreaSupport
	Indicates the support of spatial validity conditions for the activation/deactivation of the time synchronization service.

	2
	NetTimeSyncStatus
	Indicates the time synchronization service status.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * Next change * * * *
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This clause specifies the application data model supported by the API.
Table 6.3.6.1-1 specifies the data types defined for the Ntsctsf_ASTI service based interface protocol.

Table 6.3.6.1-1: Ntsctsf_ASTI specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	AccessTimeDistributionData
	6.3.6.2.2
	Contains the parameters for the creation of 5G access stratum time distribution configuration.
	

	ActiveUe
	6.3.6.2.6
	Contains the UE identifier whose status of the access stratum time distribution is active and the optional requested time synchronization error budget.
	

	AstiConfigNotification
	6.3.6.2.7
	Contains the report of a change in the 5G Access Stratum Time Distribution parameters applied to the UE(s).
	ASTIConfigReport

	AsTimeDistributionParam
	6.3.6.2.3
	Contains the 5G access stratum time distribution parameters.
	

	StatusRequestData
	6.3.6.2.4
	Contains the parameters for retrieval of the status of the access stratum time distribution for a list of UEs.
	

	StatusResponseData
	6.3.6.2.5
	Contains the parameters for the status of the access stratum time distribution for a list of UEs.
	



Table 6.3.6.1-2 specifies data types re-used by the Ntsctsf_ASTI service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Ntsctsf_ASTI service based interface.
Table 6.3.6.1-2: Ntsctsf_ASTI re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	ExternalGroupId
	3GPP TS 29.571 [15]
	Identifies an External Group.
	

	Gpsi
	3GPP TS 29.571 [15]
	The external identification of the user (i.e., an External Id or an MSISDN).
	

	GroupId
	3GPP TS 29.571 [15]
	Identifies a group of internal globally unique ID.
	

	ServiceAreaCoverageInfo
	3GPP TS 29.534 [14]
	It represents a list of Tracking Areas within a serving network.
	CoverageAreaSupport

	Supi
	3GPP TS 29.571 [15]
	The identification of the user (i.e. IMSI, NAI).
	

	SupportedFeatures
	3GPP TS 29.571 [15]
	Used to negotiate the applicability of the optional features defined in table 6.3.8-1.
	

	TemporalValidity
	3GPP TS 29.514 [20]
	TemporalValidity
	

	Uinteger
	3GPP TS 29.571 [15]
	Unsigned integer.
	

	ClkQltRepCtrl
	3GPP TS 29.522 [17]
	Indicates the clock quality reporting control information.
	NetTimeSyncStatus

	StateOfclkQltRepCtrl
	3GPP TS 29.522 [17]
	Indicates the time synchronization status updates..
	NetTimeSyncStatus



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * Next change * * * *
6.3.6.2.3	Type: AsTimeDistributionParam
Table 6.3.6.2.3-1: Definition of type AsTimeDistributionParam
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	asTimeDisEnabled
	boolean
	O
	0..1
	When this attribute is included and set to true, it indicates that the access stratum time distribution via Uu reference point is activated. 
When present it shall be set as follows:
- true: activated.
- false (default): deactivated.
	

	timeSyncErrBdgt
	Uinteger
	O
	0..1
	Indicates the time synchronization error budget in terms of time units of nanoseconds.
	

	tempValidity
	TemporalValidity
	O
	0..1
	Indicates the time interval during which the AF request is to be applied.
	

	clkQltRptCtrl
	ClkQltRepCtrl
	O
	0..1
	AF request for clock quality reporting to the UE
	NetTimeSyncStatus



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
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[bookmark: _Toc104199190][bookmark: _Toc104489626][bookmark: _Toc129253906]6.3.6.2.5	Type: StatusResponseData
Table 6.3.6.2.5-1: Definition of type StatusResponseData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	inactiveUes
	array(Supi)
	O
	1..N
	Indicate the SUPI(s) whose status of the access stratum time distribution is inactive.
(NOTE)
	

	inactiveGpsis
	array(Gpsi)
	O
	1..N
	Indicate the GPSI(s) whose status of the access stratum time distribution is inactive.
(NOTE)
	

	activeUes
	array(ActiveUe)
	O
	1..N
	Contains the UE identifier(s) whose status of the access stratum time distribution is active, and the optional requested time synchronization error budget. and the time synchronization status updates.
	

	NOTE:	Either the "inactiveUes" or the "inactiveGpsis" attribute is included, based on whether the request contained an internal or an external identifier.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
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6.3.6.2.6	Type: ActiveUe
Table 6.3.6.2.6-1: Definition of type ActiveUe
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supi
	Supi
	C
	0..1
	Indicate the SUPI whose status of the access stratum time distribution is active.
(NOTE)
	

	gpsi
	Gpsi
	C
	0..1
	Indicate the GPSI whose status of the access stratum time distribution is active.
(NOTE)
	

	timeSyncErrBdgt
	Uinteger
	O
	0..1
	Indicates the time synchronization error budget in terms of time units of nanoseconds.
	

	clkQltRepCtrl
	ClkQltRepCtrl
	O
	1..N
	Contains the time synchronization service status updates.
	NetTimeSyncStatus

	NOTE:	Either the "supi" or the "gpsi" attribute is included, based on whether the request contained an internal or an external identifier.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
[bookmark: _Toc129253908]* * * * Next change * * * *
6.3.8	Feature negotiation
The optional features in table 6.3.8-1 are defined for the Ntsctsf_ASTI API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.3.8-1: Supported Features
	Feature number
	Feature Name
	Description

	1
	CoverageAreaSupport
	Indicates the support of time synchronization coverage area conditions for the activation/deactivation of the time synchronization service.
It requires the support of ASTIConfigReport feature.

	2
	[bookmark: _Hlk126858549]ASTIConfigReport
	Indicates the support of the report of ASTI status and ASTI status changes.

	3
	NetTimeSyncStatus
	Indicates the time synchronization service status.



Editor’s Note: The acceptance criteria and their fulfilment/not fulfilment may require further adjustment as SA2 work progresses.
* * * * End of changes * * * *
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