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1. Introduction

2. Reason for Change
S2-2201724 agreed during SA2#149e separates the ASTI service operations from the Time Synchronization service to define a separate new service.

In addition, it specifies the interaction of the TSCTSF with the PCF via Npcf_AMPolicyAuthorization to provide access stratum time distribution configuration to AMF/NG-RAN. Provisioning of access stratum time distribution configuration via UDR is removed.

Also, the support of the any UE indication is removed for the Ntsctsf_ASTI service.

And, as specified in S2-2202195, the TSCTSF retrieves the individual UEs that belong to a group interrogating UDM using Nudm_SDM_Get service operation.

3. Conclusions
Time Synchronization needs to be split and the Ntsctsf_ASTI service needs to be created according to SA2#149 definition.
Retrieval of the individual UEs that are part of a group using Nudm_SDM service needs to be specified.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.565 v1.2.0.

[bookmark: _Toc510696578][bookmark: _Toc35971370][bookmark: _Toc68594611]*** First Change ***
[bookmark: _Toc510696579][bookmark: _Toc35971371][bookmark: _Toc67903495][bookmark: _Toc89295541][bookmark: _Toc94261263][bookmark: _Toc97026638][bookmark: _Toc493845656][bookmark: _Toc494194734][bookmark: _Toc528159043][bookmark: _Toc529259055]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
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[6]	OpenAPI: "OpenAPI Specification Version 3.0.0", https://spec.openapis.org/oas/v3.0.0.
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[15]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces Stage 3".
[16]	3GPP TS 29.508: "5G System; Session Management Event Exposure Service; Stage 3".
[17]	3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".
[18]	IEEE 802.1Q: "Virtual Bridged Local Area Networks".
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[bookmark: _Toc510696653][bookmark: _Hlk515639407]*** Second Change ***
[bookmark: _Toc25156162][bookmark: _Toc34124462][bookmark: _Toc43207576][bookmark: _Toc49857056][bookmark: _Toc51925259][bookmark: _Toc89295547][bookmark: _Toc94261269][bookmark: _Toc97026644]4.1	Introduction
The Ntsctsf services are offered by the TSCTSF to support the Time Sensitive Communications and Time Synchronization.
The following services are specified:
-	Ntsctsf_TimeSynchronization service.;
-	Ntsctsf_QoSandTSCAssistance service.
-	Ntsctsf_ASTI service.

*** Third Change ***
[bookmark: _Toc89295548][bookmark: _Toc94261270][bookmark: _Toc97026645]4.2	Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2].
The known NF service consumers of the Ntsctsf services are the Application Function (AF) within the operator’s trust domain and the Network Exposure Function (NEF).
The Ntsctsf services are provided by the TSCTSF and consumed by the NF service consumers (e.g. AF, NEF), as shown in figure 4.2-1 for the SBI representation model and in figure 4.2-2 for the reference point representation model.


Figure 4.2-1: Ntsctsf services architecture, SBI representation




[bookmark: _Hlk68599672]Figure 4.2-2: Ntsctsf services architecture, reference point representation

*** Fourth Change ***
[bookmark: _Toc510696586][bookmark: _Toc35971378][bookmark: _Toc67903502][bookmark: _Toc89295550][bookmark: _Toc94261272][bookmark: _Toc97026647]5.1	Introduction
Table 5.1-1 summarizes the corresponding APIs defined for this specification.
Table 5.1-1: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Ntsctsf_TimeSynchronization
	6.1
	TSCTSF Time Synchronization Service
	TS29565_Ntsctsf_TimeSynchronization.yaml
	ntsctsf-time-sync
	A.2

	Ntsctsf_QoSandTSCAssistance
	6.2
	TSCTSF QoS and TSC Assistance Service
	TS29565_Ntsctsf_QoSandTSCAssistance.yaml
	ntsctsf-qos-tscai
	A.3

	Ntsctsf_ASTI
	6.3
	TSCTSF 5G access stratum time distribution
	TS29565_Ntsctsf_ASTI.yaml
	ntsctsf-asti
	A.4




*** Fifth Change ***
[bookmark: _Toc70598398][bookmark: _Toc89295553][bookmark: _Toc94261275][bookmark: _Toc97026650]5.2.1.1	Overview
This service provides:
-	Authorization of NF Service Consumer requests for the subscription to the notification of the capability of time synchronization service.
-	Authorization of NF Service Consumer requests to create and update time synchronization configuration, and to activate and deactivate the time synchronization service as described in clause 5.27.1.8 of TS 23.501 [2].
-	Authorization of NF Service Consumer requests for the activation, update, and deactivation of the 5G access stratum time distribution.
NOTE:	The AF can use either the procedure specified in bullet 1) and 2) for configuring the (g)PTP instance in 5GS or the procedure specified in bullet 3)clause 5.4.2.2 for controlling the 5G access stratum time distribution for a particular UE. The procedures are not intended to be used in conjunction.

*** Sixth Change ***
[bookmark: _Toc89295555][bookmark: _Toc94261277][bookmark: _Toc97026652]5.2.1.2.1	TSCTSF
The TSCTSF supports to:
-	receive the request to create the subscription to the notification of the capability of time synchronization service from the NEF or AF and interact with the related PCF;
-	receive the request to delete the subscription to the notification of the capability of time synchronization service from the NEF or AF and remove the information from the related PCF;
-	receive the notification of the availability of the user plane node information from the PCF and subscribe the notification of user plane node related events at the PCF;
-	determine the capability of time synchronization service based on the capability information received from the DS-TT(s) and NW-TT and notify the NEF or AF of the capability;
-	receive the request to create or modify the time synchronization configuration from the NEF or AF, configure and initialize the PTP instance(s) by constructing a PMIC to each DS-TT/UE to activate the time synchronization service in DS-TT and PMIC(s) and UMIC to NW-TT to activate the time synchronization service in NW-TT and provision them to the PCF;
-	Notify the NEF or AF of the current state of the time synchronization service configuration;
-	receive the request of time synchronization deactivation from the NEF or AF and disable the corresponding PTP instance(s) in the DS-TT(s) and NW-TT.
-	receive the request to activate or update the 5G access stratum time distribution configuration from the NEF or AF and store it in the UDR;
-	receive the request to delete the 5G access stratum time distribution configuration from the NEF or AF and remove the information from the UDR;
-	receive the request to query the status of the access stratum time distribution from the NEF or AF and respond to the NEF or AF with the status of the access stratum time distribution.

*** Seventh Change ***
[bookmark: _Toc70598402][bookmark: _Toc89295556][bookmark: _Toc94261278][bookmark: _Toc97026653]5.2.1.2.2	NF Service Consumers
The NF service consumer supports to:
-	send the request to create and delete the subscription to the notification of the capability of time synchronization service to TSCTSF;
-	receive the notification of the capability of time synchronization service;
-	send the request to create, modify and delete the time synchronization configuration to the TSCTSF;
-	send the request to create, modify and delete the 5G access stratum time distribution configuration to TSCTSF.
-	query the status of the access stratum time distribution configuration.

*** Eigth Change ***
[bookmark: _Toc510696590][bookmark: _Toc35971382][bookmark: _Toc67903506][bookmark: _Toc89295558][bookmark: _Toc94261280][bookmark: _Toc97026655]5.2.2.1	Introduction
Service operations defined for the Ntsctsf_TimeSynchronization service are shown in table 5.2.2.1-1.
[bookmark: _Hlk68604557]Table 5.2.2.1-1: Ntsctsf_TimeSynchronization Service Operations
	Service Operation Name
	Description
	Initiated by

	Ntsctsf_TimeSynchronization_CapsSubscribe
	Allows the NF service consumer to create a subscription to the notification about the capability of time synchronization service for a list of UEs or a DNN/S-NSSAI combination.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_CapsUnsubscribe
	Allows the NF service consumer to delete the subscription to the notification about capability of time synchronization service for a list of UEs or a DNN/S-NSSAI combination.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_CapsNotify
	Allows the TSCTSF to notify the NF service consumer of the capability of time synchronization service.
	TSCTSF

	Ntsctsf_TimeSynchronization_ConfigCreate
	Allows the NF service consumer to create a time synchronization configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ConfigUpdate
	Allows the NF service consumers to update the time synchronization configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ConfigDelete
	Allows the NF service consumer to delete the time synchronization configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ConfigUpdateNotify
	Allows the TSCTSF to notify the NF service consumer of the state of time synchronization configuration.
	TSCTSF

	Ntsctsf_TimeSynchronization_ASTICreate
	Allows the NF service consumer to create a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ASTIUpdate
	Allows the NF service consumer to update a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ASTIDelete
	Allows the NF service consumer to delete a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_TimeSynchronization_ASTIGet
	Allows the NF service consumer to query the status of the 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)



NOTE:	The NEF and the AF use the Ntsctsf_TimeSynchronization service in the same way.

*** Ninth Change ***
[bookmark: _Toc94261302][bookmark: _Toc97026677]5.2.2.9	Nnef_TimeSynchronization_ASTICreate
[bookmark: _Toc85734893][bookmark: _Toc89295582][bookmark: _Toc94261303][bookmark: _Toc97026678]5.2.2.9.1	General
This service operation is used by an NF service consumer to create a 5G access stratum time distribution configuration.
The following procedures using the Nnef_TimeSynchronization_ASTICreate service operation are supported:
-	creating a new configuration..
[bookmark: _Toc85734894][bookmark: _Toc89295583][bookmark: _Toc94261304][bookmark: _Toc97026679]5.2.2.9.2	Creating a new configuration
Figure 5.2.2.9.2-1 illustrates the creation of a configuration.


Figure 5.2.2.9.2-1: 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>/asti-configurations". The HTTP POST message shall include the AccessTimeDistributionData data structure as request body, as shown in figure 5.2.2.9.2-1, 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;
-	indication of any UE within the "anyUeInd" attribute; or
-	identification of a group of UE(s) within the "interGrpId" attribute.
-	5G access stratum time distribution parameters within the "asTimeDisParam" attribute;
-	DNN with the "dnn" attribute if the "anyUeInd" attribute is included and set to "true";
-	S-NSSAI with the "snssai" attribute if the "anyUeInd" attribute is included and set to "true".
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 "timeSyncErrBudget" attribute;
· may include the temporal validity condition within the "tempValidity" attribute.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	interact with the UDR to store the configuration information in the UDR by using the Nudr_DataRepository service as defined in 3GPP TS 29.519 [14];
-	create a new resource, which represents a new "Individual ASTI Configuration" instance, addressed by a URI as defined in subclause 6.1.3.7 and containing a TSCTSF created resource identifier;
-	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-time-sync/<apiVersion>/asti-configurations/{astiConfigId}", as shown in figure 5.2.2.9.2-1, 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 6.1.7.
[bookmark: _Toc85734895][bookmark: _Toc89295584][bookmark: _Toc94261305][bookmark: _Toc97026680]5.2.2.10	Ntsctsf_TimeSynchronization_ASTIUpdate
[bookmark: _Toc85734896][bookmark: _Toc89295585][bookmark: _Toc94261306][bookmark: _Toc97026681]5.2.2.10.1	General
This service operation is used by an NF service consumer to update a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ASTIUpdate service operation are supported:
-	Updating an existing configuration.
[bookmark: _Toc85734897][bookmark: _Toc89295586][bookmark: _Toc94261307][bookmark: _Toc97026682]5.2.2.10.2	Updating an existing configuration
Figure 5.2.2.10.2-1 illustrates the updating of an existing configuration.


Figure 5.2.2.10.2-1: 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>/asti-configurations/{astiConfigId}" representing an existing "Individual ASTI Configuration" resource, as shown in figure 5.2.2.10.2-1, step 1, to modify the configuration.
The AccessTimeDistributionData data structure provided in the request body shall include the updated information as defined in clause 5.2.2.9.2.
Upon receipt of the corresponding HTTP PUT message, if the request is authorized, theTSCTSF shall:
· interact with the UDR to update the configuration information in the UDR by using the Nudr_DataRepository service as defined in 3GPP TS 29.519 [14].
· update the existing "Individual ASTI Configuration" resource. Then the TSCTSF shall send a HTTP response including "200 OK" status code with AccessTimeDistributionData data structure or "204 No Content" status code, as shown in figure 5.2.2.10.2-1, step 2.
If the TSCTSF cannot successfully fulfil the received HTTP PUT request due to the internal TSCTSF error or due to the error in the HTTP PUT request, the TSCTSF shall send the HTTP error response 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].
[bookmark: _Toc89295587][bookmark: _Toc94261308][bookmark: _Toc97026683]5.2.2.11	Ntsctsf_TimeSynchronization_ASTIDelete
[bookmark: _Toc89295588][bookmark: _Toc94261309][bookmark: _Toc97026684]5.2.2.11.1	General
This service operation is used by an NF service consumer to delete a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ASTIDelete service operation are supported:
-	Delete an existing configuration.
[bookmark: _Toc89295589][bookmark: _Toc94261310][bookmark: _Toc97026685]5.2.2.11.2	Delete an existing configuration
Figure 5.2.2.11.2-1 illustrates the deleting of an existing configuration.


Figure 5.2.2.11.2-1: Deletion of a configuration
To delete a configuration, the NF service consumer shall send an HTTP DELETE request to the resource "{apiRoot}/ntsctsf-time-sync/<apiVersion>/asti-configurations/{astiConfigId}" representing an existing "Individual ASTI Configuration" resource, as shown in figure 5.2.2.11.2-1, step 1, to delete the configuration.
Upon the reception of an HTTP DELETE request from the NF service consumer, if the HTTP DELETE request is authorized, the TSCTSF shall:
-	interact with the UDR to remove the configuration information in the UDR by using the Nudr_DataRepository service as defined in 3GPP TS 29.519 [14].
-	remove the corresponding configuration and respond with "204 No Content" as shown in figure 5.2.2.11.2-1, step 2.
If the TSCTSF cannot successfully fulfil the received HTTP DELETE request due to the internal TSCTSF error or due to the error in the HTTP DELETE request, the TSCTSF shall send the HTTP error response as specified in clause 6.1.7.
If the TSCTSF determines the received HTTP DELETE 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].
[bookmark: _Toc89295590][bookmark: _Toc94261311][bookmark: _Toc97026686]5.2.2.12	Ntsctsf_TimeSynchronization_ASTIGet
[bookmark: _Toc89295591][bookmark: _Toc94261312][bookmark: _Toc97026687]5.2.2.12.1	General
This service operation is used by an NF service consumer to retrieve ths status of the access stratum time distribution for a list of UEs.
The following procedures using the Ntsctsf_TimeSynchronization_ASTIGet service operation are supported:
-	Retrieve the status of access stratum time distribution.
[bookmark: _Toc89295592][bookmark: _Toc94261313][bookmark: _Toc97026688]5.2.2.12.2	Retrieve the status of access stratum time distribution
Figure 5.2.2.12.2-1 illustrates the retrieval of the status of access stratum time distribution.


Figure 5.2.2.12.2-1: Retrieval of the status of access stratum time distribution
To retrieve the status of access stratum time distribution, the NF service consumer shall send an HTTP POST request to the resource "{apiRoot}/ntsctsf-time-sync/<apiVersion>/asti-configurations/retrieve". The HTTP POST message shall include the StatusRequestData data structure as request body, as shown in figure 5.2.2.11.2-1, step 1. The StatusRequestData data structure shall include:
-	identification of a list of individual UEs within the "supis" attribute;
and may include:
· DNN with the "dnn" attribute
· S-NSSAI with the "snssai" attribute.
Upon the reception of an HTTP POST request and if the HTTP POST request is accepted by the TSCTSF, the TSCTSF determines the status of the access stratum time distribution is active for a UE if there is a 5G access stratum time distribution configuration applicable to the UE; otherwise the status of the access stratum time distribution is inactive for the UE. The TSCTSF shall send an HTTP "200 OK" response with the StatusResponseData data structure as response body, as shown in figure 5.2.2.11.2-1, step 2 to notify of the status.
Within the StatusResponseData data structure, TSCTSF may include:
· a list of UE identifier(s) whose status of the access stratum time distribution is inactive within the "inactiveUes" attribute;
· the "activeUes" attribute containing one or more the ActiveUe instances which includes the UE identifier whose status of the access stratum time distribution is active within the "supi" attribute and optionally the requested time synchronization error budget within the "timeSyncErrBudget" attribute.
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 6.1.7.

*** Tenth Change ***
5.4	Ntsctsf_ASTI Service
5.4.1	Service Description
5.4.1.1	Overview
This service provides authorization of NF Service Consumer requests for the activation, update, and deactivation of the 5G access stratum time distribution.
NOTE:	The AF can use either the procedure specified in bullet 1) and 2) of clause 5.2.1.1 for configuring the (g)PTP instance in 5GS or the procedure specified in Ntsctsf_ASTI service for controlling the 5G access stratum time distribution for a particular UE. The procedures are not intended to be used in conjunction.
5.4.1.2	Network Functions
5.4.1.2.1	TSCTSF
The TSCTSF supports to:
-	receive the request to activate or update the 5G access stratum time distribution configuration from the NEF or AF and provide it for the target UE(s) to the PCF;
-	receive the request to delete the 5G access stratum time distribution configuration from the NEF or AF and provide it for the target UE(s) to the PCF;
-	receive the request to query the status of the access stratum time distribution from the NEF or AF and respond to the NEF or AF with the status of the access stratum time distribution.
5.4.1.2.2	NF Service Consumers
The NF service consumer supports to:
-	send the request to create, modify and delete the 5G access stratum time distribution configuration to the TSCTSF; and
-	query the status of the access stratum time distribution configuration.
5.4.2	Service Operations
5.4.2.1	Introduction
Service operations defined for the Ntsctsf_ASTI service are shown in table 5.4.2.1-1.
Table 5.4.2.1-1: Ntsctsf_ASTI Service Operations
	Service Operation Name
	Description
	Initiated by

	Ntsctsf_ASTI_Create
	Allows the NF service consumer to create a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Update
	Allows the NF service consumer to update a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Delete
	Allows the NF service consumer to delete a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Get
	Allows the NF service consumer to query the status of the 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)



NOTE:	The NEF and the AF use the Ntsctsf_ASTI service in the same way.
5.4.2.2	Ntsctsf_ASTI_Create
5.4.2.2.1	General
This service operation is used by an NF service consumer to create a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_ASTI_Create service operation are supported:
-	creating a new configuration..
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; 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 "timeSyncErrBudget" attribute;
· may include the temporal validity condition within the "tempValidity" attribute.
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 a group of UEs, 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 [r2].
-	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 [r1], if not yet subscribed;
-	interact with the PCF 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" instance, addressed by a URI as defined in subclause 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.
5.4.2.3	Ntsctsf_ASTI_Update
5.4.2.3.1	General
This service operation is used by an NF service consumer to update a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_ASTI_Update service operation are supported:
-	Updating an existing configuration.
5.4.2.3.2	Updating an existing configuration
Figure 5.4.2.3.2-1 illustrates the updating of an existing configuration.


Figure 5.4.2.3.2-1: Update of a configuration
To update a configuration, the NF service consumer shall send an HTTP PUT request to the resource "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}" representing an existing "Individual ASTI Configuration" resource, as shown in figure 5.4.2.3.2-1, step 1, to modify the configuration.
The AccessTimeDistributionData data structure provided in the request body shall include an updated representation of the "Individual ASTI Configuration" resource with the updated 5G access stratum time distribution configuration information as defined in clause 5.4.2.2.2.
Upon receipt of the corresponding HTTP PUT message, if the request is authorized, theTSCTSF shall:
· interact with the PCF to provide the updated configuration information using the Npcf_AMPolicyAuthorization_Update service operation as defined in 3GPP TS 29.534 [14]; and
· update the existing "Individual ASTI Configuration" resource. Then the TSCTSF shall send a HTTP response including "200 OK" status code with AccessTimeDistributionData data structure or "204 No Content" status code, as shown in figure 5.4.2.3.2-1, step 2.
If the TSCTSF cannot successfully fulfil the received HTTP PUT request due to the internal TSCTSF error or due to the error in the HTTP PUT request, the TSCTSF shall send the HTTP error response as specified in clause 6.3.7.
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].
5.4.2.4	Ntsctsf_ASTI_Delete
5.4.2.4.1	General
This service operation is used by an NF service consumer to delete a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_ASTI_Delete service operation are supported:
-	Delete an existing configuration.
5.4.2.4.2	Delete an existing configuration
Figure 5.4.2.4.2-1 illustrates the deleting of an existing configuration.


Figure 5.4.2.4.2-1: Deletion of a configuration
To delete a configuration, the NF service consumer shall send an HTTP DELETE request to the resource "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}" representing an existing "Individual ASTI Configuration" resource, as shown in figure 5.4.2.4.2-1, step 1, to delete the configuration.
Upon the reception of an HTTP DELETE request from the NF service consumer, if the HTTP DELETE request is authorized, the TSCTSF shall:
-	interact with the PCF to remove the configuration information in the PCF by using the Npcf_AMPolicyAuthorization_Delete service operation as defined in 3GPP TS 29.534 [14].
-	remove the corresponding configuration and respond with "204 No Content" as shown in figure 5.4.2.4.2-1, step 2.
If the TSCTSF cannot successfully fulfil the received HTTP DELETE request due to the internal TSCTSF error or due to the error in the HTTP DELETE request, the TSCTSF shall send the HTTP error response as specified in clause 6.3.7.
If the TSCTSF determines the received HTTP DELETE 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].
5.4.2.5	Ntsctsf_ASTI_Get
5.4.2.5.1	General
This service operation is used by an NF service consumer to retrieve ths status of the access stratum time distribution for a list of UEs.
The following procedures using the Ntsctsf_ASTI_Get service operation are supported:
-	Retrieve the status of access stratum time distribution.
5.4.2.5.2	Retrieve the status of access stratum time distribution
Figure 5.4.2.5.2-1 illustrates the retrieval of the status of access stratum time distribution.


Figure 5.4.2.5.2-1: Retrieval of the status of access stratum time distribution
To retrieve the status of access stratum time distribution, the NF service consumer shall send an HTTP POST request to the resource "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/retrieve". The HTTP POST message shall include the StatusRequestData data structure as request body, as shown in figure 5.4.2.5.2-1, step 1. The StatusRequestData data structure shall include:
-	identification of a list of individual UEs within the "supis" attribute;
Upon the reception of an HTTP POST request and if the HTTP POST request is accepted by the TSCTSF, the TSCTSF determines the status of the access stratum time distribution is active for a UE if there is a 5G access stratum time distribution configuration applicable to the UE, i.e., it applies according to the temporal validity, if present, and the access time distribution via Uu reference point is activated; otherwise, the status of the access stratum time distribution is inactive for the UE. 
The TSCTSF shall send an HTTP "200 OK" response with the StatusResponseData data structure as response body, as shown in figure 5.4.2.5.2-1, step 2 to notify of the status.
Within the StatusResponseData data structure, TSCTSF may include:
· a list of UE identifier(s) whose status of the access stratum time distribution is inactive within the "inactiveUes" attribute;
· the "activeUes" attribute containing one or more the ActiveUe instances which includes the UE identifier whose status of the access stratum time distribution is active within the "supi" attribute and the requested time synchronization error budget, if available, within the "timeSyncErrBudget" attribute.
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.

*** Eleventh Change ***
[bookmark: _Toc510696608][bookmark: _Toc35971399][bookmark: _Toc67903523][bookmark: _Toc89295630][bookmark: _Toc94261351][bookmark: _Toc97026738]6.1.3.1	Overview




Figure 6.1.3.1-1: Resource URI structure of the Ntsctsf_TimeSynchronization API
Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.1.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	Time Synchronization Exposure
	/subscriptions
	POST
	Create a new subscription to notification of capability of time synchronization service.

	Individual Time Synchronization Exposure Subscription
	/subscriptions/{subscriptionId}
	GET
	Read a subscription to notification of capability of time synchronization service.

	
	
	DELETE
	Delete a subscription to notification of capability of time synchronization service.

	Time Synchronization Exposure Configurations
	/subscriptions/{subscriptionId}/configurations
	POST
	Create a new configuration to time synchronization exposure.

	Individual Time Synchronization Exposure Configuration
	/subscriptions/{subscriptionId}/configurations/{configurationId}
	GET
	Read a configuration to time synchronization exposure.

	
	
	PUT
	Modify all of the properties of an existing configuration to time synchronization exposure.

	
	
	DELETE
	Delete a configuration to time synchronization exposure.

	ASTI Configurations
	/asti-configurations/
	POST
	Create a new configuration of the 5G access stratum time distribution.

	
	
	retrieve
(POST)
	Request the status of the access stratum time distribution for a list of UEs.

	Individual ASTI Configuration
	/asti-configurations/{astiConfigId}
	PATCH
	Request to update the 5G access stratum time distribution configuration.

	
	
	DELETE
	Request to delete the 5G access stratum time distribution configuration.




***Twelfth Change ***
[bookmark: _Toc81065764][bookmark: _Toc89295657][bookmark: _Toc94261378][bookmark: _Toc97026765]6.1.3.6	Resource: ASTI Configurations
[bookmark: _Toc81065765][bookmark: _Toc89295658][bookmark: _Toc94261379][bookmark: _Toc97026766]6.1.3.6.1	Description
This resource allows a NF service consumer to create a new Individual ASTI Configuration resource.
[bookmark: _Toc81065766][bookmark: _Toc89295659][bookmark: _Toc94261380][bookmark: _Toc97026767]6.1.3.6.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/asti-configurations
This resource shall support the resource URI variables defined in table 6.1.3.6.2-1.
Table 6.1.3.6.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.2.1

	apiVersion
	string
	See clause 6.2.1



[bookmark: _Toc81065767][bookmark: _Toc89295660][bookmark: _Toc94261381][bookmark: _Toc97026768]6.1.3.6.3	Resource Standard Methods
[bookmark: _Toc89295661][bookmark: _Toc94261382][bookmark: _Toc97026769]6.1.3.6.3.1	POST
This method shall support the URI query parameters specified in table 6.1.3.6.3.1-1.
Table 6.1.3.6.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.6.3.1-2 and the response data structures and response codes specified in table 6.1.3.6.3.1-3.
Table 6.1.3.6.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AccessTimeDistributionData
	M
	1
	Contains the information for the creation of a new Individual ASTI Configuration resource.



Table 6.1.3.6.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AccessTimeDistributionData
	M
	1
	201 Created
	The resource was created successfully and a representation of the created resource is returned. 
The URI of the created resource shall be returned in the "Location" HTTP header.

	NOTE:	The manadatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



Table 6.1.3.6.3.1-4: Headers supported by the 201 response code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location 
	string
	M
	1
	Contains the URI of the newly created resource, according to the structure:
{apiRoot}/ntsctsf-time-sync/<apiVersion>/asti-configurations/{astiConfigId}



[bookmark: _Toc81065768][bookmark: _Toc89295662][bookmark: _Toc94261383][bookmark: _Toc97026770]6.1.3.6.4	Resource Custom Operations
[bookmark: _Toc28012193][bookmark: _Toc34123046][bookmark: _Toc36037996][bookmark: _Toc38875378][bookmark: _Toc43191859][bookmark: _Toc45133254][bookmark: _Toc51316758][bookmark: _Toc51761938][bookmark: _Toc56674925][bookmark: _Toc56675316][bookmark: _Toc59016302][bookmark: _Toc63167900][bookmark: _Toc66262410][bookmark: _Toc68166916][bookmark: _Toc73538034][bookmark: _Toc75351910][bookmark: _Toc83231720][bookmark: _Toc85535025][bookmark: _Toc89295663][bookmark: _Toc94261384][bookmark: _Toc97026771]6.1.3.6.4.1	Overview
Table 6.1.3.6.4.1-1: Custom operations
	Operation Name
	Custom operation URI
	Mapped HTTP method
	Description

	retrieve
	/asti-configurations/retrieve
	retrieve (POST)
	Request the status of the 5G access stratum time distribution for a list of UEs.



[bookmark: _Toc28012194][bookmark: _Toc34123047][bookmark: _Toc36037997][bookmark: _Toc38875379][bookmark: _Toc43191860][bookmark: _Toc45133255][bookmark: _Toc51316759][bookmark: _Toc51761939][bookmark: _Toc56674926][bookmark: _Toc56675317][bookmark: _Toc59016303][bookmark: _Toc63167901][bookmark: _Toc66262411][bookmark: _Toc68166917][bookmark: _Toc73538035][bookmark: _Toc75351911][bookmark: _Toc83231721][bookmark: _Toc85535026][bookmark: _Toc89295664][bookmark: _Toc94261385][bookmark: _Toc97026772]6.1.3.6.4.2	Operation: retrieve
[bookmark: _Toc28012195][bookmark: _Toc34123048][bookmark: _Toc36037998][bookmark: _Toc38875380][bookmark: _Toc43191861][bookmark: _Toc45133256][bookmark: _Toc51316760][bookmark: _Toc51761940][bookmark: _Toc56674927][bookmark: _Toc56675318][bookmark: _Toc59016304][bookmark: _Toc63167902][bookmark: _Toc66262412][bookmark: _Toc68166918][bookmark: _Toc73538036][bookmark: _Toc75351912][bookmark: _Toc83231722][bookmark: _Toc85535027][bookmark: _Toc89295665][bookmark: _Toc94261386][bookmark: _Toc97026773]6.1.3.6.4.2.1	Description
[bookmark: _Toc28012196][bookmark: _Toc34123049][bookmark: _Toc36037999][bookmark: _Toc38875381][bookmark: _Toc43191862][bookmark: _Toc45133257][bookmark: _Toc51316761][bookmark: _Toc51761941][bookmark: _Toc56674928][bookmark: _Toc56675319][bookmark: _Toc59016305][bookmark: _Toc63167903][bookmark: _Toc66262413][bookmark: _Toc68166919][bookmark: _Toc73538037][bookmark: _Toc75351913][bookmark: _Toc83231723][bookmark: _Toc85535028][bookmark: _Toc89295666][bookmark: _Toc94261387][bookmark: _Toc97026774]6.1.3.6.4.2.2	Operation Definition
This custom operation retrieves the status of the access stratum time distribution for a list of UEs.
This operation shall support the request data structures specified in table 6.1.3.6.4.2.2-1 and the response data structure and response codes specified in table 6.1.3.6.4.2.2-2.
Table 6.1.3.6.4.2.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	StatusRequestData
	M
	1
	Parameters to be sent by the NF service consumer when the status of the 5G access stratum time distribution for a list of UEs is requested.



Table 6.1.3.6.4.2.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	StatusResponseData
	M
	1
	200 OK
	Status of the 5G access stratum time distribution for a list of UEs is returned.

	NOTE:	The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4] shall also apply.



[bookmark: _Toc81065769][bookmark: _Toc89295667][bookmark: _Toc94261388][bookmark: _Toc97026775]6.1.3.7	Resource: Individual ASTI Configuration
[bookmark: _Toc81065770][bookmark: _Toc89295668][bookmark: _Toc94261389][bookmark: _Toc97026776]6.1.3.7.1	Description
This resource allows a NF service consumer to read, modify or delete an existing Individual ASTI Configuration resource.
[bookmark: _Toc81065771][bookmark: _Toc89295669][bookmark: _Toc94261390][bookmark: _Toc97026777]6.1.3.7.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/asti-configurations/{astiConfigId}
This resource shall support the resource URI variables defined in table 6.1.3.7.2-1.
Table 6.1.3.7.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.2.1

	apiVersion
	string
	See clause 6.2.1

	astiConfigId
	string
	See clause 6.2.1



[bookmark: _Toc81065772][bookmark: _Toc89295670][bookmark: _Toc94261391][bookmark: _Toc97026778]6.1.3.7.3	Resource Standard Methods
[bookmark: _Toc89295671][bookmark: _Toc94261392][bookmark: _Toc97026779][bookmark: _Toc81065774]6.1.3.7.3.2	PUT
This method shall support the URI query parameters specified in table 6.1.3.7.3.2-1.
Table 6.1.3.7.3.2-1: URI query parameters supported by the PATCH method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.7.3.2-2 and the response data structures and response codes specified in table 6.1.3.7.3.2-3.
Table 6.1.3.7.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AccessTimeDistributionData
	M
	1
	Contains the modification(s) to apply to the Individual ASTI Configuration resource.



Table 6.1.3.7.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	AccessTimeDistributionData
	M
	1
	200 OK
	Successful case. The Individual ASTI Configuration resource was modified and a representation of that resource is returned.

	n/a
	
	
	204 No Content
	Successful case.
The Individual ASTI Configuration resource was modified.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection, during an Individual ASTI Configuration resource modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection, during an Individual ASTI Configuration resource modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	NOTE:	In addition, the HTTP status codes which are specified as mandatory in table 5.2.7.1-1 of 3GPP TS 29.500 [4] for the PATCH method shall also apply.



Table 6.1.3.7.3.2-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



Table 6.1.3.7.3.2-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



[bookmark: _Toc89295672][bookmark: _Toc94261393][bookmark: _Toc97026780][bookmark: _Toc81065775]6.1.3.7.3.3	DELETE
This method shall support the URI query parameters specified in table 6.1.3.7.3.3-1.
Table 6.1.3.7.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.1.7.3.3.3-2 and the response data structures and response codes specified in table 6.1.3.7.3.3-3.
Table 6.1.3.7.3.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.7.3.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	The configuration was terminated successfully.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection, during an Individual ASTI Configuration resource modification deletion. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection, during an Individual ASTI Configuration resource modification e deletion. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	NOTE:	In addition, the HTTP status codes which are specified as mandatory in table 5.2.7.1-1 of 3GPP TS 29.500 [4] for the PATCH method shall also apply.



Table 6.1.3.7.3.3-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



Table 6.1.3.7.3.3-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



[bookmark: _Toc89295673][bookmark: _Toc94261394][bookmark: _Toc97026781]6.1.3.7.4	Resource Custom Operations
None

*** Thirteenth Change ***
[bookmark: _Toc510696633][bookmark: _Toc35971428][bookmark: _Toc67903544][bookmark: _Toc89295691][bookmark: _Toc94261407][bookmark: _Toc97026794]6.1.6.1	General
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

	AccessTimeDistributionData
	6.1.6.1.7
	Contains the parameters for the creation of 5G access stratum time distribution configuration.
	

	AsTimeDistributionParam
	6.1.6.1.8
	Contains the 5G access stratum time distribution parameters.
	

	ActiveUe
	6.1.6.2.11
	Contains the UE identifier whose status of the access stratum time distribution is active and the optional requested time synchronization error budget.
	

	ConfigForPort
	6.1.6.2.16
	Contains the configuration for a port.
	

	PtpCapabilitiesPerUe
	6.1.6.2.6
	Contains the PTP capabilities supported by a UE.
	

	PtpInstance
	6.1.6.2.15
	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
	6.1.6.2.14
	Contains the configuration of time synchronization service
	

	TimeSyncExposureConfigNotif
	6.1.6.2.12
	Contains the notification of configuration of time synchronization service.
	

	TimeSyncExposureSubsNotif
	6.1.6.2.3
	Contains the notification of time synchronization service.
	

	StateOfConfiguration
	6.1.6.2.13
	Indicates the states for NW-TT and DS-TT ports.
	

	StatusRequestData
	6.1.6.2.9
	Contains the parameters for retrieval of the status of the access stratum time distribution for a list of UEs.
	

	StatusResponseData
	6.1.6.2.10
	Contains the parameters for the status of the access stratum time distribution for a list of UEs.
	

	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.
	

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

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

	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.
	



*** Fourteenth Change ***
[bookmark: _Toc89295699][bookmark: _Toc94261415][bookmark: _Toc97026802]6.1.6.2.7	Type: AccessTimeDistributionData
Table 6.1.6.2.7-1: Definition of type AccessTimeDistributionData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supis
	array(Supi)
	C
	1..N
	Subscription Permanent Identifier. (NOTE 1)
	

	interGrpId
	GroupId
	C
	0.1
	The internal Group Id(s). (NOTE 1)
	

	anyUeInd
	boolean
	C
	0..1
	Identifies whether the AF request applies to any UE (i.e. all UEs). This attribute shall set to "true" if applicable for any UE, otherwise, set to "false". (NOTE 1)
	

	dnn
	Dnn
	C
	0..1
	Identifies a DNN, a full DNN with both the Network Identifier and Operator Identifier, or a DNN with the Network Identifier only. (NOTE 2)
	

	snssai
	Snssai
	C
	0..1
	Identifies an S-NSSAI. (NOTE 2)
	

	asTimeDisParam
	AsTimeDistributionParam
	M
	1
	5G access stratum time distribution parameters
	

	suppFeat
	SupportedFeatures
	C
	0..1
	Represents the features supported by the NF service consumer. This parameter shall be supplied by the NF service consumer in the POST request and the response that requested the creation of an Individual ASTI Configuration resource.
	

	NOTE 1:	One of "supis", "interGrpId" or "anyUeInd" attribute shall be provided.
NOTE 2:	Any of it shall be presented if "anyUeInd" attribute is presented.



[bookmark: _Toc89295700][bookmark: _Toc94261416][bookmark: _Toc97026803]
*** Fifteenth Change ***
6.1.6.2.8	Type: AsTimeDistributionParam
Table 6.1.6.2.8-1: 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.
	

	timeSyncErrBudget
	Uinteger
	O
	0..1
	Indicates the time synchronization error budget in terms of time units of microseconds.
	

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



[bookmark: _Toc85734988][bookmark: _Toc89295701][bookmark: _Toc94261417][bookmark: _Toc97026804]
*** Sixteenth Change ***
6.1.6.2.9	Type: StatusRequestData
Table 6.1.6.2.9-1: Definition of type StatusRequestData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supis
	array(Supi)
	M
	1
	Subscription Permanent Identifier.
	

	dnn
	Dnn
	O
	0..1
	Identifies a DNN, a full DNN with both the Network Identifier and Operator Identifier, or a DNN with the Network Identifier only.
	

	snssai
	Snssai
	O
	0..1
	Identifies an S-NSSAI.
	



[bookmark: _Toc89295702][bookmark: _Toc94261418][bookmark: _Toc97026805]
*** Seventeenth Change ***
6.1.6.2.10	Type: StatusResponseData
Table 6.1.6.2.10-1: Definition of type StatusResponseData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

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

	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.
	



[bookmark: _Toc89295703][bookmark: _Toc94261419][bookmark: _Toc97026806]
*** Eighteenth Change ***
6.1.6.2.11	Type: ActiveUe
Table 6.1.6.2.11-1: Definition of type ActiveUe
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supi
	Supi
	M
	1
	Indicate the UE whose status of the access stratum time distribution is active.
	

	timeSyncErrBudget
	Uinteger
	O
	0..1
	Indicates the time synchronization error budget in terms of time units of microseconds.
	




*** Nineteenth Change ***
6.3	Ntsctsf_ASTI Service API
6.3.1	Introduction
The Ntsctsf_ASTI service shall use the Ntsctsf_ASTI API.
The API URI of the Ntsctsf_ASTI API shall be:
{apiRoot}/<apiName>/<apiVersion>
The request URIs used in HTTP requests from the NF service consumer towards the NF service producer shall have the Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:
{apiRoot}/<apiName>/<apiVersion>/<apiSpecificResourceUriPart>
with the following components:
-	The {apiRoot} shall be set as described in 3GPP TS 29.501 [5].
-	The <apiName> shall be " ntsctsf-asti".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 5.3.
6.3.2	Usage of HTTP
6.3.2.1	General
HTTP/2, IETF RFC 7540 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].
The OpenAPI [6] specification of HTTP messages and content bodies for the Ntsctsf_ASTI API is contained in Annex A.
6.3.2.2	HTTP standard headers
6.3.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
6.3.2.2.2	Content type
JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type "application/json".
"Problem Details" JSON object shall be used to indicate additional details of the error in a HTTP response body and shall be signalled by the content type "application/problem+json", as defined in IETF RFC 7807 [13].
6.3.2.3	HTTP custom headers
The mandatory HTTP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [4] shall be supported, and the optional HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4] may be supported.
In this Release of the specification, no specific custom headers are defined for the Ntsctsf_ASTI API.
6.3.3	Resources
6.3.3.1	Overview



Figure 6.3.3.1-1: Resource URI structure of the Ntsctsf_ASTI API
Table 6.3.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.3.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	ASTI Configurations
	/configurations/
	POST
	Create a new configuration of the 5G access stratum time distribution.

	
	configurations/retrieve
	retrieve
(POST)
	Request the status of the access stratum time distribution for a list of UEs.

	Individual ASTI Configuration
	/configurations/{configId}
	PATCH
	Request to update the 5G access stratum time distribution configuration.

	
	
	DELETE
	Request to delete the 5G access stratum time distribution configuration.



6.3.3.2	Resource: ASTI Configurations
6.3.3.2.1	Description
This resource allows a NF service consumer to create a new Individual ASTI Configuration resource.
6.3.3.2.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-asti/<apiVersion>/configurations
This resource shall support the resource URI variables defined in table 6.3.3.2.2-1.
Table 6.3.3.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.3.1

	apiVersion
	string
	See clause 6.3.1



6.3.3.2.3	Resource Standard Methods
6.3.3.2.3.1	POST
This method shall support the URI query parameters specified in table 6.3.3.2.3.1-1.
Table 6.3.3.2.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.3.3.2.3.1-2 and the response data structures and response codes specified in table 6.3.3.2.3.1-3.
Table 6.3.3.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AccessTimeDistributionData
	M
	1
	Contains the information for the creation of a new Individual ASTI Configuration resource.



Table 6.3.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AccessTimeDistributionData
	M
	1
	201 Created
	The resource was created successfully and a representation of the created resource is returned. 
The URI of the created resource shall be returned in the "Location" HTTP header.

	NOTE:	The manadatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



Table 6.3.3.2.3.1-4: Headers supported by the 201 response code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location 
	string
	M
	1
	Contains the URI of the newly created resource, according to the structure:
{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}



6.3.3.2.4	Resource Custom Operations
6.3.3.2.4.1	Overview
Table 6.3.3.2.4.1-1: Custom operations
	Operation Name
	Custom operation URI
	Mapped HTTP method
	Description

	retrieve
	/configurations/retrieve
	retrieve (POST)
	Request the status of the 5G access stratum time distribution for a list of UEs.



6.3.3.2.4.2	Operation: retrieve
6.3.3.2.4.2.1	Description
6.3.3.2.4.2.2	Operation Definition
This custom operation retrieves the status of the access stratum time distribution for a list of UEs.
This operation shall support the request data structures specified in table 6.3.3.2.4.2.2-1 and the response data structure and response codes specified in table 6.3.3.24.2.2-2.
Table 6.3.3.2.4.2.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	StatusRequestData
	M
	1
	Parameters to be sent by the NF service consumer when the status of the 5G access stratum time distribution for a list of UEs is requested.



Table 6.3.3.2.4.2.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	StatusResponseData
	M
	1
	200 OK
	Status of the 5G access stratum time distribution for a list of UEs is returned.

	NOTE:	The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4] shall also apply.



6.3.3.3	Resource: Individual ASTI Configuration
6.3.3.3.1	Description
This resource allows a NF service consumer to read, modify or delete an existing Individual ASTI Configuration resource.
6.3.3.3.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}
This resource shall support the resource URI variables defined in table 6.3.3.3.2-1.
Table 6.3.3.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.3.1

	apiVersion
	string
	See clause 6.3.1

	configId
	string
	Identifier of an Individual ASTI Configuration resource.



6.3.3.3.3	Resource Standard Methods
6.3.3.3.3.2	PUT
This method shall support the URI query parameters specified in table 6.3.3.3.3.2-1.
Table 6.3.3.3.3.2-1: URI query parameters supported by the PATCH method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.3.3.3.3.2-2 and the response data structures and response codes specified in table 6.3.3.3.3.2-3.
Table 6.3.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AccessTimeDistributionData
	M
	1
	Contains the modification(s) to apply to the Individual ASTI Configuration resource.



Table 6.3.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	AccessTimeDistributionData
	M
	1
	200 OK
	Successful case. The Individual ASTI Configuration resource was modified and a representation of that resource is returned.

	n/a
	
	
	204 No Content
	Successful case.
The Individual ASTI Configuration resource was modified.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection, during an Individual ASTI Configuration resource modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection, during an Individual ASTI Configuration resource modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	NOTE:	In addition, the HTTP status codes which are specified as mandatory in table 5.2.7.1-1 of 3GPP TS 29.500 [4] for the PATCH method shall also apply.



Table 6.3.3.3.3.2-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



Table 6.3.3.3.3.2-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



6.3.3.3.3.3	DELETE
This method shall support the URI query parameters specified in table 6.3.3.3.3.3-1.
Table 6.3.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.3.3.3.3.3-2 and the response data structures and response codes specified in table 6.3.3.3.3.3-3.
Table 6.3.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.3.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	The configuration was terminated successfully.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection, during an Individual ASTI Configuration resource modification deletion. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection, during an Individual ASTI Configuration resource modification e deletion. The response shall include a Location header field containing an alternative URI of the resource located in an alternative TSCTSF (service) instance.

	NOTE:	In addition, the HTTP status codes which are specified as mandatory in table 5.2.7.1-1 of 3GPP TS 29.500 [4] for the PATCH method shall also apply.



Table 6.3.3.3.3.3-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



Table 6.3.3.3.3.3-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative TSCTSF (service) instance.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the request is redirected.



6.3.3.3.4	Resource Custom Operations
None.
6.3.4	Custom Operations without associated resources
None.
6.3.5	Notifications
None.
6.3.6	Data Model
6.3.6.1	General
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.
	

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

	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.
	

	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

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

	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.
	



6.3.6.2	Structured data types
6.3.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
6.3.6.2.2	Type: AccessTimeDistributionData
Table 6.3.6.2.2-1: Definition of type AccessTimeDistributionData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supis
	array(Supi)
	C
	1..N
	Subscription Permanent Identifier. (NOTE 1)
	

	interGrpId
	GroupId
	C
	0.1
	The internal Group Id(s). (NOTE 1)
	

	asTimeDisParam
	AsTimeDistributionParam
	M
	1
	5G access stratum time distribution parameters
	

	suppFeat
	SupportedFeatures
	C
	0..1
	Represents the features supported by the NF service consumer. This parameter shall be supplied by the NF service consumer in the POST request and the response that requested the creation of an Individual ASTI Configuration resource.
	

	NOTE 1:	One of "supis" or "interGrpId" attributes shall be provided.



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.
	

	timeSyncErrBudget
	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.
	



6.3.6.2.4	Type: StatusRequestData
Table 6.3.6.2.4-1: Definition of type StatusRequestData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supis
	array(Supi)
	M
	1
	Subscription Permanent Identifier.
	



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 UE(s) whose status of the access stratum time distribution is inactive.
	

	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.
	



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
	M
	1
	Indicate the UE whose status of the access stratum time distribution is active.
	

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



6.3.6.3	Simple data types and enumerations
6.3.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
6.3.6.3.2	Simple data types
The simple data types defined in table 6.3.6.3.2-1 shall be supported.
Table 6.3.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	
	
	



6.3.7	Error Handling
6.3.7.1	General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [5].
For the Ntsctsf_ASTI API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an HTTP method if the corresponding HTTP status codes are specified as mandatory for that HTTP method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].
In addition, the requirements in the following clauses are applicable for the Ntsctsf_ASTI API.
6.3.7.2	Protocol Errors
No specific procedures for the Ntsctsf_ASTI service are specified.
6.3.7.3	Application Errors
The application errors defined for the Ntsctsf_ASTI service are listed in Table 6.3.7.3-1.
Table 6.3.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	



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

	
	
	



6.3.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Ntsctsf_ASTI API may be authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client Credentials" authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.
If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Ntsctsf_ASTI API, shall obtain a "token" from the authorization server, by invoking the Access Token Request service, as described in 3GPP TS 29.510 [10], clause 5.4.2.2.
NOTE:	When multiple NRFs are deployed in a network, the NRF used as authorization server is the same NRF that the NF Service Consumer used for discovering the Ntsctsf_ASTI service.
The Ntsctsf_ASTI API defines a single scope "ntsctsf-asti" for the entire service, and it does not define any additional scopes at resource or operation level.

*** Twentieth Change ***
[bookmark: _Toc67903569][bookmark: _Toc89295786][bookmark: _Toc94261499][bookmark: _Toc97026887]A.2	Ntsctsf_TimeSynchronization API
openapi: 3.0.0
info:
  title: Ntsctsf_TimeSynchronization Service API
  version: 1.0.0-alpha.3
  description: |
    TSCTSF Time Synchronization Service.  
    © 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.565 V1.2.0; 5G System; Time Sensitive Communication and Time Synchronization Function Services; Stage 3.
  url: 'https://www.3gpp.org/ftp/Specs/archive/29_series/29.565/'
#
servers:
  - url: '{apiRoot}/ntsctsf-time-sync/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in subclause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
    - ntsctsf-timesynchronization
paths:
  /subscriptions:
    post:
      summary: Creates a new subscription to notification of capability of time synchronization service resource
      operationId: TimeSynchronizationExposureSubscriptions
      tags:
        - Time Synchronization Exposure Subscriptions (Collection)
      requestBody:
        description: Contains the information for the creation the resource
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/TimeSyncExposureSubsc'
      responses:
        '201':
          description: Successful creation of the resource
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimeSyncExposureSubsc'
          headers:
            Location:
              description: >
                Contains the URI of the created individual time synchronization exposure
                subscription resource, according to the structure
                {apiRoot}/ntsctsf-time-sync/{apiVersion}/subscriptions/{subscriptionId}
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
      callbacks:
        subsEventNotification:
          '{$request.body#/subsNotifUri':
            post:
              requestBody:
                description: Notification of an event occurrence in the TSCTSF.
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/TimeSyncExposureSubsNotif'
              responses:
                '204':
                  description: The receipt of the notification is acknowledged
                '307':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/307'
                '308':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/308'
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
  /subscriptions/{subscriptionId}:
    get:
      summary: "Reads an existing Individual Time Synchronization Exposure Subscription"
      operationId: GetIndividualTimeSynchronizationExposureSubscription
      tags:
        - Individual Time Synchronization Exposure Subscription (Document)
      parameters:
        - name: subscriptionId
          description: string identifying an Individual Time Synchronization Exposure Subscription
          in: path
          required: true
          schema:
            type: string
      responses:
        '200':
          description: A representation of the resource is returned.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimeSyncExposureSubsc'
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '406':
          $ref: 'TS29571_CommonData.yaml#/components/responses/406'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      operationId: DeleteIndividualTimeSynchronizationExposureSubscription
      summary: Delete an Individual TimeSynchronization Exposure Subscription
      tags:
        - Individual Time Synchronization Exposure Subscription (Document)
      parameters:
        - name: subscriptionId
          in: path
          description: string identifying an Individual Time Synchronization Exposure Subscription
          required: true
          schema:
            type: string
      responses:
        '204':
          description: No Content. Resource was successfully deleted
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
  /subscriptions/{subscriptionId}/configurations:
    post:
      summary: "Craete a new Individual Time Synchronization Exposure Configuration"
      operationId: CreateIndividualTimeSynchronizationExposureConfiguration
      tags:
        - Individual Time Synchronization Exposure Configuration (Document)
      parameters:
        - name: subscriptionId
          description: string identifying an Individual Time Synchronization Exposure Subscription
          in: path
          required: true
          schema:
            type: string
      requestBody:
        description: Contains the information for the creation the resource
        required: true
        content:
          application/json:
            schema:
              $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/TimeSyncExposureConfig'
      responses:
        '201':
          description: Successful creation of the resource
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimeSyncExposureConfig'
          headers:
            Location:
              description: >
                Contains the URI of the created individual time synchronization exposure
                configuration resource, according to the structure
                {apiRoot}/ntsctsf-time-sync/{apiVersion}/subscriptions/{subscriptionId}
                /configurations/{configurationId}
              required: true
              schema:
                type: string
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
      callbacks:
        configEventNotification:
          '{$request.body#/configNotifUri':
            post:
              requestBody:
                description: Notification of an event occurrence in the TSCTSF.
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/TimeSyncExposureConfigNotif'
              responses:
                '204':
                  description: The receipt of the notification is acknowledged
                '307':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/307'
                '308':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/308'
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
  /subscriptions/{subscriptionId}/configurations/{configurationId}:
    get:
      summary: "Reads an existing Individual Time Synchronization Exposure Configuration"
      operationId: GetIndividualTimeSynchronizationExposureConfiguration
      tags:
        - Individual Time Synchronization Exposure Configuration (Document)
      parameters:
        - name: subscriptionId
          description: string identifying an Individual Time Synchronization Exposure Subscription
          in: path
          required: true
          schema:
            type: string
        - name: configurationId
          description: string identifying an Individual Time Synchronization Exposure Configuration
          in: path
          required: true
          schema:
            type: string
      responses:
        '200':
          description: A representation of the resource is returned.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimeSyncExposureConfig'
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '406':
          $ref: 'TS29571_CommonData.yaml#/components/responses/406'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    put:
      operationId: ReplaceIndividualTimeSynchronizationExposureConfiguration
      summary: Replace an individual Time Synchronization Exposure Configuration
      tags:
        - IndividualTimeSynchronizationExposureConfiguration (Document)
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/TimeSyncExposureConfig'
      parameters:
        - name: subscriptionId
          description: string identifying an Individual Time Synchronization Exposure Subscription
          in: path
          required: true
          schema:
            type: string
        - name: configurationId
          description: string identifying an Individual Time Synchronization Exposure Configuration
          in: path
          required: true
          schema:
            type: string
      responses:
        '200':
          description: OK. Resource was successfully modified and representation is returned
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimeSyncExposureConfig'
        '204':
          description: No Content. Resource was successfully modified
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      operationId: DeleteIndividualTimeSynchronizationExposureConfiguration
      summary: Delete an Individual TimeSynchronization Exposure Configuration
      tags:
        - Individual Time Synchronization Exposure Configuration (Document)
      parameters:
        - name: subscriptionId
          in: path
          description: string identifying an Individual Time Synchronization Exposure Subscription
          required: true
          schema:
            type: string
        - name: configurationId
          description: string identifying an Individual Time Synchronization Exposure Configuration
          in: path
          required: true
          schema:
            type: string
      responses:
        '204':
          description: No Content. Resource was successfully deleted
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
  /asti-configurations:
    post:
      summary: Creates a new Individual ASTI Configuration resource.
      operationId: ASTIConfiguration
      tags:
        - ASTI Configurations (Collection)
      requestBody:
        description: Contains the information for the creation the resource
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/AccessTimeDistributionData'
      responses:
        '201':
          description: Successful creation of the resource
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/AccessTimeDistributionData'
          headers:
            Location:
              description: >
                Contains the URI of the created individual ASTI Configuration resource,
                according to the structure
                {apiRoot}/ntsctsf-time-sync/{apiVersion}/asti-configurations/{astiConfigId}
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'


  /asti-configurations/retrieve:
    post:
      summary: "Request the status of the 5G access stratum time distribution for a list of UEs."
      operationId: RequestStatusof5GAccessStratumTimeDistribution
      tags:
        - ASTI Configurations Retrieve (Document)
      requestBody:
        description: Contains the information for the status of the 5G access stratum time distribution
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/StatusRequestData'
      responses:
        '200':
          description: Successful retrieval of the status of the 5G access stratum time distribution
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/StatusResponseData'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /asti-configurations/{astiConfigId}:
    put:
      summary: "Modifies an existing Individual ASTI Configuration resource"
      operationId: ModifyIndividualASTIConfiguration
      tags:
        - Individual ASTI Configuration (Document)
      parameters:
        - name: astiConfigId
          description: string identifying an Individual ASTI Configuration
          in: path
          required: true
          schema:
            type: string
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/AccessTimeDistributionData'
      responses:
        '200':
          description: OK. Resource was succesfully modified and representation is returned
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/AccessTimeDistributionData'
        '204':
          description: No Content. Resource was succesfully modified
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      operationId: DeleteIndividualASTIConfiguration
      summary: Delete an Individual ASTI Configuration
      tags:
        - Individual ASTI Configuration (Document)
      parameters:
        - name: astiConfigId
          in: path
          description: string identifying an Individual ASTI Configuration
          required: true
          schema:
            type: string
      responses:
        '204':
          description: No Content. Resource was successfully deleted
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            ntsctsf-timesynchronization: Access to the Ntsctsf_TimeSynchronization API
  schemas:
    TimeSyncExposureSubsc:
      description: Contains the parameters for the subscription to notification of capability of time synchronization service.
      type: object
      properties:
        supis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        interGrpId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/GroupId'
        anyUeInd:
          type: boolean
          description: Identifies whether the request applies to any UE. This attribute shall set to "true" if applicable for any UE, otherwise, set to "false".
        notifMethod:
          $ref: 'TS29508_Nsmf_EventExposure.yaml#/components/schemas/NotificationMethod'
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        snssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        subscribedEvents:
          type: array
          items:
            $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/SubscribedEvent'
          minItems: 1
        eventFilters:
          type: array
          items:
            $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/EventFilter'
          minItems: 1
        subsNotifUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        subsNotifId:
          type: string
          description: Notification Correlation ID assigned by the NF service consumer.
        maxReportNbr:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        expiry:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        repPeriod:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        suppFeat:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      required:
        - subsNotifUri
        - subsNotifId

    TimeSyncExposureSubsNotif:
      description: Contains the notification of time synchronization service.
      type: object
      properties:
        subsNotifId:
          type: string
          description: Notification Correlation ID assigned by the NF service consumer.
        eventNotifs:
          type: array
          items:
            $ref: '#/components/schemas/SubsEventNotification'
          minItems: 1

    SubsEventNotification:
      description: Contains the notification of capability of time synchronization for a list of UEs.
      type: object
      properties:
        event:
          $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/SubscribedEvent'
        timeSyncCapas:
          type: array
          items:
            $ref: '#/components/schemas/TimeSyncCapability'
          minItems: 1

    TimeSyncCapability:
      description: Contains the capability of time synchronization service
      type: object
      properties:
        upNodeId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint64'
        gmCapables:
          type: array
          items:
            $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/GmCapable'
          minItems: 1
        asTimeRes:
          $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/AsTimeResource'
        ptpCapForUes:
          type: object
          additionalProperties:
            $ref: '#/components/schemas/PtpCapabilitiesPerUe'
          minProperties: 1
          description: Contains the PTP capabilities supported by each of the UE(s). The key of the map is the supi.
      required:
        - upNodeId
      anyOf:
        - required: [gmCapables]
        - required: [asTimeRes]

    PtpCapabilitiesPerUe:
      description: Contains the supported PTP capabilities per UE.
      type: object
      properties:
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        ptpCaps:
          type: array
          items:
            $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/EventFilter'
          minItems: 1
      required:
        - supi
        - ptpCaps
    TimeSyncExposureConfigNotif:
      description: Contains the notification of time synchronization service state.
      type: object
      properties:
        configNotifId:
          type: string
          description: Notification Correlation ID assigned by the NF service consumer.
        stateOfConfig:
          $ref: '#/components/schemas/StateOfConfiguration'
      required:
        - configNotifId
        - stateOfConfig

    StateOfConfiguration:
      description: Contains the state of the time synchronization configuration.
      type: object
      properties:
        state:
          type: boolean
          description: >
            When it is set to true, it indicates the states of configurations for NW-TT port and all
            DS-TT port(s) are active. When it is set to false, it indicates the state of
            configurations for NW-TT port or at least one of the DS-TT port(s) are inactive.
        inactiveNwtt:
          type: boolean
          description: >
            When it is included and set to true, it indicates the state of configuration for NW-TT
            port is inactive. It may be included when the "state" attribute is set to false.
            Default value is false.
        inactiveDstts:
          description: >
            Contains the UE identities. The states of configurations for DS-TT port(s) corresponding
            to these UEs are inactive. It may be included when the "state" attribute is set to false.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
      required:
        - state

    AccessTimeDistributionData:
      description: Contains the parameters for the creation of 5G access stratum time distribution configuration..
      type: object
      properties:
        supis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        interGrpId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/GroupId'
        anyUeInd:
          type: boolean
          description: Identifies whether the request applies to any UE. This attribute shall set to "true" if applicable for any UE, otherwise, set to "false".
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        snssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        asTimeDisParam:
          $ref: '#/components/schemas/AsTimeDistributionParam'
        suppFeat:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      required:
        - asTimeDisParam
      oneOf:
        - required: [supis]
        - required: [interGrpId]
        - required: [anyUeInd]
    AsTimeDistributionParam:
      description: Contains the 5G access stratum time distribution parameters.
      type: object
      properties:
        asTimeDisEnabled:
          type: boolean
          description: When this attribute is included and set to true, it indicates that the access stratum time distribution via Uu reference point is activated.
        timeSyncErrBudget:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        tempValidity:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/TemporalValidity'
    StatusRequestData:
      description: Contains the parameters for retrieval of the status of the access stratum time distribution for a list of UEs.
      type: object
      properties:
        supis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        snssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
      required:
        - supis
    StatusResponseData:
      description: Contains the parameters for the status of the access stratum time distribution for a list of UEs.
      type: object
      properties:
        inactiveUes:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        activeUes:
          type: array
          items:
            $ref: '#/components/schemas/ActiveUe'
          minItems: 1
    ActiveUe:
      description: Contains the UE identifier whose status of the access stratum time distribution is active and the optional requested time synchronization error budget.
      type: object
      properties:
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        timeSyncErrBudget:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
    TimeSyncExposureConfig:
      description: Contains the Time Synchronization Configuration parameters.
      type: object
      properties:
        upNodeId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint64'
        reqPtpIns:
          $ref: '#/components/schemas/PtpInstance'
        gmEnable:
          type: boolean
          description: Indicates that the AF requests 5GS to act as a grandmaster for PTP or gPTP if it is included and set to true.
        gmPrio:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        timeDom:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        uuErrorBudget:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        configNotifId:
          type: string
          description: Notification Correlation ID assigned by the NF service consumer.
        configNotifUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        tempValidity:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/TemporalValidity'
      required: 
        - upNodeId
        - reqPtpIns
        - timeDom
        - configNotifId
        - configNotifUri
    PtpInstance:
      description: Contains PTP instance configuration and activation requested by the AF.
      type: object
      properties:
        instanceType:
          $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/InstanceType'
        protocol:
          $ref: 'TS29522_TimeSyncExposure.yaml#/components/schemas/Protocol'
        ptpProfile:
            type: string
        portConfigs:
          type: array
          items:
            $ref: '#/components/schemas/ConfigForPort'
          minItems: 1
      required:
        - instanceType
        - protocol
        - ptpProfile
    ConfigForPort:
      description: Contains configuration for each port.
      type: object
      properties:
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        n6Ind:
          type: boolean
        ptpEnable:
          type: boolean
        logSyncInter:
          type: integer
        logSyncInterInd:
          type: boolean
        logAnnouInter:
          type: integer
        logAnnouInterInd:
          type: boolean
      oneOf:
        - required: [supi]
        - required: [n6Ind]


*** Twentyfirst Change ***
A.4	Ntsctsf_ASTI API
openapi: 3.0.0
info:
  title: Ntsctsf_ASTI Service API
  version: 1.0.0-alpha.1
  description: |
    TSCTSF  Access Stratum time distribution configuration Service.  
    © 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

externalDocs:
  description: >
    3GPP TS 29.565 V1.3.0; 5G System; Time Sensitive Communication and
    Time Synchronization Function Services; Stage 3.
  url: 'https://www.3gpp.org/ftp/Specs/archive/29_series/29.565/'
#
servers:
  - url: '{apiRoot}/ntsctsf-asti/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501
#
security:
  - {}
  - oAuth2ClientCredentials:
    - ntsctsf-asti
#
paths:
  /configurations:
    post:
      summary: Creates a new Individual ASTI Configuration resource.
      operationId: ASTIConfiguration
      tags:
        - ASTI Configurations (Collection)
      requestBody:
        description: Contains the information for the creation the resource
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/AccessTimeDistributionData'
      responses:
        '201':
          description: Successful creation of the resource
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/AccessTimeDistributionData'
          headers:
            Location:
              description: >
                Contains the URI of the created individual ASTI Configuration resource,
                according to the structure
                {apiRoot}/ntsctsf-asti/{apiVersion}/configurations/{configId}
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'


  /configurations/retrieve:
    post:
      summary: Request the status of the 5G access stratum time distribution for a list of UEs.
      operationId: RequestStatusof5GAccessStratumTimeDistribution
      tags:
        - ASTI Configurations
      requestBody:
        description: Contains the information for the status of the 5G access stratum time distribution
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/StatusRequestData'
      responses:
        '200':
          description: Successful retrieval of the status of the 5G access stratum time distribution
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/StatusResponseData'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /configurations/{configId}:
    put:
      summary: Modifies an existing Individual ASTI Configuration resource.
      operationId: ModifyIndividualASTIConfiguration
      tags:
        - Individual ASTI Configuration (Document)
      parameters:
        - name: configId
          description: String identifying an Individual ASTI Configuration.
          in: path
          required: true
          schema:
            type: string
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/AccessTimeDistributionData'
      responses:
        '200':
          description: OK. Resource was succesfully modified and representation is returned
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/AccessTimeDistributionData'
        '204':
          description: No Content. Resource was succesfully modified
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      operationId: DeleteIndividualASTIConfiguration
      summary: Delete an Individual ASTI Configuration
      tags:
        - Individual ASTI Configuration (Document)
      parameters:
        - name: configId
          in: path
          description: String identifying an Individual ASTI Configuration.
          required: true
          schema:
            type: string
      responses:
        '204':
          description: No Content. Resource was successfully deleted
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            ntsctsf-asti: Access to the Ntsctsf_ASTI API
  schemas:
    AccessTimeDistributionData:
      description: >
        Contains the parameters for the creation of 5G access stratum time distribution
        configuration.
      type: object
      properties:
        supis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        interGrpId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/GroupId'
        asTimeDisParam:
          $ref: '#/components/schemas/AsTimeDistributionParam'
        suppFeat:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      required:
        - asTimeDisParam
      oneOf:
        - required: [supis]
        - required: [interGrpId]
#
    AsTimeDistributionParam:
      description: Contains the 5G access stratum time distribution parameters.
      type: object
      properties:
        asTimeDisEnabled:
          type: boolean
          description: >
            When this attribute is included and set to true, it indicates that the access stratum
            time distribution via Uu reference point is activated.
        timeSyncErrBudget:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        tempValidity:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/TemporalValidity'
#
    StatusRequestData:
      description: >
        Contains the parameters for retrieval of the status of the access stratum time distribution
        for a list of UEs.
      type: object
      properties:
        supis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
      required:
        - supis
    StatusResponseData:
      description: >
        Contains the parameters for the status of the access stratum time distribution for a list of
        UEs.
      type: object
      properties:
        inactiveUes:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
          minItems: 1
        activeUes:
          type: array
          items:
            $ref: '#/components/schemas/ActiveUe'
          minItems: 1
    ActiveUe:
      description: >
        Contains the UE identifier whose status of the access stratum time distribution is active
        and the optional requested time synchronization error budget.
      type: object
      properties:
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        timeSyncErrBudget:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'


*** End of Changes ***
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