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[bookmark: foreword][bookmark: _Toc2086433][bookmark: _Toc35971368][bookmark: _Toc67903492][bookmark: _Toc85734861]
Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc35971369][bookmark: _Toc67903493][bookmark: _Toc85734862]Introduction
This clause is optional. If it exists, it is always the second unnumbered clause.
[bookmark: _Toc510696578][bookmark: _Toc35971370][bookmark: _Toc67903494][bookmark: _Toc85734863]
1	Scope
The present document specifies the stage 3 protocol and data model for the Ntsctsf Service Based Interface. It provides stage 3 protocol definitions and message flows, and specifies the API for each service offered by the TSCTSF.
The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3].
The Technical Realization of the Service Based Architecture and the Principles and Guidelines for Services Definition are specified in 3GPP TS 29.500 [4] and 3GPP TS 29.501 [5].
[bookmark: _Toc510696579][bookmark: _Toc35971371][bookmark: _Toc67903495][bookmark: _Toc85734864]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".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	OpenAPI: "OpenAPI Specification Version 3.0.0", https://spec.openapis.org/oas/v3.0.0.
[7]	3GPP TR 21.900: "Technical Specification Group working methods".
[8]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[9]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[10]	3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".
[11]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[12]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[13]	IETF RFC 7807: "Problem Details for HTTP APIs".
[14]	3GPP TS 29.519: "5G System; Usage of the Unified Data Repository service for Policy Control Data, Application Data and Structured Data for Exposure; Stage 3".
[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".
[19]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[20]	3GPP TS 29.514: "5G System; Policy Authorization Service; Stage 3".
[21]	3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces (APIs)".
[22]	IETF RFC 7396: "JSON Merge Patch".
[bookmark: _Toc510696580][bookmark: _Toc35971372][bookmark: _Toc67903496][bookmark: _Toc85734865]3	Definitions, symbols and abbreviations
[bookmark: _Toc510696581][bookmark: _Toc35971373][bookmark: _Toc67903497][bookmark: _Toc85734866]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc510696582][bookmark: _Toc35971374][bookmark: _Toc67903498][bookmark: _Toc85734867]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc510696583][bookmark: _Toc35971375][bookmark: _Toc67903499][bookmark: _Toc85734868]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
PTP	Precision Time Protocol
TSC	Time Sensitive Communication
TSCAI	TSC Assistance Information
TSCTSF	Time Sensitive Communication and Time Synchronization function

[bookmark: _Toc510696584][bookmark: _Toc35971376][bookmark: _Toc67903500][bookmark: _Toc85734869]4	Overview
[bookmark: _Toc25156162][bookmark: _Toc34124462][bookmark: _Toc43207576][bookmark: _Toc49857056][bookmark: _Toc51925259][bookmark: _Toc85734870]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;
[bookmark: _Toc483474891][bookmark: _Toc492541380][bookmark: _Toc492899706][bookmark: _Toc492899983][bookmark: _Toc492967777][bookmark: _Toc492972865][bookmark: _Toc492973085][bookmark: _Toc493774005][bookmark: _Toc494194727][bookmark: _Toc528159036][bookmark: _Toc529259048][bookmark: _Toc70418531]-	Ntsctsf_QoSandTSCAssistance service.
[bookmark: _Toc85734871]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
[bookmark: _Toc510696585][bookmark: _Toc35971377][bookmark: _Toc67903501][bookmark: _Toc85734872]5	Services offered by the TSCTSF
[bookmark: _Toc510696586][bookmark: _Toc35971378][bookmark: _Toc67903502][bookmark: _Toc85734873]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
	<ref clause>
	<short description as included in the OpenAPI file>
	<file name>
	<apiName in the URI>
	<ref Annex>

	Ntsctsf_QoSandTSCAssistance
	
	
	
	
	




[bookmark: _Toc510696587][bookmark: _Toc35971379][bookmark: _Toc67903503][bookmark: _Toc85734874]5.2	Ntsctsf_TimeSynchronization Service
[bookmark: _Toc510696588][bookmark: _Toc35971380][bookmark: _Toc67903504][bookmark: _Toc85734875]5.2.1	Service Description
[bookmark: _Toc70598398][bookmark: _Toc85734876]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.
-	NF Service Consumer request 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].
[bookmark: _Toc70598400][bookmark: _Toc85734877][bookmark: _Toc70598401]5.2.1.2	Network Functions
[bookmark: _Toc85734878]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 store it in the UDR;
-	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 UDR;
-	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, construct a PMIC to each DS-TT/UE to activate the time synchronization service in DS-TT, constructs 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 remove the time synchronization service configuration.
[bookmark: _Toc70598402][bookmark: _Toc85734879]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.
[bookmark: _Toc510696589][bookmark: _Toc35971381][bookmark: _Toc67903505][bookmark: _Toc85734880]5.2.2	Service Operations
[bookmark: _Toc510696590][bookmark: _Toc35971382][bookmark: _Toc67903506][bookmark: _Toc85734881]5.2.2.1	Introduction
[bookmark: _Toc510696591][bookmark: _Toc35971383][bookmark: _Toc67903507]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



NOTE:	The NEF and the AF use the Ntsctsf_TimeSynchronization service in the same way.
[bookmark: _Toc85734882]5.2.2.2	Ntsctsf_TimeSynchronization_CapsSubscribe
[bookmark: _Toc510696592][bookmark: _Toc35971384][bookmark: _Toc67903508][bookmark: _Toc85734883]5.2.2.2.1	General

This service operation is used by an NF service consumer to subscribe to notification of capability of time synchronization service for a list of UEs. 
The following procedures using the Ntsctsf_TimeSynchronization_CapsSubscribe service operation are supported:
-	creating a new subscription.
[bookmark: _Toc510696593][bookmark: _Toc35971385][bookmark: _Toc67903509][bookmark: _Toc85734884]5.2.2.2.2	Creating a new subscription
Figure 5.2.2.2.2-1 illustrates the creation of a subscription.


Figure 5.2.2.2.2-1: Creation of a subscription
To subscribe the notification of the capability of time synchronization service, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions". The HTTP POST message shall include the TimeSyncExposureSubsc data structure as request body. The TimeSyncExposureSubsc data structure shall include:
-	the indication of the UEs to which the time synchronization capabilities is requested via: 
-	identification of a list of individual UEs within a "supis" attribute;
-	indication of any UE within the "anyUeInd" attribute; or
-	identification of a group of UE(s) within the "interGroupId" attribute.
-	subscription to event(s) notification as "evSubsc" attribute;
-	notification URI within the "subsNotifUri" attribute;
-	notification correlation Id within the "subsNotifId" attribute;
and my include:
· DNN with the "dnn" attribute;
· S-NSSAI with the "snssai";
· notification methods within the "notifMethods" attribute
· maximum number of reports within the "maxReportNbr" attribute;
· expiry time withinthe "expiry" attribute; and
· report period within the "repPeriod" attribute.
Editor's note:	Whether GPSI and external group ID are included in the request is FFS.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	create a new subscription;
-	assign a subscription correlation ID;
-	select an expiry time that is equal to or less than the expiry time potentially received in the request;
-	store the subscription;
-	interact with the UDR to store the request information in the UDR by using the Nudr_DataRepository service as defined in 3GPP TS 29.519 [14].
Editor's note:	Interaction with the UDR is FFS.
-	send an HTTP "201 Created" response with TimeSyncExposureSubsc data structure as response body and a Location header field containing the URI of the created individual subscription resource, i.e. "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subcriptionId}".
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc510696594][bookmark: _Toc35971386][bookmark: _Toc67903510][bookmark: _Toc85734885]5.2.2.2.3	<Procedure 2 using service operation 1 of service 1>
And so on if there are more than 2 procedures that need to be described for the service.
Clauses 5.2.2.2.x are optional to include. They can be specified e.g. if a service operation is implemented using different combinations of resources and methods.
[bookmark: _Toc510696595][bookmark: _Toc35971387][bookmark: _Toc67903511][bookmark: _Toc85734886]5.2.2.3	Ntsctsf_TimeSynchronization_CapsUnsubscribe service operation
[bookmark: _Toc28011539][bookmark: _Toc34210655][bookmark: _Toc36037680][bookmark: _Toc39063114][bookmark: _Toc43298172][bookmark: _Toc45132949][bookmark: _Toc49935416][bookmark: _Toc50023762][bookmark: _Toc51761252][bookmark: _Toc56672182][bookmark: _Toc66277740][bookmark: _Toc68166422][bookmark: _Toc85734887]5.2.2.3.1	General
This service operation is used by an NF service consumer to unsubscribe from the notifications.
The following procedure using the Ntsctsf_TimeSynchronization_CapsUnsubscribe service operation is supported:
-	unsubscription from capability notifications.
[bookmark: _Toc28011540][bookmark: _Toc34210656][bookmark: _Toc36037681][bookmark: _Toc39063115][bookmark: _Toc43298173][bookmark: _Toc45132950][bookmark: _Toc49935417][bookmark: _Toc50023763][bookmark: _Toc51761253][bookmark: _Toc56672183][bookmark: _Toc66277741][bookmark: _Toc68166423][bookmark: _Toc85734888]5.2.2.3.2	Unsubscription from capability notifications
Figure 5.2.2.3.2-1 illustrates the unsubscription from event notifications.


Figure 5.2.2.3.2-1: Unsubscription from capability notifications
To unsubscribe from event notifications, the NF service consumer shall send an HTTP DELETE request with: "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI, where "{subscriptionId}" is the subscription correlation ID of the existing subscription that is to be deleted. 
Upon the reception of the HTTP DELETE request, if the received HTTP request is successfully processed and accepted, the TSCTSF shall:
-	remove the corresponding subscription; and
-	send an HTTP "204 No Content" response. 
Editor's Note:	Error/Redirect responses are FFS
[bookmark: _Toc85734889]5.2.2.4	Ntsctsf_TimeSynchronization_CapsNotify service operation
[bookmark: _Toc85734890]5.2.2.4.1	General
This service operation is used by the TSCTSF to send notifications to NF service consumers upon the detection of the capability of the time synchronization service for a list of UEs.
The following procedure using the Ntsctsf_TimeSynchronization_CapsNotify service operation is supported:
-	notification about the capability of time synchronization service.
[bookmark: _Toc85734891]5.2.2.4.2	Notification about the capability of time synchronization service
Figure 5.2.2.4.2-1 illustrates the notification about the capability of time synchronization service. 


Figure 5.2.2.4.2-1: Notification about the capability of time synchronization service
If the TSCTSF detects the capability of time time synchronization service for a list of UEs for which an NF service consumer has subscribed, the TSCTSF shall send an HTTP POST request with "{subsNotifUri}", as previously provided by the NF service consumer within the corresponding subscription, as URI and TimeSyncExposureSubsNotif data structure as request body that shall include:
-	Notification correlation ID provided by the NF service consumer during the subscription within "subsNotifId" attribute; and
-	information about the observed event(s) within the "eventNotifs" attribute that shall contain for each observed event an "SubsEventNotification" data structure that shall include:
1.	the detected event within the  "event" attribute;
2.	the capabilities of time synchronization service for one or more UE with the "timeSyncCapas" attribute.
NOTE 1:	Each TimeSyncCapability data type instance includes the identifiers of UEs which have the same capability of time synchronization service.
Upon the reception of an HTTP POST, the NF service consumer shall send an HTTP "204 No Content" response for a successful processing.
Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85734892]5.2.2.5	Ntsctsf_TimeSynchronization_ConfigCreate
[bookmark: _Toc85734893]5.2.2.5.1	General
This service operation is used by an NF service consumer to create a time synchronization configuration and activate the time synchronization service with the configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ConfigCreate service operation are supported:
-	creating a new configuration..
[bookmark: _Toc85734894]5.2.2.5.2	Creating a new configuration
Figure 5.2.2.5.2-1 illustrates the creation of a configuration.


Figure 5.2.2.5.2-1: Creation of a configuration
To create a configuration, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations". The HTTP POST message shall include the TimeSyncExposureConfig data structure as request body, as shown in figure 5.2.2.5.2-1, step 1. The TimeSyncExposureConfig data structure shall include:
-	the user plane node Id within the "upNodeId" attribute;
-	the time synchronization distribution methode within the "reqDisMethod" attribute;
-	the notification URI within the "configNotifUri" attribute;
-	the notification correlation Id within the "configNotifId" attribute;
and may include:
· the "gmEnable" attribute set to true if the AF requests 5GS to act as a grandmaster for PTP or gPTP;
· the gandmaster priority with the "gmPrio" attribute;
· the time domian within the "timeDom" attribute;
· the PTP profile within the "ptpProfiles" attribute; and
· 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:
-	create a new resource, which represents a new "Individual Time Synchronization Exposure Configuration" instance, addressed by a URI as defined in subclause 6.1.3.5 and containing a TSCTSF created resource identifier;
-	send an HTTP "201 Created" response with TimeSyncExposureConfig data structure as response body and a Location header field containing the URI of the created Individual Time Synchronization Exposure Configuration resource, i.e. "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subcriptionId}/configuration/{configurationId}", as shown in figure 5.2.2.5.2-1, step 2.
Editor's Note:	Error responses are FFS.
Editor's Note:	Interaction with the PCF is FFS.
Editor's Note:	Whether time synchronization distribution methode is a mandatory parameter is FFS.
[bookmark: _Toc85734895]5.2.2.6	Ntsctsf_TimeSynchronization_ConfigUpdate
[bookmark: _Toc85734896]5.2.2.6.1	General
This service operation is used by an NF service consumer to update a time synchronization configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ConfigUpdate service operation are supported:
-	Updating an existing  configuration..
[bookmark: _Toc85734897]5.2.2.6.2	Updating an existing configuration
Figure 5.2.2.6.2-1 illustrates the updating of an existing configuration.


Figure 5.2.2.6.2-1: Update of a configuration
To update a configuration, the NF service consumer shall send an HTTP PUT request to the resource "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations/{configurationId" representing an existing "Individual Time Synchronization Exposure Configuration" resource, as shown in figure 5.2.2.6.2-1, step 1, to modify the configuration.
The TimeSyncExposureConfig data structure provided in the request body shall include: 
-	the user plane node Id within the "upNodeId" attribute;
NOTE 1:		The user plane node Id cannot be changed during the modification.
-	the time synchronization distribution method within the "reqDisMethod" attribute;
-	the notification URI within the "configNotifUri" attribute;
-	the notification correlation Id within the "configNotifId" attribute;
[bookmark: _Hlk55894852]NOTE 2:		If the notification URI or notification correlation Id is not changed the previously value is included.
and may include:
· the "gmEnable" attribute set to true if the AF requests 5GS to act as a grandmaster for PTP or gPTP;
· the gandmaster priority with the "gmPrio" attribute;
· the time domian within the "timeDom" attribute;
· the PTP profile within the "ptpProfiles" attribute; and
· the temporal validity condition within the "tempValidity" attribute.
Upon receipt of the corresponding HTTP PUT message, if the request is authorized, theTSCTSF shall update the existing "Individual Time Synchronization Exposure Configuration" resource. Then the TSCTSF shall send a HTTP response including "200 OK" status code with TimeSyncExposureConfig data structure or "204 No Content" status code, as shown in figure 5.2.2.6.2-1, step 2.
Editor's Note:	Error/Redirect responses are FFS.
Editor's Note:	Interaction with PCF is FFS.
Editor's Note:	Whether the user plane node Id and the time synchronization distribution method are mandatory parameters is FFS.
[bookmark: _Toc85734898]5.2.2.7	Ntsctsf_TimeSynchronization_ConfigDelete
[bookmark: _Toc85734899]5.2.2.7.1	General
This service operation is used by an NF service consumer to delete a time synchronization configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ConfigDelete service operation are supported:
-	Deleting an existing  configuration..
[bookmark: _Toc85734900]5.2.2.7.2	Deleting an existing configuration
Figure 5.2.2.7.2-1 illustrates the deleting of an existing configuration.


Figure 5.2.2.7.2-1: 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>/subscriptions/{subscriptionId}/configurations/{configurationId}" representing an existing "Individual Time Synchronization Exposure Configuration" resource, as shown in figure 5.2.2.7.2-1, step 1, to delete the configuration.
Upon the reception of an HTTP DELETE request and if the HTTP DELETE request is accepted by the TSCTSF, the TSCTSF shall remove the corresponding configuration and respond with "204 No Content" as shown in figure 5.2.2.7.2-1, step 2.
Editor's Note:	Error/Redirect responses are FFS.
Editor's Note:	Interaction with PCF is FFS.
[bookmark: _Toc85734901]5.2.2.8	Ntsctsf_TimeSynchronization_ConfigUpdateNotify
[bookmark: _Toc85734902]5.2.2.8.1	General
This service operation is used by an TSCTSF to notify the NF Service Consumer of the current state of the time synchronization configuration.
The following procedures using the Ntsctsf_TimeSynchronization_ConfigUpdateNotify service operation are supported:
-	notification about the current state of the time synchronization configuration.
[bookmark: _Toc85734903]5.2.2.8.2	Deleting an existing configuration
Figure 5.2.2.8.2-1 illustrates the notification about the current state of the time synchronization configuration.


Figure 5.2.2.8.2-1: Notification about the current state of the time synchronization configuration
When the TSFCST receives the notification for each DS-TT and NW-TT from the PCF, the TSCTSF shall determine the current state of the time synchronization configuration and sends an HTTP POST request with "{configNotifUri}", as previously provided by the NF service consumer within the corresponding configuration, as URI and the TimeSyncExposureConfigNotif data structure as request body, as shown in figure 5.2.2.8.2-1, step 1.
The TimeSyncExposureConfigNotif data structure as request body that shall include:
-	Notification correlation ID provided by the NF service consumer during the subscription within "subsNotifId" attribute;
and may include:
-	current state of the time synchronization configuration.
Editor's Note:	Error/Redirect responses are FFS.
Editor's Note:	The information provided by the TSCTSF is FFS in the case that the time synchronization configuration is not present.
[bookmark: _Toc510696596][bookmark: _Toc35971388][bookmark: _Toc67903512][bookmark: _Toc85734904]5.3	Ntsctsf_TSCQoSandAssistance Service
And so on if there are more than two services offered by the NF. Same structure as in clause 5.2.
[bookmark: _Toc85734905]5.3.1	Service Description
[bookmark: _Toc85734906]5.3.1.1	Overview
This service provides:
-	Authorization of NF Service Consumer requests for the resource reservation for TSC.
-	NF Service Consumer request to reserve or update resources for handling traffic characterized by TSC QoS parameters as described in clause 6.1.3.22 of TS 23.503 [19].
[bookmark: _Toc85734907]5.3.1.2	Network Functions
[bookmark: _Toc85734908]5.3.1.2.1	TSCTSF
The TSCTSF supports to:
-	receive the request to reserve or update a specific QoS or a specific QoS with additional Alternative QoS for an AF session;
-	receive the request to delete the AF session with requested QoS or the AF session with requested QoS including Alternative Service Requirements
-	receive the request to subscribe or unsubscribe to the event(s) about the AF session with requested QoS or the AF session with requested QoS including Alternative Service Requirements;
-	determine the requested PDB and construct the TSC Assistance Container; and
-	Notify the NF service consumer of the event(s).
[bookmark: _Toc85734909]5.3.1.2.2	NF Service Consumers.
The NF service consumer supports to:
-	send the request to reserve or update a specific QoS or a specific QoS with additional Alternative QoS for an AF session;
-	send the request to delete the AF session with requested QoS or the AF session with requested QoS including Alternative Service Requirements
-	send the request to subscribe or unsubscribe to the event(s); and 
-	receive the notification of the event(s).
[bookmark: _Toc85734910]5.3.2	Service Operations
[bookmark: _Toc85734911]5.3.2.1	Introduction
Service operations defined for the Ntsctsf_QoSandTSCAssistance service are shown in table 6.3.2.1-1.
Table 5.3.2.1-1: Ntsctsf_TimeSynchronization Service Operations
	Service Operation Name
	Description
	Initiated by

	Ntsctsf_QoSandTSCAssistance_Create
	Allows the NF service consumer to request the network to provide a specific QoS or a specific QoS with additional Alternative QoS for an AF session.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_QoSandTSCAssistance_Update
	Allows the NF service consumer to request the network to update the QoS or the QoS with additional Alternative QoS for an AF session
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_QoSandTSCAssistance_Delete
	Allows the NF service consumer to request the network to delete the AF session with requested QoS or the AF session with requested QoS including Alternative Service Requirements.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_QoSandTSCAssistance_Notify
	Allows the TSCTSF to report the QoS Flow level event(s) to the NF service consumer.
	TSCTSF

	Ntsctsf_QoSandTSCAssistance_Subscribe
	Allows the NF service consumer to subscribe to the event(s).
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_QoSandTSCAssistance_Unsubscribe
	Allows the NF service consumer to unsubscribe to the event(s).
	NF service consumer (e.g. AF, NEF)



NOTE:	The NEF and the AF use the Ntsctsf_QoSandTSCAssistance service in the same way.
[bookmark: _Toc85734912]5.3.2.2	Ntsctsf_QoSandTSCAssistance_Create
[bookmark: _Toc85734913]5.3.2.2.1	General
This service operation is used by an NF service consumer to request the network to provide a specific QoS for an AF session.
The following procedures using the Ntsctsf_QoSandTSCAssistance_Create service operation are supported:
-	Initial provisioning of TSC related service information.
Editor's Note:	The detail procedures, e.g. provisioning of QoS monitoring information, are FFS.
[bookmark: _Toc85734914]5.3.2.2.2	Initial provisioning of TSC related service information
This procedure is used to set up a TSC AF application session context for the service as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.3.2.2.2-1 illustrates the initial provisioning of TSC related service information.



Figure 5.3.2.2.2-1: Initial provisioning of TSC related service information
When a new TSC AF application session context is being established and media information for this application session context is available at the NF service consumer and the related media requires PCC control, the NF service consumer shall invoke the Ntsctsf_QoSandTSCAssistance_Create service operation by sending the HTTP POST request to the resource URI representing the "TSC Application Sessions" collection resource of the TSCTSF, as shown in figure 5.3.2.2.2-1, step 1.
The NF service consumer shall include the "TscAppSessionContextData" data type in the payload body of the HTTP POST request in order to request the creation of the "Individual TSC Application Session Context" resource. The "Individual TSC Application Session Context" resource and the "Events Subscription" sub-resource are created as described below.
The NF service consumer shall include in the "TscAppSessionContextData" data structure:
-	the AF identifier within the "afId" attribute;
-	either the IP address (IPv4 or IPv6) of the PDU session within the "ueIpAddr" attribute for IP type PDU session or the MAC address of the DS-TT port within the "ueMac" attribute for Ethernet type PDU sessions.;
Editor's Note:	How to get the address of DS-TT by the NF service consumer is FFS.
-	either the flow information within the "flowInfo" or "ethFlowInfo" attribute or the Application Id within the "appId" attribute;
-	the QoS reference within the "qosReference" attribute;
-	the URI where the TSCTSF can request to the NF service consumer to delete the "Individual TSC Application Session Context" resource within the "notifUri" attribute;
and may include:
-	the DNN within the "dnn" attribute;
-	the S-NSSAI within the "snssai" attribute;
-	the domain identity in the "ipDomain" attribute;
-	an ordered list of QoS references within the "altQosReferences" attribute;
-	TSC QoS requirement within the "tscQosReq" attribute; and
-	the request of the notification of certain user plane events within the "evSubsc" attribute. Within the EventsSubscReqData data structure, the NF service consumer shall include:
-	the URI where the TSCTSF sends the event notification to the NF service consumer within the "notifUri" attribute;
-	a Notification Correlation Identifier for the requested notifications within the "notifCorreId" attribute;
-	subscribed the events within the "events" attribute;
-	the usage threshold within the "usgThres" attribute if the "USAGE_REPORT" event is subscribed; and
-	QoS monitoring information within the "qosMon" attribute if the "QOS_MONITORING" event is subscribed.
Upon the reception of this HTTP POST request, the TSCTSF shall:
· interact with the PCF by triggering a Npcf_PolicyAuthorization_Create request to provision the related parameters to the PCF as defined in 3GPP TS 29.514 [20];
· if the Requested 5GS delay is received from NF service consumer, calculate a Requested PDB by subtracting the UE-DS-TT residence time provided by the PCF from the Requested 5GS delay;
-	if receiving a successful response from the PCF, the TSCSTF shall create an "Individual TSC Application Session Context" resource and send to the NF service consumer a "201 Created" response to the HTTP POST request, as shown in figure 5.3.2.2.2-1, step 2. If the "evSubsc" attribute is received, the "Events Subscription" sub-resource shall be created within the "Individual TSC Application Session Context" resource. The TSCTSF shall include in the "201 Created" response:
-	a Location header field; and
-	a "TscAppSessionContextData" data type in the payload body.
The Location header field shall contain the URI of the created "Individual TSC Application Session Context" i.e. "{apiRoot}/ntsctsf-qos-tscai/v1/tsc-app-sessions/{appSessionId}".
When "Events Subscription" sub-resource is created in this procedure, the NF service consumer shall build the sub-resource URI by adding the path segment "/events-subscription" at the end of the URI path received in the Location header field.
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc85734915]5.3.2.3	Ntsctsf_QoSandTSCAssistance_Update
[bookmark: _Toc85734916]5.3.2.3.1	General
This service operation is used by an NF service consumer to request the network to update the QoS and/or additional Alternative QoS for an AF session.
The following procedures using the Ntsctsf_QoSandTSCAssistance_Update service operation are supported:
-	Modification of TSC related service information.
Editor's Note:	The detail procedures, e.g. Modification of QoS monitoring information, are FFS.
[bookmark: _Toc85734917]5.3.2.3.2	Modification of TSC related service information
This procedure is used to modify an existing TSC application session context as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.3.2.3.2-1 illustrates the modification of TSC related service information using HTTP PATCH method.



Figure 5.3.2.3.2-1: Modification of TSC related service information using HTTP PATCH
The NF service consumer may modify the TSC application session context information at any time and invoke the Ntsctsf_QoSandTSCAssistance_Update service operation by sending the HTTP PATCH request message to the resource URI representing the "Individual TSC Application Session Context" resource, as shown in figure 5.3.2.3.2-1, step 1, with the modifications to apply.
The JSON body within the PATCH request shall include the "TscAppSessionContextUpdateData" data type and shall be encoded according to "JSON Merge Patch", as defined in IETF RFC 7396 [22].
The NF service consumer may include in the "TscAppSessionContextUpdateData" data structure:
· the updated flow information within the "flowInfo" or "ethFlowInfo" attribute;
· the updated application Id within the "appId" attribute;
· the updated QoS reference within the "qosReference" attribute;
· the update URI where the TSCTSF can request to the NF service consumer to delete the "Individual TSC Application Session Context" resource within the "notifUri".
· the updated ordered list of QoS references within the "altQosReferences" attribute;
· the updated TSC QoS requirement within the "tscQosReq" attribute; and
· the updated event subscription information within the "evSubsc" attribute. Within the EventsSubscReqDataRm data structure, the NF service consumer shall include:
-	the new complete list of subscribed events within the "events" attribute;
-	when the NF service consumer requests to update the additional information related to an event (e.g. the NF service consumer needs to provide new thresholds to the TSCTSF in the "usgThres" attribute related to the "USAGE_REPORT" event), the additional information within the corresponding attribute(s).
NOTE 1:	Note that when the NF service consumer requests to remove an event, this event is not included in the "events" attribute.
NOTE 2:	When an event is included in the "events" attribute and its related additional information is set to null, the PCF considers the subscription to this event is active, but the related procedures stop applying. 
NOTE 3:	When an event is removed from the "events" attribute but its related information is not set to null, the PCF considers the subscription to this event is terminated, the related additional information is removed, and the related procedures stop applying.
The NF service consumer shall remove existing event subscription information by setting to null the "evSubsc" attribute included in "TscAppSessionContextUpdateData".
NOTE 4:	The "notifUri" attribute within the EventsSubscReqData data structure can be modified to request that subsequent notifications are sent to a new NF service consumer.
Upon the reception of this HTTP PATCH request, the TSCTSF shall
-	if the updated Requested 5GS delay is received from NF service consumer, re-calculate a Requested PDB by subtracting the UE-DS-TT residence time provided by the PCF from the Requested 5GS delay;
-	interact with the PCF by triggering a Npcf_PolicyAuthorization_Update request to provision the related parameters to the PCF as defined in 3GPP TS 29.514 [20];
-	if receiving a successful response from the PCF, the TSCSTF shall update the "Individual TSC Application Session Context" resource and send a "200 OK" or "204 No Content" response to the HTTP POST request to the NF service consumer, as shown in figure 5.3.2.3.2-1, step 2.
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc85734918]5.3.2.4	Ntsctsf_QoSandTSCAssistance_Delete
[bookmark: _Toc85734919]5.3.2.4.1	General
This service operation is used by an NF service consumer to request the network to delete the AF session with requested QoS or the AF session with requested QoS including Alternative Service Requirements.
The following procedures using the Ntsctsf_QoSandTSCAssistance_Delete service operation are supported:
-	TSC AF application session context termination.
[bookmark: _Toc85734920]5.3.2.4.2	TSC AF application session context termination
This procedure is used to terminate an AF application session context for the service as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
[bookmark: _Hlk503448429]Figure 5.3.2.4.2-1 illustrates the application session context termination.



Figure 5.3.2.4.2-1: Application session context termination
When a TSC AF session is terminated, and if the TSC AF application session context was created as described in clause 5.3.2.2, the NF service consumer shall invoke the Ntsctsf_QoSandTSCAssistance_Delete service operation to the TSCTSF using an HTTP POST request, as shown in figure 5.3.2.4.2-1, step 1.
The NF service consumer shall set the request URI to "{apiRoot}/ntsctsf-qos-tscai/v1/tsc-app-sessions/{appSessionId}/delete".
The NF service consumer may include in the body of the HTTP POST the "EventsSubscReqData" data type with the "evSubsc" attribute indicating the corresponding list of events to subscribe to.
When the TSCTSF receives the HTTP POST request from the NF service consumer, indicating the termination of the TSC AF application session context information, the TSCTSF shall acknowledge that request by sending an HTTP response message with the corresponding status code.
If the HTTP POST request from the NF service consumer is accepted, the TSCTSF shall send to the NF service consumer:
a)	if event information is reported, TSCTSF shall defer sending the response to the NF service consumer and shall immediately interact with the PCF to terminate the AF session with the event report, as specified in 3GPP TS 29.514 [20]. After receiving the event information from the PCF, the TSCTSF shall send a "200 OK" response to HTTP POST request, as shown in figure 5.3.2.4.2-1, step 2a, including in the "EventsNotification" to report to the NF service consumer;
b)	otherwise, the TSCTSF shall send to the NF service consumer a "204 No Content". 
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc85734921]5.3.2.6	Ntsctsf_QoSandTSCAssistance_Subscribe
[bookmark: _Toc85734922]5.3.2.6.1	General
The Ntsctsf_QoSandTSCAssistance_Subscribe service operation enables NF service consumers handling of subscription to events for the existing TSC application session context. Subscription to events shall be created:
-	within the application session context establishment procedure by invoking the Ntsctsf_QoSandTSCAssistance_Subscribe service operation, as described in subclause 5.3.2.2; or
-	within the TSC application session context modification procedure by invoking the Ntsctsf_QoSandTSCAssistance_Subscribe service operation, as described in subclause 5.3.2.3; or
-	by invoking the Ntsctsf_QoSandTSCAssistance_Subscribe service operation for the existing TSC application session context, as described in subclause 5.3.2.6.2.
The following procedures using the Ntsctsf_QoSandTSCAssistance_Subscribe service operation is supported:
-	Handling of subscription to events for the existing TSC application session context.
[bookmark: _Toc85734923]5.3.2.6.2	Handling of subscription to events for the existing TSC application session context
This procedure is used to create a subscription to events for the existing TSC AF application session context bound to the corresponding PDU session or to modify an existing subscription, as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.3.2.6.2-1 illustrates the creation of events subscription information using HTTP PUT method.



Figure 5.3.2.6.2-1: Creation of events subscription information using HTTP PUT
Figure 5.3.2.6.2-2 illustrates the modification of events subscription information using HTTP PUT method.


Figure 5.3.2.6.2-2: Modification of events subscription information using HTTP PUT
When the NF service consumer decides to create a subscription to one or more events for the existing TSC application session context or to modify an existing subscription previously created by itself at the TSCTSF, the NF service consumer shall invoke the Ntsctsf_QoSandTSCAssistance_Subscribe service operation by sending the HTTP PUT request to the resource URI representing the "Events Subscription" sub-resource in the PCF, as shown in figure 5.3.2.6.2-1, step 1 and figure 5.3.2.6.2-2, step 1. The NF service consumer shall provide in the "EventsSubscReqData" data type of the body of the HTTP PUT request:
-	the "events" attribute with the list of events to be subscribed; and
-	the "notifUri" attribute that includes the Notification URI to indicate to the TSCTSF where to send the notification of the subscribed events if not provided before.
NOTE 1:	The "notifUri" attribute within the EventsSubscReqData data structure can be modified to request that subsequent notifications are sent to a new NF service consumer.
Upon the reception of the HTTP PUT request from the NF service consumer, the PCF shall decide whether the received HTTP PUT request is accepted.
If the PCF accepted the HTTP PUT request to create a subscription to events, the PCF shall create the "Events Subscription" sub-resource and shall send the HTTP response message to the NF service consumer as shown in figure 5.3.2.6.2-1, step 2. The TSCTSF shall include in the "201 Created" response:
-	a Location header field that shall contain the URI of the created "Events Subscription" sub-resource i.e. "{apiRoot}/ntsctsf-qos-tscai/v1/tsc-app-sessions/{appSessionId}/events-subscription"; and
-	a response body with the "EventsSubscReqData" data type representing the created "Events Subscription" sub-resource.
If the TSCTSF accepted the HTTP PUT request to modify the events subscription, the PCF shall modify the "Events Subscription" sub-resource and shall send to the NF service consumer:
-	the HTTP "204 No Content" response (as shown in figure 5.3.2.6.2-2, step 2a); or
-	the HTTP "200 OK" response (as shown in figure 5.3.2.6.2-2, step 2b) including in the "EventsSubscReqData" data type the updated representation of the "Events Subscription" sub-resource.
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc85734924]5.3.2.7	Ntsctsf_QoSandTSCAssistance_Unsubscribe
[bookmark: _Toc85734925]5.3.2.7.1.	General
The Ntsctsf_QoSandTSCAssistance_Unsubscribe service operation enables NF service consumers to remove subscription to all subscribed events for the existing TSC application session context. Subscription to events shall be removed:
-	by invoking the Ntsctsf_QoSandTSCAssistance_Unsubscribe service operation for the existing application session context, as described in subclause 5.3.2.7.2; or
-	within the application session context modification procedure by invoking the Ntsctsf_QoSandTSCAssistance_Update service operation, as described in subclause 5.3.2.3; or
-	within the TSC application session context termination procedure by invoking the Ntsctsf_QoSandTSCAssistance_Delete service operation, as described in subclause 5.3.2.4.
The following procedure using the Ntsctsf_QoSandTSCAssistance_Unsubscribe service operation is supported:
-	Unsubscription to events.
[bookmark: _Toc85734926]5.3.2.7.2	Unsubscription to events
This procedure is used to unsubscribe to all subscribed events for the existing TSC AF application session context, as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.3.2.7.2-1 illustrates the unsubscription to events using the HTTP DELETE method.



Figure 5.3.2.7.2-1: Removal of events subscription information using HTTP DELETE
When the NF service consumer decides to unsubscribe to all subscribed events for the existing TSC application session context, the NF service consumer shall invoke the Ntsctsf_QoSandTSCAssistance_Unsubscribe service operation by sending the HTTP DELETE request message to the resource URI representing the "Events Subscription" sub-resource in the TSCTSF, as shown in figure 5.3.2.7.2-1, step 1.
Upon the reception of the HTTP DELETE request message from the NF service consumer, the TSCTSF shall decide whether the received HTTP request message is accepted.
If the HTTP DELETE request message from the NF service consumer is accepted, the TSCTSF shall delete "Events Subscription" sub-resource and shall send to the NF service consumer a HTTP "204 No Content" response message. The TSCTSF may delete the existing subscription to event notifications for the related PDU session from the PCF as described in 3GPP TS 29.514 [20].
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc85734927]5.3.2.5	Ntsctsf_QoSandTSCAssistance_Notify
[bookmark: _Toc85734928][bookmark: _Toc28012376][bookmark: _Toc36038326][bookmark: _Toc45133595][bookmark: _Toc51762349][bookmark: _Toc59016921][bookmark: _Toc68168086]5.3.2.5.1		General
The Ntsctsf_QoSandTSCAssistance_Notify service operation enables notification to NF service consumers that the previously subscribed event for the existing TSC application session context occurred or that the TSC application session context is no longer valid.
The following procedures using the Ntsctsf_QoSandTSCAssistance_Notify service operation are supported:
-	Notification about TSC application session context event.
-	Notification about TSC application session context termination.
[bookmark: _Toc28012377][bookmark: _Toc36038327][bookmark: _Toc45133596][bookmark: _Toc51762350][bookmark: _Toc59016922][bookmark: _Toc68168087][bookmark: _Toc85734929]5.3.2.5.2	Notification about TSC application session context event
This procedure is invoked by the TSCTSF to notify the NF service consumer when a certain, previously subscribed, application session context event occurs, as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.3.2.5.2-1 illustrates the notification about TSC application session context event.



Figure 5.3.2.5.2-1: Notification about application session context event
When the TSCTSF determines that the event for the existing TSC AF application session context, to which the NF service consumer has subscribed to, occurred e.g. upon reception of an event notification for a PDU session from the PCF as described in 3GPP TS 29.514 [20], the TSCTSF shall invoke the Ntsctsf_QoSandTSCAssistance_Notify service operation by sending the HTTP POST request (as shown in figure 5.3.2.5.2-1, step 1) to the NF service consumer using the notification URI received in the subscription creation (or modification), as specified in subclause 5.3.2.6, and appending the "notify" segment path at the end of the URI. The TSCTSF shall provide in the body of the HTTP POST request the "EventsNotification" data type including:
-	the notification correlation Id within the "notifCorreId"; and
-	the list of the reported events in the "events" attribute. For each reported event, additional event information may be included.
The NF service consumer notification of other specific events using the Ntsctsf_QoSandTSCAssistance_Notify request is described in the related clauses.
Upon the reception of the HTTP POST request from the TSCTSF indicating that the PDU session and/or service related event occurred, the NF service consumer shall acknowledge that request by sending an HTTP response message with the corresponding status code.
If the HTTP POST request from the TSCTSF is accepted, the NF service consumer shall acknowledge the receipt of the event notification with a "204 No Content" response to HTTP POST request, as shown in figure 5.3.2.5.2-1, step 2.
[bookmark: _Toc28012378][bookmark: _Toc36038328][bookmark: _Toc45133597][bookmark: _Toc51762351][bookmark: _Toc59016923][bookmark: _Toc68168088][bookmark: _Toc85734930][bookmark: _Hlk502834587]5.2.2.5.3	Notification about TSC application session context termination
This procedure is invoked by the TSCTSF to notify the NF service consumer that the TSC application session context is no longer valid, as defined in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and 3GPP TS 23.503 [19].
Figure 5.2.2.5.3-1 illustrates the notification about application session context termination.



Figure 5.2.2.5.3-1: Notification about TSC application session context termination
When the TSCTSF determines that the TSF AF application session context is no longer valid, the TSC shall invoke the Ntsctsf_QoSandTSCAssistance_Notify service operation by sending the HTTP POST request (as shown in figure 5.2.2.5.3-1, step 1) using the notification URI received in the "Individual TSC Application Session Context" context creation, as specified in clause 5.3.2.2, and appending the "termination" segment path at the end of the URI, to trigger the NF service consumer to request the TSC application session context termination (see subclause 4.2.4.2). The TSCTSF shall provide in the body of the HTTP POST request the "TerminationInfo" data type including:
-	the Individual TSC Application Session Context resource identifier related to the termination notification in the "resUri" attribute; and
-	the application session context termination cause in the "termCause" attribute of the "TerminationCause" data type.
Upon the reception of the HTTP POST request from the TSCTSF requesting the TSC application session context termination, the NF service consumer shall acknowledge that request by sending an HTTP response message with the corresponding status code.
If the HTTP POST request from the TSCTSF is accepted, the NF service consumer shall acknowledge the receipt of the application session context termination request with a "204 No Content" response to HTTP POST request (as shown in figure 5.2.2.5.3-1, step 2) and shall invoke the Ntsctsf_QoSandTSCAssistance_Delete service operation to the TSCTSF as described in clause 5.2.2.4.
Editor's Note:	Error and redirection responses are FFS.
[bookmark: _Toc510696597][bookmark: _Toc35971389][bookmark: _Toc67903513][bookmark: _Toc85734931]6	API Definitions
[bookmark: _Toc510696598][bookmark: _Toc35971390][bookmark: _Toc67903514][bookmark: _Toc85734932]6.1	Ntsctsf_TimeSynchronization Service API
[bookmark: _Toc510696599][bookmark: _Toc35971391][bookmark: _Toc67903515][bookmark: _Toc85734933]6.1.1	Introduction
[bookmark: _Toc510696600]The Ntsctsf_TimeSynchronization service shall use the Ntsctsf_TimeSynchronization API.
The API URI of the Ntsctsf_TimeSynchronization 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-time-sync".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 5.3.
[bookmark: _Toc35971392][bookmark: _Toc67903516][bookmark: _Toc85734934]6.1.2	Usage of HTTP
[bookmark: _Toc510696601][bookmark: _Toc35971393][bookmark: _Toc67903517][bookmark: _Toc85734935]6.1.2.1	General
[bookmark: _Toc510696602]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_TimeSynchronization API is contained in Annex A.
[bookmark: _Toc35971394][bookmark: _Toc67903518][bookmark: _Toc85734936]6.1.2.2	HTTP standard headers
[bookmark: _Toc510696603][bookmark: _Toc35971395][bookmark: _Toc67903519][bookmark: _Toc85734937]6.1.2.2.1	General
[bookmark: _Toc510696604]See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
[bookmark: _Toc35971396][bookmark: _Toc67903520][bookmark: _Toc85734938]6.1.2.2.2	Content type
[bookmark: _Toc510696605]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".
[bookmark: _Hlk525213471][bookmark: _Hlk525213025]"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].
[bookmark: _Toc35971397][bookmark: _Toc67903521][bookmark: _Toc85734939]6.1.2.3	HTTP custom headers
[bookmark: _Toc489605322][bookmark: _Toc492899753][bookmark: _Toc492900032][bookmark: _Toc492967834][bookmark: _Toc492972922][bookmark: _Toc492973142][bookmark: _Toc492974840][bookmark: _Toc510696606]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_TimeSynchronization API.
[bookmark: _Toc510696607][bookmark: _Toc35971398][bookmark: _Toc67903522][bookmark: _Toc85734940]6.1.3	Resources
[bookmark: _Toc510696608][bookmark: _Toc35971399][bookmark: _Toc67903523][bookmark: _Toc85734941]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.



[bookmark: _Toc510696609][bookmark: _Toc35971400][bookmark: _Toc67903524][bookmark: _Toc85734942]6.1.3.2	Resource: Time Synchronization Exposure Subscriptions
[bookmark: _Toc510696610][bookmark: _Toc35971401][bookmark: _Toc67903525][bookmark: _Toc85734943]6.1.3.2.1	Description
This resource allows a NF service consumer to create a new subscription to notification of the capability for time synchronization service.
[bookmark: _Toc35971402][bookmark: _Toc67903526][bookmark: _Toc510696612][bookmark: _Toc85734944]6.1.3.2.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions
This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.
Table 6.1.3.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.1.1

	apiVersion
	string
	See clause 6.1.1



[bookmark: _Toc35971403][bookmark: _Toc67903527][bookmark: _Toc85734945]6.1.3.2.3	Resource Standard Methods
[bookmark: _Toc510696613][bookmark: _Toc35971404]6.1.3.2.3.1	POST
The POST method creates a new subscription resource to time synchronization exposure subscription. The NF service consumer shall initiate the HTTP POST request message and the TSCTSF shall respond to the message. The TSCTSF shall construct the URI of the created resource.
This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.
Table 6.1.3.2.3.1-1: 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 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TimeSyncExposureSubsc
	M
	"1
	Parameters to request a subscription to notification of the capability for time synchronization service.



Table 6.1.3.2.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TimeSyncExposureSubsc
	M
	1
	201 Created
	The subscription was created successfully. 
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.



Editor's Note:	Error responses are FFS.

Table 6.1.3.2.3.1-4: 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-time-sync/{apiVersion}/
subscriptions/{subscriptionId}




[bookmark: _Toc510696615][bookmark: _Toc35971406][bookmark: _Toc67903528][bookmark: _Toc85734946]6.1.3.2.4	Resource Custom Operations
None.
[bookmark: _Toc510696621][bookmark: _Toc35971412][bookmark: _Toc67903529][bookmark: _Toc85734947]6.1.3.3	Resource: Individual Time Synchronization Exposure Subscription
[bookmark: _Toc85734948]6.1.3.3.1	Description
This resource allows a NF service consumer to read, modify or delete an existing subscription to notification of the capability for time synchronization service.
[bookmark: _Toc85734949]6.1.3.3.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 6.1.3.3.2-1.
Table 6.1.3.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.1.1

	apiVersion
	string
	See clause 6.1.1

	subscriptionId
	string
	See clause 6.1.1



[bookmark: _Toc85734950]6.1.3.3.3	Resource Standard Methods
[bookmark: _Toc85734951]6.1.3.3.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.3.3.1-1.
Table 6.1.3.3.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.3.3.1-2 and the response data structures and response codes specified in table 6.1.3.3.3.1-3.
Table 6.1.3.3.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.3.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TimeSyncExposureSubsc
	M
	1
	200 OK
	An Individual Time Synchronization Exposure Subscription resource is returned successfully.

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



Editor's Note:	Error and redirect responses are FFS.

[bookmark: _Toc85734952]6.1.3.3.3.2	DELETE
This method shall support the URI query parameters specified in table 6.1.3.3.3.2-1.
Table 6.1.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.3.3.2-2 and the response data structures and response codes specified in table 6.1.3.3.3.2-3.
Table 6.1.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	The subscription was deleted successfully.

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



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85734953]6.1.3.3.4	Resource Custom Operations
None.
[bookmark: _Toc85734954]6.1.3.4	Resource: Time Synchronization Exposure Configurations
[bookmark: _Toc85734955]6.1.3.4.1	Description
This resource allows a NF service consumer to create a new subscription to notification of the capability for time synchronization service.
[bookmark: _Toc85734956]6.1.3.4.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations
This resource shall support the resource URI variables defined in table 6.1.3.4.2-1.
Table 6.1.3.4.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.1.1

	apiVersion
	string
	See clause 6.1.1

	subscriptionId
	string
	See clause 6.1.1



[bookmark: _Toc85734957]6.1.3.4.3	Resource Standard Methods
[bookmark: _Toc85734958]6.1.3.4.3.1	POST
The POST method creates a new configuration resource to activate time synchronization service. The NF service consumer shall initiate the HTTP POST request message and the TSCTSF shall respond to the message. The TSCTSF shall construct the URI of the created resource.
This method shall support the URI query parameters specified in table 6.1.3.4.3.1-1.
Table 6.1.3.4.3.1-1: 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 6.1.3.4.3.1-2 and the response data structures and response codes specified in table 6.1.3.4.3.1-3.
Table 6.1.3.4.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TimeSyncExposureConfig
	M
	1
	Parameters to create a configuration to activate time synchronization service.



Table 6.1.3.4.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TimeSyncExposureConfig
	M
	1
	201 Created
	The configuration was created successfully. 
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.



Editor's Note:	Error and redirect responses are FFS.

Table 6.1.3.4.3.1-4: 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}/
subscriptions/{subscriptionId}/configuration/{configurationId}



[bookmark: _Toc85734959]6.1.3.4.4	Resource Custom Operations
None.
[bookmark: _Toc85734960]6.1.3.5	Resource: Individual Time Synchronization Exposure Configuration
[bookmark: _Toc85734961]6.1.3.5.1	Description
This resource allows a NF service consumer to modify/cancel a configuration to modify/deactivate Time Synchronization service with the TSCTSF
[bookmark: _Toc85734962]6.1.3.5.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}/configurations/{configurationId}
This resource shall support the resource URI variables defined in table 6.1.3.5.2-1.
Table 6.1.3.5.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.1.1

	apiVersion
	string
	See clause 6.1.1

	subscriptionId
	string
	See clause 6.1.1

	configurationId
	string
	See clause 6.1.1



[bookmark: _Toc85734963]6.1.3.5.3	Resource Standard Methods
[bookmark: _Toc85734964]6.1.3.5.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.5.3.1-1.
Table 6.1.3.5.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.5.3.1-2 and the response data structures and response codes specified in table 6.1.3.5.3.1-3.
Table 6.1.3.5.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.5.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TimeSyncExposureConfig
	M
	1
	200 OK
	The configuration information in the request URI are returned.

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



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85734965]6.1.3.5.3.2	PUT
This method shall support the URI query parameters specified in table 6.1.3.5.3.2-1.
Table 6.1.3.5.3.2-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.5.3.2-2 and the response data structures and response codes specified in table 6.1.3.5.3.2-3.
Table 6.1.3.5.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TimeSyncExposureConfig
	M
	1
	Modify an existing Time Synchronization Exposure Configuration.



Table 6.1.3.5.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TimeSyncExposureConfig
	M
	1
	200 OK
	The subscription was updated successfully.

	n/a
	
	
	204 No Content
	The subscription was updated successfully.

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



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85734966]6.1.3.5.3.3	DELETE
This method shall support the URI query parameters specified in table 6.1.3.5.3.3-1.
Table 6.1.3.5.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.1.3.5.3.3-2 and the response data structures and response codes specified in table 6.1.3.5.3.3-3.
Table 6.1.3.5.3.3-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.35.3.3-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

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

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



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85734967]6.1.3.5.4	Resource Custom Operations
None.
[bookmark: _Toc510696622][bookmark: _Toc35971413][bookmark: _Toc67903530][bookmark: _Toc85734968]6.1.4	Custom Operations without associated resources
[bookmark: _Toc510696623][bookmark: _Toc35971414][bookmark: _Toc67903531][bookmark: _Toc85734969]6.1.4.1	Overview
This clause will specify custom operations without any associated resource (i.e. RPC) supported by this API.
Table 6.1.4.1-1: Custom operations without associated resources
	Custom operation URI
	Mapped HTTP method
	Description

	<custom operation URI>
	e.g.POST
	<Operation executed by Custom operation>

	
	
	



[bookmark: _Toc510696624][bookmark: _Toc35971415][bookmark: _Toc67903532][bookmark: _Toc85734970]6.1.4.2	Operation: <operation 1>
Where <operation 1> is to be replaced by the name of the custom operation, e.g. Authentication_Information_Request.
It will describe, for each custom operation, the use and the URI of the operation, the HTTP method on which it is mapped, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc510696625][bookmark: _Toc35971416][bookmark: _Toc67903533][bookmark: _Toc85734971]6.1.4.2.1	Description
This sublause will describe the custom operation and what it is used for, and the custom operation's URI.
[bookmark: _Toc510696626][bookmark: _Toc35971417][bookmark: _Toc67903534][bookmark: _Toc85734972]6.1.4.2.2	Operation Definition
This clause will specify the custom operation and the HTTP method on which it is mapped.
This operation shall support the response data structures and response codes specified in tables 6.1.4.2.2-1 and 6.1.4.2.2-2.
Table 6.1.4.2.2-1: Data structures supported by the <e.g. POST> Request Body on this resource
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 6.1.4.2.2-2: Data structures supported by the <e.g. POST> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case>
or
<Meaning of the error case with additional statement regarding error handling>

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



[bookmark: _Toc510696627][bookmark: _Toc35971418][bookmark: _Toc67903535][bookmark: _Toc85734973]6.1.4.3	Operation: < operation 2>
And so on if there are more than one custom operations supported by the service. Same structure as in clause 6.1.4.2.
[bookmark: _Toc510696628][bookmark: _Toc35971419][bookmark: _Toc67903536][bookmark: _Toc85734974]6.1.5	Notifications
[bookmark: _Toc510696629][bookmark: _Toc35971420][bookmark: _Toc67903537][bookmark: _Toc85734975]6.1.5.1	General
[bookmark: _Toc510696630][bookmark: _Toc510696632]Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
Table 6.1.5.1-1: Notifications overview
	Notification
	Callback URI
	HTTP method or custom operation
	Description
(service operation)

	Time Synchronization Capability Notification
	{subsNotifUri}
	
POST
	Time Synchronization Capability Notification for a list of UEs.

	Time Synchronization Configuration Notification
	{configNotifUri}
	POST
	Current state of Time Synchronization Service configuration Notification.



[bookmark: _Toc35971421][bookmark: _Toc67903538][bookmark: _Toc85734976]6.1.5.2	Time Synchronization Capability Notification
[bookmark: _Toc532994455][bookmark: _Toc35971422][bookmark: _Toc67903539][bookmark: _Toc510696631][bookmark: _Toc85734977]6.1.5.2.1	Description
The Time Synchronization Capability Notification is used by the NF service producer to report the capability of the time synchronization service for a list of UEs to a NF service consumer that has subscribed to such Notifications.
[bookmark: _Toc532994456][bookmark: _Toc35971423][bookmark: _Toc67903540][bookmark: _Toc85734978]6.1.5.2.2	Target URI
The Callback URI "{subsNotifUri}" shall be used with the callback URI variables defined in table 6.1.5.2.2-1.
Table 6.1.5.2.2-1: Callback URI variables
	Name
	Definition

	subsNotifUri
	String formatted as URI with the Callback Uri.
The Callback Uri is assigned within the Time Synchronization Capability Notification and described within the TimeSyncExposureSubsc type (see table 6.1.6.2.2-1).



[bookmark: _Toc532994457][bookmark: _Toc35971424][bookmark: _Toc67903541][bookmark: _Toc85734979]6.1.5.2.3	Standard Methods
[bookmark: _Toc532994458][bookmark: _Toc35971425]6.1.5.2.3.1	POST
This method shall support the request data structures specified in table 6.1.5.2.3.1-1 and the response data structures and response codes specified in table 6.1.5.2.3.1-1.
Table 6.1.5.2.3.1-2: Data structures supported by the POST Request Body
	Data type
	P
	Cardinality
	Description

	TimeSyncExposureSubsNotif
	M
	1
	Provides the time synchronization capabilities of a list of UEs by the TSCTSF to the NF service consumer.



Table 6.1.5.2.3.1-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	The event notification is received successfully.

	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] also apply.



Editor's Note:	Error/redirection responses are FFS.
[bookmark: _Toc35971426][bookmark: _Toc67903542][bookmark: _Toc85734980]6.1.5.3	Time Synchronization Configuration Notification
[bookmark: _Toc85734981]6.1.5.3.1	Description
The Time Synchronization Configuration Notification is used by the NF service producer to report the current state of configuration of the time synchronization service.
[bookmark: _Toc85734982]6.1.5.3.2	Target URI
The Callback URI "{configNotifUri}" shall be used with the callback URI variables defined in table 6.1.5.3.2-1.
Table 6.1.5.3.2-1: Callback URI variables
	Name
	Definition

	configNotifUri
	String formatted as URI with the Callback Uri.
The Callback Uri is assigned within the Time Synchronization Configuration Notification and described within the TimeSyncExposureConfig type (see table 6.1.6.1-2).



[bookmark: _Toc85734983]6.1.5.3.3	Standard Methods
6.1.5.3.3.1	POST
This method shall support the request data structures specified in table 6.1.5.3.3.1-1 and the response data structures and response codes specified in table 6.1.5.3.3.1-1.
Table 6.1.5.3.3.1-2: Data structures supported by the POST Request Body
	Data type
	P
	Cardinality
	Description

	TimeSyncExposureConfigNotif
	M
	1 
	Provides the current state of time synchronization configuration by the TSCTSF to the NF service consumer.



Table 6.1.5.3.3.1-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	 
	204 No Content
	The event notification is received successfully.

	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] also apply.



Editor's Note:	Error/redirection responses are FFS.
[bookmark: _Toc35971427][bookmark: _Toc67903543][bookmark: _Toc85734984]6.1.6	Data Model
[bookmark: _Toc510696633][bookmark: _Toc35971428][bookmark: _Toc67903544][bookmark: _Toc85734985]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

	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
	

	TimeSyncExposureSubsNotif
	6.1.6.2.3
	Contains the notification of time synchronization service.
	

	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

	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.
	

	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.
	

	NotificationMethod
	3GPP TS 29.508 [16]
	Indicates the method of notification.
	

	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.
	



[bookmark: _Toc510696634][bookmark: _Toc35971429][bookmark: _Toc67903545][bookmark: _Toc85734986]6.1.6.2	Structured data types
This clause will specify the structured data types.
[bookmark: _Toc510696635][bookmark: _Toc35971430][bookmark: _Toc67903546][bookmark: _Toc85734987]6.1.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc510696636][bookmark: _Toc35971431][bookmark: _Toc67903547][bookmark: _Toc85734988]6.1.6.2.2	Type: TimeSyncExposureSubsc
Table 6.1.6.2.2-1: Definition of type TimeSyncExposureSubsc
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

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

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

	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".
	

	notifMethod
	NotificationMethod
	O
	0..1
	If "notifMethod" is not supplied, the default value "ON_EVENT_DETECTION" applies.
	

	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.
	

	afServiceId
	string
	O
	0..1
	Identifies a service on behalf of which the AF is issuing the request.
	

	subscribedEvents
	array(SubscribedEvent)
	O
	1..N
	Identifies the requirement to be notified of the event(s).
	

	subsNotifUri
	Uri
	M
	1
	Notification URI for time sensitive capability reporting.
	

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

	maxReportNbr
	Uinteger
	O
	0..1
	If omitted, there is no limit.
	

	expiry
	DateTime
	C
	0..1
	This attribute indicates the expiry time of the subscription, after which the NEF shall not send any event notifications and the subscription becomes invalid. It may be included in an event subscription request and may be included in an event subscription response based on operator policies. If an expiry time was included in the request, then the expiry time returned in the response should be less than or equal to that value. If the expiry time is not included in the response, the NF service consumer shall not associate an expiry time for the subscription.
	

	repPeriod
	DurationSec
	C
	0..1
	Is supplied for notification Method "periodic".
	

	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 Time Synchronization Subscription resource.
	



Editor's note:	Whether GPSI and external group ID are included in the request is FFS.
[bookmark: _Toc510696637][bookmark: _Toc35971432][bookmark: _Toc67903548][bookmark: _Toc85734989]6.1.6.2.3	Type: TimeSyncExposureSubsNotif
Table 6.1.6.2.3-1: Definition of type TimeSyncExposureSubsNotify
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

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

	eventNotifs
	array(SubsEventNotification)
	M
	1..N
	Notifications about Individual Events
	



[bookmark: _Toc28011587][bookmark: _Toc34210703][bookmark: _Toc36037728][bookmark: _Toc39063162][bookmark: _Toc43298220][bookmark: _Toc45132997][bookmark: _Toc49935464][bookmark: _Toc50023810][bookmark: _Toc51761300][bookmark: _Toc56672230][bookmark: _Toc66277788][bookmark: _Toc68166470][bookmark: _Toc85734990]6.1.6.2.4	Type SubsEventNotification
Table 6.1.6.2.4-1: Definition of type EventNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	event
	SubscribedEvent
	M
	1
	Subscribed events
	

	timeSyncCapas
	array(TimeSyncCapability)
	O
	1..N
	Contains a list of time syncroniziation capabilities for the UEs
	



[bookmark: _Toc73716346][bookmark: _Toc85734991]6.1.6.2.5	Type: TimeSyncCapability
Table 6.1.6.2.5-1: Definition of type TimeSyncCapability
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supis
	array(Supi)
	C
	1..N
	Contains a list of UE for which the time synchronization request is applied.
	

	upNodeId
	Uint64
	O
	0..1
	Identifies the applicable NW-TT. Contains a TSC user plane node Id. If integrated with TSN, the user plane node Id is a bridge Id defined in IEEE 802.1Q [18] clause 14.2.5.
	

	disMethods
	DistributionMethod
	O
	0..1
	Identifies the time synchronization distribution methods supported by 5GS.
	

	gmCapable
	GmCapable
	O
	0..1
	Indicates whether NW-TT supports acting as a gPTP or PTP grandmaster.
	

	ptpProfiles
	string
	O
	0..1
	Identifies the PTP profiles supported by 5GS for the reported UE.
	



Editor's Note:	Data types for notification need further check based on stage 2 progress.
[bookmark: _Toc510696638][bookmark: _Toc35971433][bookmark: _Toc67903549][bookmark: _Toc85734992]6.1.6.3	Simple data types and enumerations
This clause will define simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc510696639][bookmark: _Toc35971434][bookmark: _Toc67903550][bookmark: _Toc85734993]6.1.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc510696640][bookmark: _Toc35971435][bookmark: _Toc67903551][bookmark: _Toc85734994]6.1.6.3.2	Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type, i.e. boolean, integer, number, or string>
	
	



[bookmark: _Toc510696641][bookmark: _Toc35971436][bookmark: _Toc67903552][bookmark: _Toc85734995]6.1.6.3.3	Enumeration: <EnumType1>
The enumeration <EnumType1> represents <something>. It shall comply with the provisions defined in table 6.1.5.3.3-1.
Table 6.1.6.3.3-1: Enumeration < EnumType1>
	Enumeration value
	Description
	Applicability

	
	
	



[bookmark: _Toc510696642][bookmark: _Toc35971437][bookmark: _Toc67903553][bookmark: _Toc85734996]6.1.6.3.4	Enumeration: <EnumType2>
And so on if there are more enumerations to define.
[bookmark: _Toc510696643][bookmark: _Toc35971438][bookmark: _Toc67903554][bookmark: _Toc85734997]6.1.6.4	Data types describing alternative data types or combinations of data types
[bookmark: _Toc510696644][bookmark: _Toc35971439][bookmark: _Toc67903555][bookmark: _Toc85734998]6.1.6.4.1	Type: <TypeName 1>
The data types describing alternative data types or combinations of data types shall represent an OpenAPI schema object using the "oneOf", "anyOf" or "allOf"  keyword to list alternative or to be combined data types (see the OpenAPI specification [4] and https://swagger.io/docs/specification/data-models/oneof-anyof-allof-not/).
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches , i.e. a list of mutually exclusive alternative data types., as described using the OpenAPI "oneOf" keyword, if the instance matches against one and only one of the alternative data types.
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches a list of non-exclusive alternative data types, as described using the OpenAPI "anyOf" keyword, if the instance matches against one or more of the alternative data types.
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches a list of to be combined data types, as described using the OpenAPI "allOf" keyword, if the instance matches against all of the to be combined data types."Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON elements in a JSON object.
"Data type": Data type of the alternative or to be combined data type. If the data type is indicated as "<type>", the alternative or to be combined data type shall be of data type <type>. If the data type is indicated as "array(<type>)", the alternative or to be combined data type shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the alternative or to be combined data type shall be an object (see IETF RFC 8259 [3]) encoded in the corresponding OpenAPI specification as a map which values are of data type <type>. <type> can either be "integer", "number", "string" or "boolean" (as defined in the OpenAPI specification [4]), or a data type defined in a 3GPP specification.
"Cardinality": Defines the allowed number of occurrence of data type <type>. A cardinality of "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers; with M being greater than or equal 0, and N being greater than 0. For data type "<type>", the cardinality shall be set to "1".
"Description": Describes the meaning and use of the attribute and may contain normative statements.Applicability: If the attribute is only applicable for optional feature(s) negotiated using the mechanism defined in clause 6.6 of 3GPP TS 29.500 [4], the name of the corresponding feature(s) shall be indicated in this column. If no feature is indicated. the attribute can be used with any feature.
Applicability: If the type is only applicable for optional feature(s) negotiated using the mechanism defined in clause 6.6 of 3GPP TS 29.500 [2], the name of the corresponding feature(s) shall be indicated in this column. If no feature is indicated. the type can be used with any feature. If no optional features are defined for an API, the applicability column can be omitted for that API.
[bookmark: _Hlk510623468]Table 6.1.6.4.1-1: Definition of type <Type name 1> as a list of <"mutually exclusive alternatives" / "non-exclusive alternatives" / "to be combined data types">
	Data type
	Cardinality
	Description
	Applicability

	"<type>" or "array(<type>)" or "map(<type>)"
	"1" or "M..N"
	<only if applicable>
	



[bookmark: _Toc510696645][bookmark: _Toc35971440][bookmark: _Toc67903556][bookmark: _Toc85734999]6.1.6.4.2	Type: <TypeName 2>
And so on if there are more types to specify.
[bookmark: _Toc510696646][bookmark: _Toc35971441][bookmark: _Toc67903557][bookmark: _Toc85735000]6.1.6.5	Binary data
This clause will specify what is encoded in binary part, if multipart media type is agreed to be supported by CT4 and is supported by the API. It shall be omitted if not applicable.
[bookmark: _Toc35971442][bookmark: _Toc67903558][bookmark: _Toc85735001]6.1.6.5.1	Binary Data Types
Table 6.1.6.5.1-1: Binary Data Types
	Name
	Clause defined
	Content type

	< Binary Data 1 >
e.g. N1 SM Message

	< clause >
e.g. 6.1.6.5.2
	<content type>
e.g. vnd.3gpp.5gnas

	
	
	



[bookmark: _Toc20131002][bookmark: _Toc67903559][bookmark: _Hlk32129811][bookmark: _Toc85735002]6.1.6.5.2	< Binary Data 1 >
And so on if there are more binary data to specify
[bookmark: _Toc510696647][bookmark: _Toc35971443][bookmark: _Toc67903560][bookmark: _Toc85735003]6.1.7	Error Handling
[bookmark: _Toc35971444][bookmark: _Toc67903561][bookmark: _Toc85735004]6.1.7.1	General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [5].
For the Ntsctsf_TimeSynchronization 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].
Editor's Note:	Error/redirection responses are FFS.
In addition, the requirements in the following clauses are applicable for the Ntsctsf_TimeSynchronization API.
[bookmark: _Toc35971445][bookmark: _Toc67903562][bookmark: _Toc85735005]6.1.7.2	Protocol Errors
No specific procedures for the Ntsctsf_TimeSynchronization service are specified.
[bookmark: _Toc35971446][bookmark: _Toc67903563][bookmark: _Toc85735006]6.1.7.3	Application Errors
The application errors defined for the Ntsctsf_TimeSynchronization  service are listed in Table 6.1.7.3-1.
Table 6.1.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	


[bookmark: _Toc492899751][bookmark: _Toc492900030][bookmark: _Toc492967832][bookmark: _Toc492972920][bookmark: _Toc492973140][bookmark: _Toc493774060][bookmark: _Toc508285804][bookmark: _Toc508287269][bookmark: _Toc510696648][bookmark: _Toc35971447]
Editor's Note:	Error/redirection responses are FFS.
[bookmark: _Toc67903564][bookmark: _Toc85735007]6.1.8	Feature negotiation
The optional features in table 6.1.8-1 are defined for the Ntsctsf_TimeSynchronization API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	
	
	



[bookmark: _Toc532994477][bookmark: _Toc35971448][bookmark: _Toc67903565][bookmark: _Hlk525137310][bookmark: _Toc510696649][bookmark: _Toc85735008]6.1.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Ntsctsf_TimeSynchronization 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_TimeSynchronization 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_TimeSynchronization service.
[bookmark: _Hlk530142087]The Ntsctsf_TimeSynchronization API defines a single scope "ntsctsf-time-sync" for the entire service, and it does not define any additional scopes at resource or operation level.
[bookmark: _Toc35971449][bookmark: _Toc67903566][bookmark: _Toc85735009]6.2	Ntsctsf_QoSandTSCAssistance Service API
And so on if there are more than two services supported by the NF. Same structure as in clause 6.1.
[bookmark: _Toc85735010]6.2.1	Introduction
The Ntsctsf_QoSandTSCAssistance service shall use the Ntsctsf_QoSandTSCAssistance API.
The API URI of the Ntsctsf_QoSandTSCAssistance 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 [4], 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-qos-tscai".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 6.2.3.
[bookmark: _Toc85735011]6.2.2	Usage of HTTP
[bookmark: _Toc85735012]6.2.2.1	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_QoSandTSCAssistance API is contained in Annex A.
[bookmark: _Toc85735013]6.2.2.2	HTTP standard headers
[bookmark: _Toc85735014]6.2.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
[bookmark: _Toc85735015]6.2.2.2.2	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".
JSON object used in the HTTP PATCH request shall be encoded according to "JSON Merge Patch" and shall be signalled by the content type "application/merge-patch+json", as defined in IETF RFC 7396 [22].
"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].
[bookmark: _Toc85735016]6.2.2.3	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_QoSandTSCAssistance API.
[bookmark: _Toc85735017]6.2.3	Resources
[bookmark: _Toc85735018]6.2.3.1	Overview


Figure 6.2.3.1-1: Resource URI structure of the Ntsctsf_QoSandTSCAssistance API
Table 6.2.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.2.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	TSC Application Sessions
	/tsc-app-sessions
	POST
	Ntsctsf_QoSandTSCAssistance_Create. Creates a new Individual TSC Application Session Context resource and may create the child Events Subscription sub-resource.

	Individual TSC Application Session Context
	/tsc-app-sessions/{appSessionId}
	PATCH
	Ntsctsf_QoSandTSCAssistance_Update. Updates an existing Individual TSC Application Session Context resource. It can also update an Events Subscription sub-resource.

	
	
	GET
	Reads an existing Individual TSC Application Session Context resource.

	
	/tsc-app-sessions/{appSessionId}/delete
	delete
(POST)
	Ntsctsf_QoSandTSCAssistance_Delete. Deletes an existing Individual TSC Application Session Context resource and the child Events Subscription sub-resource.

	Events Subscription
	/tsc-app-sessions/{appSessionId}
/events-subscription
	PUT
	Ntsctsf_QoSandTSCAssistance_Subscribe. Creates a new Events Subscription sub-resource or modifies an existing Events Subscription sub-resource.

	
	
	DELETE
	Ntsctsf_QoSandTSCAssistance_Unsubscribe.
Deletes an Events Subscription sub-resource.



[bookmark: _Toc85735019]6.2.3.2	Resource: TSC Application Sessions
[bookmark: _Toc85735020]6.2.3.2.1	Description
This resource allows a NF service consumer to create a new Individual TSC Application Session Context resource and may create the child Events Subscription sub-resource.
[bookmark: _Toc85735021]6.2.3.2.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-qos-tscai/<apiVersion>//tsc-app-sessions
This resource shall support the resource URI variables defined in table 6.2.3.2.2-1.
Table 6.2.3.2.2-1: 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: _Toc85735022]6.2.3.2.3	Resource Standard Methods
6.2.3.2.3.1	POST
This method shall support the URI query parameters specified in table 6.2.3.2.3.1-1.
Table 6.2.3.2.3.1-1: 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 6.2.3.2.3.1-2 and the response data structures and response codes specified in table 6.2.3.2.3.1-3.
Table 6.2.3.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TscAppSessionContextData
	M
	1
	Contains the information for the creation of a new Individual TSC Application Session Context resource.



Table 6.2.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TscAppSessionContextData
	M
	1
	201 Created
	The subscription was created successfully. 
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.



Editor's Note:	Error responses are FFS.
Table 6.2.3.2.3.1-4: 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-qos-tscai/<apiVersion>//tsc-app-sessions /{appSessionId}



[bookmark: _Toc85735023]6.2.3.2.4	Resource Custom Operations
None.
[bookmark: _Toc85735024]6.2.3.3	Resource: Individual TSC Application Sessions
[bookmark: _Toc85735025]6.2.3.3.1	Description
This resource allows a NF service consumer to read, modify or delete an existing Individual TSC Application Sessions resource.
[bookmark: _Toc85735026]6.2.3.3.2	Resource Definition
Resource URI: {apiRoot}/ntsctsf-qos-tscai/<apiVersion>/tsc-app-sessions/{appSessionId}
This resource shall support the resource URI variables defined in table 6.2.3.3.2-1.
Table 6.2.3.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.2.1

	apiVersion
	string
	See clause 6.2.1

	appSessionId
	string
	See clause 6.2.1



[bookmark: _Toc85735027]6.2.3.3.3	Resource Standard Methods
[bookmark: _Toc85735028]6.2.3.3.3.1	GET
This method shall support the URI query parameters specified in table 6.2.3.3.3.1-1.
Table 6.2.3.3.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 6.2.3.3.3.1-2 and the response data structures and response codes specified in table 6.2.3.3.3.1-3.
Table 6.2.3.3.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.2.3.3.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TscAppSessionContextData
	M
	1
	200 OK
	An Individual TSC Application Sessions resource is returned successfully.

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



Editor's Note:	Error and redirect responses are FFS.
[bookmark: _Toc59016975][bookmark: _Toc68168140][bookmark: _Toc85735029]6.2.3.3.3.2	PATCH
This method shall support the URI query parameters specified in table 6.2.3.3.3.2-1.
Table 6.2.3.3.3.2-1: 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 6.2.3.3.3.2-2 and the response data structures and response codes specified in table 6.2.3.3.3.2-3.
Table 6.2.3.3.3.2-2: Data structures supported by the PATCH Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TscAppSessionContextUpdateData
	M
	1
	Contains the modification(s) to apply to the Individual TSC Application Session Context resource.



Table 6.2.3.3.3.2-3: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	TscAppSessionContextData
	M
	1
	200 OK
	Successful case.
The Individual TSC Application Session Context resource was modified and a representation of that resource is returned.

	n/a
	
	
	204 No Content
	Successful case.
The Individual TSC Application session context resource was modified.

	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.



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85735030]6.2.3.3.4	Resource Custom Operations
[bookmark: _Toc28012428][bookmark: _Toc36038381][bookmark: _Toc45133651][bookmark: _Toc51762405][bookmark: _Toc59016977][bookmark: _Toc68168142][bookmark: _Toc85735031]6.2.3.3.4.1	Overview
Table 6.2.3.3.4.1-1: Custom operations
	Operation name
	Custom operation URI
	Mapped HTTP method
	Description

	delete
	/tsc-app-sessions/{appSessionId}/delete
	POST
	Ntsctsf_QoSandTSCAssistance_Delete. Deletes an existing Individual TSC Application Session Context resource and the child Events Subscription sub-resource.



[bookmark: _Toc28012429][bookmark: _Toc36038382][bookmark: _Toc45133652][bookmark: _Toc51762406][bookmark: _Toc59016978][bookmark: _Toc68168143][bookmark: _Toc85735032]6.2.3.3.4.2	Operation: delete
[bookmark: _Toc28012430][bookmark: _Toc36038383][bookmark: _Toc45133653][bookmark: _Toc51762407][bookmark: _Toc59016979][bookmark: _Toc68168144][bookmark: _Toc85735033]6.2.3.3.4.2.1	Description
[bookmark: _Toc28012431][bookmark: _Toc36038384][bookmark: _Toc45133654][bookmark: _Toc51762408][bookmark: _Toc59016980][bookmark: _Toc68168145][bookmark: _Toc85735034]6.2.3.3.4.2.2	Operation Definition
This custom operation deletes an existing Individual TSC Application Session Context resource and the child Events Subscription sub-resource in the TSCTSF.
This operation shall support the request data structures specified in table 6.2.3.3.4.2.2-1 and the response data structure and response codes specified in table 6.2.3.3.4.2.2-2.
Table 6.2.3.3.4.2.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	EventsSubscReqData
	O
	0..1
	Events subscription information to be sent by the NF service consumer to request event notification when the Individual TSC Application Session Context resource is deleted.



Table 6.2.3.3.4.2.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	Successful case.
The Individual TSC Application session context resource was deleted.

	EventsNotification
	M
	1
	200 OK
	Successful case.
Describes information related to the notification of events.

	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 POST method shall also apply.



Editor's Note:	Error/Redirect responses are FFS.
[bookmark: _Toc85735035][bookmark: _Toc59016981][bookmark: _Toc68168146]6.2.3.4	Resource: Events Subscription (Document)
[bookmark: _Toc28012433][bookmark: _Toc36038386][bookmark: _Toc45133656][bookmark: _Toc51762410][bookmark: _Toc59016982][bookmark: _Toc68168147][bookmark: _Toc85735036]6.2.3.4.1	Description
The Events Subscription sub-resource represents a subscription to events for a TSC application session context that exists in the Ntsctsf_QoSandTSCAssistance service.
[bookmark: _Toc28012434][bookmark: _Toc36038387][bookmark: _Toc45133657][bookmark: _Toc51762411][bookmark: _Toc59016983][bookmark: _Toc68168148][bookmark: _Toc85735037]6.2.3.4.2	Resource definition
Resource URI: {apiRoot}/ntsctsf-qos-tscai/<apiVersion>/tsc-app-sessions/{appSessionId}/events-subscription
This resource shall support the resource URI variables defined in table 6.2.3.4.2-1.
Table 6.2.3.4.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 6.2.1

	appSessionId
	string
	Identifies an application session context



[bookmark: _Toc28012435][bookmark: _Toc36038388][bookmark: _Toc45133658][bookmark: _Toc51762412][bookmark: _Toc59016984][bookmark: _Toc68168149][bookmark: _Toc85735038]6.2.3.4.3	Resource Standard Methods
[bookmark: _Toc28012436][bookmark: _Toc36038389][bookmark: _Toc45133659][bookmark: _Toc51762413][bookmark: _Toc59016985][bookmark: _Toc68168150][bookmark: _Toc85735039]6.2.3.4.3.1	PUT
This method shall support the URI query parameters specified in table 6.2.3.4.3.1-1.
Table 6.2.3.4.3.1-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.2.3.4.3.1-2 and the response data structures and response codes specified in table 6.2.3.4.3.1-3.
Table 6.2.3.4.3.1-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	EventsSubscReqData
	M
	1
	Contains information for the modification of the Events Subscription sub-resource.



Table 6.2.3.4.3.1-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	TscAppSessionContextData
	M
	1
	201 Created
	Successful case.
The Events Subscription sub-resource was created.

	TscAppSessionContextData
	M
	1
	200 OK
	Successful case.
The Events Subscription sub-resource was modified.

	n/a
	
	
	204 No Content
	Successful case.
The Events Subscription sub-resource was modified.

	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 PUT method shall also apply.



Table 6.2.3.4.3.1-4: 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-qos-tscai/<apiVersion>/tsc-app-sessions/{appSessionId}/events-subscription



[bookmark: _Toc28012437][bookmark: _Toc36038390][bookmark: _Toc45133660][bookmark: _Toc51762414][bookmark: _Toc59016986][bookmark: _Toc68168151][bookmark: _Toc85735040]6.2.3.4.3.2	DELETE
This method shall support the URI query parameters specified in table 6.2.3.4.3.2-1.
Table 6.2.3.4.3.2-1: 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 6.2.3.4.3.2-2 and the response data structures and response codes specified in table 6.2.3.4.3.2-3.
Table 6.2.3.4.3.2-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	EventsSubscReqData
	O
	0..1
	Events subscription information to be sent by the NF service consumer to request event notification when the Individual TSC Application Session Context resource is deleted.



Table 6.2.3.4.3.2-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	Successful case.
The Individual TSC Application session context resource was deleted.

	EventsNotification
	M
	1
	200 OK
	Successful case.
The Individual Application Session Context resource was deleted and a partial representation of that resource containing event notification information is returned.

	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 DELETE method shall also apply.



[bookmark: _Toc28012438][bookmark: _Toc36038391][bookmark: _Toc45133661][bookmark: _Toc51762415][bookmark: _Toc59016987][bookmark: _Toc68168152][bookmark: _Toc85735041]6.2.3.4.4	Resource Custom Operations
None.
[bookmark: _Toc85735042]6.2.4	Custom Operations without associated resources
None.
[bookmark: _Toc78815795][bookmark: _Toc85735043]6.2.5	Notifications
[bookmark: _Toc85735044]6.2.5.1	General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
Table 6.2.5.1-1: Notifications overview
	Notification
	Callback URI
	HTTP method or custom operation
	Description
(service operation)

	Event Notification
	{notifUri}/notify
	notify (POST)
	TSCTSF event notification.

	Termination Request
	{notifUri}/terminate
	terminate (POST)
	Request for termination of an Individual TSC Application Session Context.



[bookmark: _Toc78815796][bookmark: _Toc85735045]6.2.5.2	Event Notification
[bookmark: _Toc78815797][bookmark: _Toc85735046]6.2.5.2.1	Description
The Event Notification is used by the TSCTSF to report one or several observed application session context events to the NF service consumer that has subscribed to such notifications via the Events Subscription sub-resource.
[bookmark: _Toc78815798][bookmark: _Toc85735047]6.2.5.2.2	Target URI
The Callback URI "{notifUri}/notify " shall be used with the callback URI variables defined in table 6.2.5.2.2-1.
Table 6.2.5.2.2-1: Callback URI variables
	Name
	Definition

	notifUri
	The Notification Uri as assigned within the Events Subscription sub-resource and described within the EventsSubscReqData type (see table 6.2.6.2.3-1).



[bookmark: _Toc78815799][bookmark: _Toc85735048]6.2.5.2.3	Standard Methods
6.2.5.2.3.1	POST
This method shall support the request data structures specified in table 6.2.5.2.3.1-1 and the response data structures and response codes specified in table 6.2.5.2.3.1-1.
Table 6.2.5.2.3.1-2: Data structures supported by the POST Request Body
	Data type
	P
	Cardinality
	Description

	EventsNotification
	M
	1 
	Provides Information about observed events.



Table 6.1.5.2.3.1-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	 
	204 No Content
	The event notification is received successfully.

	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] also apply.



Editor's Note:	Error/redirection responses are FFS.

[bookmark: _Toc78815800][bookmark: _Toc85735049]6.2.5.3	Termination Request
[bookmark: _Toc85735050]6.2.5.3.1	Description
The Termination Request is used by the TSCTSF to request the NF service consumer the deletion of the Individual TSC Application Session Context resource.
[bookmark: _Toc85735051]6.2.5.3.2	Target URI
The Callback URI "{notifUri}/terminate " shall be used with the callback URI variables defined in table 6.2.5.3.2-1.
Table 6.2.5.3.2-1: Callback URI variables
	Name
	Definition

	notifUri
	The Notification Uri as assigned within the Individual TSC Application Session Context resource and described within the TscAppSessionContextData Data type (see table 6.2.6.2.2-1).



[bookmark: _Toc85735052]6.2.5.3.3	Standard Methods
6.2.5.3.3.1	POST
This method shall support the request data structures specified in table 6.2.5.3.3.1-1 and the response data structures and response codes specified in table 6.2.5.3.3.1-1.
Table 6.2.5.3.3.1-2: Data structures supported by the POST Request Body
	Data type
	P
	Cardinality
	Description

	TerminationInfo
	M
	1 
	Provides information about the deletion of the resource.



Table 6.2.5.3.3.1-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	 
	204 No Content
	The receipt of the Notification is acknowledged.

	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] also apply.



Editor's Note:	Error/redirection responses are FFS.
[bookmark: _Toc85735053]6.2.6	Data Model
[bookmark: _Toc85735054]6.2.6.1	General
This clause specifies the application data model supported by the API.
Table 6.2.6.1-1 specifies the data types defined for the Ntsctsf_QoSandTSCAssistance service based interface protocol.

Table 6.2.6.1-1: Ntsctsf_QoSandTSCAssistance specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	EventsNotification
	6.2.6.2.6
	Describes the notification about the events occurred within an Individual TSC Application Session Context resource.
	

	EventsSubscReqData
	6.2.6.2.3
	Identifies the events the application subscribes to within an Individual TSC Application Session Context resource
	

	EventsSubscReqDataRm
	6.2.6.2.5
	This data type is defined in the same way as the "EventsSubscReqData" data type, but with the OpenAPI "nullable: true" property.
	

	TscAppSessionContextData
	6.2.6.2.2
	Represents the Individual TSC Application Session Context resource data.
	

	TscAppSessionContextUpdateData
	6.2.6.2.4
	Describes the modifications to an Individual TSC Application Session Context resource.
	

	TscEvent
	6.2.6.3.3
	Indicates the subscribed event(s).
	

	
	
	
	

	
	
	
	



Table 6.2.6.1-2 specifies data types re-used by the Ntsctsf_QoSandTSCAssistance 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_QoSandTSCAssistance service based interface.
Table 6.2.6.1-2: Ntsctsf_QoSandTSCAssistance re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	AccumulatedUsage
	3GPP TS 29.122 [21]
	Accumulated Usage.
	AccumulatedUsage

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

	EthFlowDescription
	3GPP TS 29.514 [20]
	Defines a packet filter for an Ethernet flow.
	

	FlowInfo
	3GPP TS 29.122 [21]
	Contains the IP data flow information.
	

	IpAddr
	3GPP TS 29.571 [15]
	Contains the IP address.
	

	MacAddr48
	3GPP TS 29.571 [15]
	MAC Address.
	

	QosMonitoringInformation
	3GPP TS 29.122 [21]
	Contains Qos Monitoring information.
	

	QosMonitoringInformationRm
	3GPP TS 29.122 [21]
	This data type is defined in the same way as the "QosMonitoringInformation" data type, but with the OpenAPI "nullable: true" property.
	

	QosNotificationControlInfo
	3GPP TS 29.514 [20]
	Indicates whether the QoS targets related to certain media component are not guaranteed or are guaranteed again.
	

	ResourcesAllocationInfo
	3GPP TS 29.514 [20]
	Indicates the status of the PCC rule(s) related to certain service data flow.
	

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

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

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

	TerminationInfo
	3GPP TS 29.514 [20]
	Includes information related to the termination of the Individual TSC Application Session Context resource.
	

	TscQosRequirement
	3GPP TS 29.122 [21]
	Contains the QoS requirements for time sensitive communication.
	

	TscQosRequirementRm
	3GPP TS 29.122 [21]
	This data type is defined in the same way as the "TscQosRequirement" data type, but with the OpenAPI "nullable: true" property.
	

	UsageThreshold
	3GPP TS 29.122 [21]
	Time period and/or traffic volume in which the QoS is to be applied.
	

	UsageThresholdRm
	3GPP TS 29.122 [21]
	This data type is defined in the same way as the "UsageThreshold" data type, but with the OpenAPI "nullable: true" property.
	

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



[bookmark: _Toc85735055]6.2.6.2	Structured data types
[bookmark: _Toc85735056]6.2.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc85735057]6.2.6.2.2	Type TscAppSessionContextData
Table 6.2.6.2.2-1: Definition of type TscAppSessionContextData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	ueIpAddr
	IpAddr
	C
	0..1
	The address of the UE.
(NOTE)
	

	ipDomain
	string
	C
	0..1
	The IPv4 address domain identifier.
The attribute may only be provided if the ueIpv4 attribute is present.
	

	ueMac
	MacAddr48
	C
	0..1
	Identifies the MAC address.
(NOTE)
	

	dnn
	Dnn
	O
	0..1
	Data Network Name, 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 the S-NSSAI.
	

	notifUri
	Uri
	M
	1
	Notification URI for Individual TSC Application Session Context termination requests.
	

	appId
	string
	C
	0..1
	Identifies the Application Identifier. (NOTE)
	

	flowInfo
	array(FlowInfo)
	C
	0..1
	Describe the IP data flow which requires QoS.
(NOTE)
	

	ethFlowInfo
	array(EthFlowDescription)
	C
	0..1
	Identifies Ethernet packet flows.
(NOTE)
	

	afId
	string
	M
	1
	Identifies the AF identifier.
	

	tscQosReq
	TscQosRequirement
	O
	0..1
	Contains the QoS requirements for time sensitive communication.
	

	qosReference
	string
	M
	1
	Identifies a pre-defined QoS information
	

	altQosReferences
	array(string)
	O
	0..1
	Identifies an ordered list of pre-defined QoS information. The lower the index of the array for a given entry, the higher the priority.
	

	evSubsc
	EventsSubscReqData
	O
	0..1
	Identifies the events the application subscribes to at creation of an Individual TSC Application Session Context resource.
	

	suppFeat
	SupportedFeatures
	C
	1
	This IE represents a list of Supported features used as described in clause 6.2.8.
It shall be supplied by the NF service consumer in the POST request and response of requests a creation of an Individual TSC Application Session Context resource.
	

	NOTE:	Eirther "ueIpAddr" attribute or "ueMac" attribute shall be included. If IP address is provided, IP flow information shall be provided. If ipv4, the domain identifier may be provided. If mac address is provided, Ethernet flow information shall be provided. One of IP flow information, Ethernet flow information or Application Identifier shall be provided.



[bookmark: _Toc85735058][bookmark: _Toc28012460][bookmark: _Toc36038418][bookmark: _Toc45133688][bookmark: _Toc51762442][bookmark: _Toc59017014][bookmark: _Toc68168179]6.2.6.2.3	Type EventsSubscReqData
Table 6.2.6.2.3-1: Definition of type EventsSubscReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	events
	array(TscEvent)
	M
	1..N
	Subscribed Events.
	

	notifUri
	Uri
	M
	1
	Notification URI for event notification.
	

	qosMon
	QosMonitoringInformation
	C
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	

	usgThres
	UsageThreshold
	C
	0..1
	Includes the volume and/or time thresholds for sponsored data connectivity. It can be present when the event "USAGE_REPORT" is subscribed.
	

	notifCorreId
	string
	M
	0..1
	It is used to set the value of Notification Correlation ID in the corresponding notification.
	



[bookmark: _Toc85735059]6.2.6.2.4	Type TscAppSessionContextUpdateData
Table 6.2.6.2.4-1: Definition of type TscAppSessionContextUpdateData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	notifUri
	Uri
	O
	1
	Notification URI for Individual TSC Application Session Context termination requests.
	

	appId
	string
	O
	0..1
	Identifies the external Application Identifier. (NOTE)
	

	flowInfo
	array(FlowInfo)
	O
	0..1
	Describe the IP data flow which requires QoS.
(NOTE)
	

	ethFlowInfo
	array(EthFlowDescription)
	O
	0..1
	Identifies Ethernet packet flows.
(NOTE)
	

	tscQosReq
	TscQosRequirementRm
	O
	0..1
	Contains the QoS requirements for time sensitive communication.
	

	qosReference
	string
	O
	0..1
	Identifies a pre-defined QoS information
	

	altQosReferences
	array(string)
	O
	0..1
	Identifies an ordered list of pre-defined QoS information. The lower the index of the array for a given entry, the higher the priority.
	

	evSubsc
	EventsSubscReqDataRm
	O
	0..1
	Identifies the events the application subscribes to at modification of an Individual TSC Application Session Context resource.
	

	NOTE:	One of IP flow information, Ethernet flow information or Application Identifier may be provided.



[bookmark: _Toc85735060]6.2.6.2.5	Type EventsSubscReqDataRm
This data type is defined in the same way as the "EventsSubscReqData" data type, but:
-	with the OpenAPI "nullable: true" property; and
-	the removable attribute "usgThres" is defined with the removable data type "UsageThresholdRm"; and removable attribute "qosMon" is defined with the removable data type "QosMonitoringInformationRm".
Table 6.2.6.2.5-1: Definition of type EventsSubscReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	events
	array(TscEvent)
	M
	1..N
	Subscribed Events.
	

	notifUri
	Uri
	O
	0..1
	Notification URI for event notification.
	

	qosMon
	QosMonitoringInformationRm
	O
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	

	usgThres
	UsageThresholdRm
	O
	0..1
	Includes the volume and/or time thresholds for sponsored data connectivity.
	

	notifCorreId
	string
	O
	0..1
	It is used to set the value of Notification Correlation ID in the corresponding notification.
	



[bookmark: _Toc28012463][bookmark: _Toc36038421][bookmark: _Toc45133691][bookmark: _Toc51762445][bookmark: _Toc59017017][bookmark: _Toc68168182][bookmark: _Toc85735061]6.2.6.2.6	Type EventsNotification
Table 6.2.6.2.6-1: Definition of type EventsNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	notifCorreId
	string
	M
	1
	It is used to set the value of Notification Correlation ID in the corresponding notification.
	

	events
	array(TscEvent)
	M
	1..N
	Contains the reported event(s).
	

	failedResourcAllocReports
	array(ResourcesAllocationInfo)
	C
	1..N
	Indicates the status of the PCC rule(s) related to certain failed media components. It shall be included when the event trigger is "FAILED_RESOURCES_ALLOCATION".
	

	succResourcAllocReports
	array(ResourcesAllocationInfo)
	C
	1..N
	Indicates the alternative service requirement the NG-RAN can guarantee to certain media components. It may be included when the event trigger is "SUCCESSFUL_RESOURCES_ALLOCATION".
	

	qncReports
	array(QosNotificationControlInfo)
	C
	1..N
	QoS notification control information. It shall be present when the notified event is "QOS_NOTIF".
	

	qosMonReports
	array(QosMonitoringReport)
	C
	1..N
	QoS Monitoring reporting information. It shall be present when the notified event is "QOS_MONITORING".
	

	usgRep
	AccumulatedUsage
	C
	0..1
	Indicates the measured volume and/or time for sponsored data connectivity. It shall be present when the notified event is "USAGE_REPORT".
	



[bookmark: _Toc85735062]6.2.6.3	Simple data types and enumerations
[bookmark: _Toc85735063]6.2.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc85735064]6.2.6.3.2	Simple data types
The simple data types defined in table 6.2.6.3.2-1 shall be supported.
Table 6.2.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type, i.e. boolean, integer, number, or string>
	
	



[bookmark: _Toc85735065]6.2.6.3.3	Enumeration: TscEvent
The enumeration TscEvent represents event for TSC. It shall comply with the provisions defined in table 6.2.6.3.3-1.
Table 6.2.6.3.3-1: Enumeration TscEvent
	Enumeration value
	Description
	Applicability

	FAILED_RESOURCES_ALLOCATION
	Indicates that one or more of the SDFs of an Individual TSC Application Session Context are deactivated. It also indicates that the resources requested for a particular service information cannot be successfully allocated.
	

	SUCCESSFUL_RESOURCES_ALLOCATION
	Indicates that the resources requested for particular service information have been successfully allocated.
	

	USAGE_REPORT
	Indicates the usage report event.
	

	QOS_GUARANTEED
	The QoS targets of one or more SDFs are guaranteed again.
	

	QOS_NOT_GUARANTEED
	The QoS targets of one or more SDFs are not being guaranteed.
	

	QOS_MONITORING
	Indicates a QoS monitoring event.
	



[bookmark: _Toc85735066]6.2.7	Error Handling
[bookmark: _Toc85735067]6.2.7.1	General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].
For the Ntsctsf_QoSandTSCAssistance 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].
Editor's Note:	Error/redirection responses are FFS.
In addition, the requirements in the following clauses are applicable for the Ntsctsf_QoSandTSCAssistance API.
[bookmark: _Toc85735068]6.2.7.2	Protocol Errors
No specific procedures for the Ntsctsf_QoSandTSCAssistance service are specified.
[bookmark: _Toc85735069]6.2.7.3	Application Errors
The application errors defined for the Ntsctsf_QoSandTSCAssistance service are listed in Table 6.2.7.3-1.
Table 6.2.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	



Editor's Note:	Error/redirection responses are FFS.
[bookmark: _Toc85735070]6.2.8	Feature negotiation
The optional features in table 6.2.8-1 are defined for the Ntsctsf_QoSandTSCAssistance API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.2.8-1: Supported Features
	Feature number
	Feature Name
	Description

	
	
	



[bookmark: _Toc85735071]6.2.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Ntsctsf_QoSandTSCAssistance 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_QoSandTSCAssistance 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_QoSandTSCAssistance service.
The Ntsctsf_QoSandTSCAssistance API defines a single scope "ntsctsf-qos-tscai" for the entire service, and it does not define any additional scopes at resource or operation level.
[bookmark: _Toc510696650][bookmark: _Toc35971450][bookmark: _Toc67903567][bookmark: _Toc85735072]
Annex A (normative):
OpenAPI specification
[bookmark: _Toc510696651][bookmark: _Toc35971451][bookmark: _Toc67903568][bookmark: _Toc85735073]A.1	General
[bookmark: _Toc510696652]This Annex specifies the formal definition of the API(s) defined in the present specification. It consists of OpenAPI  specifications in YAML format.
This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of information elements and methods within the API(s).
NOTE 1:	The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the specification also apply.
[bookmark: _Toc35971452]Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on a Git-based repository that uses the GitLab software version control system (see 3GPP TS 29.501 [5] clause 5.3.1 and 3GPP TR 21.900 [7] clause 5B).
[bookmark: _Toc67903569][bookmark: _Toc85735074]A.2	Ntsctsf_TimeSynchronization API
[bookmark: _Hlk515639407][bookmark: _Toc510696653]
[bookmark: _Toc35971453][bookmark: _Toc67903570][bookmark: _Toc85735075]A.3	Ntsctsf_QoSandTSCAssistance API
[bookmark: _Toc2086459][bookmark: _Toc67903575]
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