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* * * First Change * * * *
4	Overview
The UDSF, as depicted in Figure 4.1-1 below, is described in clause 4.2.5 of 3GPP TS 23.501 [2]. Any of the 5GS NFs can make use of the UDSF to store and retrieve unstructured data, i.e., data that is not defined in 3GPP specifications, and can make use of the UDSF to run timers and get notified on timer expiry. The UDSF is deployed in the same network where the CP NF is located and the same UDSF may be shared by all the NFs in the PLMN to store/retrieve their respective data or an NF may have its own UDSF depending on operator configuration.
NOTE 1:	Structured data in this specification refers to data for which the structure is defined in 3GPP specifications. Unstructured data refers to data for which the structure is not defined in 3GPP specifications.


Figure 4.1-1: Reference model – UDSF
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The UDSF offers the following services via the Nudsf service based interface:
-	Nudsf_DataRepository Service
NOTE:	This service corresponds to the Nudsf_UnstructuredDataManagement service in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3].
-	Nudsf_Timer Service 
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

	Nudsf_DataRepository
	6.1
	UDSF Data Repository Service
	TS29598_Nudsf_DataRepository.yaml
	nudsf-dr
	A.2

	Nudsf_Timer
	6.2
	UDSF Timer Service
	TS29598_Nudsf_Timer.yaml
	nudsf-timer
	A.3
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5.3.1	Service Description
The UDSF is acting as an NF Service Producer. It provides UDSF timer service to the NF service consumer. Any NF may use the UDSF to run timers, search for timers, and get notifications on expiry.
5.3.2	Service Operations
5.3.2.1	Introduction
For the Nudsf_Timer service, the following service operations are defined:
-	Start
-	Update
-	Stop
-	Search
-	Notify
5.3.2.2	Start
5.3.2.2.1	General
The following procedures using the Start service operation are supported:
-	Timer Start
5.3.2.2.2	Timer Start
Figure 5.3.2.2.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to start a (new or existing) timer identified by the provided timerId.


Figure 5.3.2.2.2-1: Starting a Timer
1.	The NF service consumer (any NF) sends a PUT request to the resource indicated by timerId.
2.	On success, the UDSF responds with "204 No Content" or "201 Created".
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
5.3.2.3	Update
5.3.2.3.1	General
The following procedures using the Update service operation are supported:
-	Timer Update
5.3.2.3.2	Timer Update
Figure 5.3.2.3.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to update an existing timer identified by the provided timerId.


Figure 5.3.2.3.2-1: Modifying a Timer
1.	The NF service consumer (any NF) sends a PATCH request to the resource indicated by timerId.
2a.	On success, if all the modification instructions in the PATCH request have been implemented, the UDSF shall respond with "204 No Content".
2b.	On partial success, i.e. if one or more modification instructions have been discarded, "200 OK" with the execution report, shall be returned.
2c.	On failure, the UDSF shall respond with "404 Not Found" if the timer indicated by the timerId does not exist and may include the ProblemDetails.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PATCH response body.
5.3.2.4	Stop
5.3.2.4.1	General
The following procedures using the Stop service operation are supported:
-	Single Timer Stop
-	Multiple Timer Stop
5.3.2.4.2	Single Timer Stop
Figure 5.3.2.4.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to stop an existing timer identified by the provided timerId.


Figure 5.3.2.4.2-1: Stopping a single Timer
1.	The NF service consumer (any NF) sends a DELETE request to the resource indicated by timerId.
2a.	On success, the UDSF shall respond with "204 No Content".
2b.	On failure, the UDSF shall respond with "404 Not Found" if the timer does not exist and may include the ProblemDetails.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the DELETE response body.
5.3.2.4.3	Multiple Timer Stop
Figure 5.3.2.4.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to stop all timers matching a provided filter.


Figure 5.3.2.4.3-1: Stopping multiple Timers
1.	The NF service consumer (any NF) sends a DELETE request to the timers resource containing a filter Query Parameter.
2a.	On success, the UDSF shall respond with "200 OK" with a message body containing the list of stopped timers.
2b.	The UDSF shall respond with "204 No Content" if no timers matching the filter could be found.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the DELETE response body.
5.3.2.5	Search
5.3.2.5.1	General
The following procedures using the Search service operation are supported:
-	Expired Timer Search
-	Tagged Timer Search
5.3.2.5.2	Expired Timer Search
Figure 5.3.2.5.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to search for expired timers matching a provided expired-filter.


Figure 5.3.2.5.2-1: Searching for expired Timers
1.	The NF service consumer (any NF) sends a GET request to the timers resource containing an expired-filter Query Parameter.
2a.	On success, the UDSF shall respond with "200 OK" with a message body containing the list of expired timers matching the expired-filter.
2b.	The UDSF shall respond with "204 No Content" if no timers matching the filter could be found.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
5.3.2.5.3	Tagged Timer Search
Figure 5.3.2.5.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to search for tagged timers matching a provided filter.


Figure 5.3.2.4.3-1: Searching for tagged Timers
1.	The NF service consumer (any NF) sends a GET request to the timers resource containing a filter Query Parameter.
2a.	On success, the UDSF shall respond with "200 OK" with a message body containing the list of tagged timers matching the filter.
2b.	The UDSF shall respond with "204 No Content" if no timers matching the filter could be found.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
5.3.2.6	Notify
5.3.2.6.1	General
The following procedures using the Notify service operation are supported:
-	Timer Expiry Notify
5.3.2.6.2	Timer Expiry Notify
Figure5.3.2.6.2-1 shows a scenario where the UDSF notifies the NF service consumer of the expired timer.
The Notify is sent by the UDSF to the NF Service Consumer when the timer expires as indicated by the expires attribute of the Timer.



Figure 5.3.2.6.2-1: Timer Expiry Notify
1. The UDSF shall send a POST request to the callback URI. The request shall contain the timer that has expired.
2. On success, "204 No content" shall be returned by the NF Service Consumer to UDSF.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.
* * * Next Change * * * *
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6.2.1	Introduction
The Nudsf_Timer service shall use the Nudsf_Timer API.
The API URI of the Nudsf_Timer API shall be:
{apiRoot}/<apiName>/<apiVersion>/
The request URI 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 "nudsf-timer".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 6.2.3.
6.2.2	Usage of HTTP
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 Nudsf_Timer API is contained in Annex A.
6.2.2.2	HTTP standard headers
6.2.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
6.2.2.2.2	Content type
The following content types shall be supported:
-	JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type "application/json".
-	"Problem Details" JSON object shall be used to indicate additional details of the error in a HTTP response body and shall be signalled by the content type "application/problem+json", as defined in IETF RFC 7807 [13].
-	JSON Patch (IETF RFC 6902 [14]). The use of the JSON Patch format in a HTTP request body shall be signalled by the content type "application/json-patch+json".
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 applicable.
6.2.3	Resources
6.2.3.1	Overview


Figure 6.2.3.1-1: Resource URI structure of the nudsf-timer 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

	Timers
(Store)
	/{realmId}/{storageId}/timers
	GET
	Search and retrieve timers matching a filter

	
	
	DELETE
	Stop (delete) timers matching a filter

	Individual Timer
(Document)
	/{realmId}/{storageId}/timers/{timerId}
	PUT
	Start (create) or update (replace) a timer

	
	
	PATCH
	Modify a timer

	
	
	DELETE
	Stop (delete) a timer

	
	
	GET
	Retrieve a timer



6.2.3.2	Resource: Timers (Store)
6.2.3.2.1	Description
This resource represents the collection of timers within a storage. It can be used to search for specific timers matching specific filter criteria, and to delete specific timers matching specific filter criteria.
6.2.3.2.2	Resource Definition
Resource URI: {apiRoot}/nudsf-timer/<apiVersion>/{realmId}/{storageId}/timers
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
	Definition

	apiRoot
	See clause 6.1.1

	realmId
	Represents the realm Id.

	storageId
	Represents the storage Id.



6.2.3.2.3	Resource Standard Methods
6.2.3.2.3.1	GET
This method shall support the URI query parameters specified in table 6.2.3.2.3.1-1.
[bookmark: _Hlk58432728]Table 6.2.3.2.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	filter
	SearchExpression
	C
	0..1
	The filter criteria for searching the timers of the storage.
Shall be present if expired-filter is absent; otherwise may be present.
	

	expired-filter
	NullValue
	C
	0..1
	A timer matches the expired-filter if the timer's expiry time is earlier than the current time.
Shall be present if filter is absent; otherwise may be present.
	

	NOTE:	If the query parameters filter and expired-filter are both present in the request, the result shall contain all timers that match both query parameters. 



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 GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



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

	TimerIdList
	M
	1
	200 OK
	The search result containing the IDs of timers matching the filter.

	n/a
	
	
	204 No Content
	The search did not result in any matching timers.

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND

	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.



6.2.3.2.3.2	DELETE
This method shall support the URI query parameters specified in table 6.2.3.2.3.2-1.
Table 6.2.3.2.3.1-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	filter
	SearchExpression
	C
	0..1
	The filter criteria for identifying the timers of the storage that are to be deleted.
Shall be present if expired-filter is absent; otherwise may be present.
	

	expired-filter
	NullValue
	C
	0..1
	Presence of this query parameter indicates that only expired timers are to be deleted.
Shall be present if filter is absent; otherwise may be present.
	

	NOTE:	If the query parameters filter and expired-filter are both present in the request, all timers that match both query parameters shall be deleted. 



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 DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



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

	TimerIdList
	M
	1
	200 OK
	Contains the list of timer IDs identifying the deleted timers.

	n/a
	
	
	204 No Content
	The search did not result in any matching timers.

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND

	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.



6.2.3.3	Resource: Individual Timer (Document)
6.2.3.3.1	Description
This resource represents an individual timer within a storage.
6.2.3.3.2	Resource Definition
Resource URI: {apiRoot}/nudsf-timer/<apiVersion>/{realmId}/{storageId}/timers/{timerId}
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
	Definition

	apiRoot
	See clause 6.1.1

	realmId
	Represents the realm Id.

	storageId
	Represents the storage Id.

	timerId
	Represents the timer Id.



6.2.3.3.3	Resource Standard Methods
6.2.3.3.3.1	PUT
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 PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



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 PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Timer
	M
	1
	The timer to be created or replaced.



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

	n/a
	
	
	201 Created
	Upon successful creation of a timer, an empty response shall be returned.

	n/a
	
	
	204 No Content
	Upon successful replacement of a timer, an empty response shall be returned.

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND

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



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
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



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

	array(PatchItem)
	M
	1..N
	Contains the delta data of the Timer to be updated.



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

	n/a
	
	
	204 No Content
	Upon successful modification of a timer, an empty response shall be returned.

	PatchResult
	M
	1
	200 OK
	Upon success, the execution report is returned. (NOTE 2)

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-TIMER_NOT_FOUND

	NOTE 1:	In addition common data structures as listed in table 6.1.7.3-1 are supported.
NOTE 2:	If all the modification instructions in the PATCH request have been implemented, the UDSF shall respond with 204 No Content response; if some of the modification instructions in the PATCH request have been discarded, the UDSF shall respond with 200 OK and include the PatchResult.



6.2.3.3.3.3	DELETE
This method shall support the URI query parameters specified in table 6.2.3.3.3.3-1.
Table 6.2.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.2.3.3.3.3-2 and the response data structures and response codes specified in table 6.2.3.3.3.3-3.
Table 6.2.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.2.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	Upon successful deletion of a timer, an empty response shall be returned.

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-TIMER_NOT_FOUND

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



6.2.3.3.3.4	GET
This method shall support the URI query parameters specified in table 6.2.3.3.3.4-1.
Table 6.2.3.3.3.4-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.2.3.3.3.4-2 and the response data structures and response codes specified in table 6.2.3.3.3.4-3.
Table 6.2.3.3.3.4-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.2.3.3.3.4-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	Timer
	M
	1
	200 OK
	Upon success the timer shall be returned.

	ProblemDetails
	O
	0..1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-TIMER_NOT_FOUND

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



6.2.4	Custom Operations without associated resources
None.
6.2.5	Notifications
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].
6.2.5.2	Timer Expiry Notification
6.2.5.2.1	Description
The Timer Expiry Notification is used by the NF service producer to report to an NF Consumer that the Timer has expired as indicated by the expires attribute of Timer and if a callbackReference was set in the Timer.
6.2.5.2.2	Target URI
The Callback URI "{callbackReference}" shall be used with the callback URI variables defined in table 6.2.5.2.2-1.
Table 6.2.5.2.2-1: Target URI variables for this resource
	Name
	Definition

	callbackReference
	string formatted as URI with the Callback Uri



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 on this resource
	Data type
	P
	Cardinality
	Description

	Timer
	M
	1
	The timer that expired



Table 6.2.5.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	Upon success, an empty response body shall be returned.

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



6.2.6	Data Model
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 Nudsf_Timer service API. For simple data types defined for the Nudsf_Timer service API see table 6.2.6.3.2-1.
Table 6.2.6.1-1: Nudsf_Timer specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	Timer
	6.2.6.2.2
	Timer
	



Table 6.2.6.1-2 specifies data types re-used by the Nudsf_Timer service API from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nudsf_Timer service API.
Table 6.2.6.1-2: Nudsf_Timer re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	SupportedFeatures
	3GPP TS 29.571 [19]
	see 3GPP TS 29.500 [4] clause 6.6.
	

	PatchItem
	3GPP TS 29.571 [19]
	Data structure used for JSON patch.
	

	PatchResult
	3GPP TS 29.571 [19]
	
	

	Uri
	3GPP TS 29.571 [19]
	
	

	DateTime
	3GPP TS 29.571 [19]
	
	

	NullValue
	3GPP TS 29.571 [19]
	
	

	SearchExpression
	6.1.6.4.1
	
	



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

	timerId
	TimerId
	C
	0..1
	Identifier of the timer; shall be present in Notification request messages; otherwise shall be absent.
	

	expires
	DateTime
	M
	1
	Point in time of expiry
	

	metaTags
	map(array(string))
	O
	1..N
	A map (list of key-value pairs where tagName serves as key) of tagValue lists.
	

	callbackReference
	Uri
	O
	0..1
	The URI where the NF Service Consumer shall receive notification on the expiry of the Timer.
Shall be absent from Notification request messages.
	

	deleteAfter
	Uinteger
	O
	0..1
	If specified, the timer resource will be deleted following a period after the expires time of the number of seconds defined by the deleteAfter value. If not specified, the timer shall be deleted immediately after the expires time.
	



6.2.6.2.3	Type: TimerIdList
Table 6.2.6.2.3-1: Definition of type TimerIdList
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	timerIds
	array(TimerId)
	M
	1..N
	List of Timer IDs
	



6.2.6.3	Simple data types and enumerations
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.
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

	TimerId
	string
	Id of a timer. Used as reference. 
	




* * * Next Change * * * *
[bookmark: _Toc22187596][bookmark: _Toc22630818][bookmark: _Toc34227113][bookmark: _Toc34749828][bookmark: _Toc34750388][bookmark: _Toc34750578][bookmark: _Toc35940984][bookmark: _Toc35937417][bookmark: _Toc36463811][bookmark: _Toc43131767][bookmark: _Toc45032602][bookmark: _Toc49782296][bookmark: _Toc51873732][bookmark: _Toc57209228][bookmark: _Toc34227122][bookmark: _Toc34749837][bookmark: _Toc34750397][bookmark: _Toc34750587][bookmark: _Toc35940993][bookmark: _Toc35937426][bookmark: _Toc36463820][bookmark: _Toc43131776][bookmark: _Toc45032611][bookmark: _Toc49782305][bookmark: _Toc51873741][bookmark: _Toc57209237][bookmark: _Toc22187605][bookmark: _Toc22630827][bookmark: historyclause]6.2.7	Error Handling
[bookmark: _Toc22187597][bookmark: _Toc22630819][bookmark: _Toc34227114][bookmark: _Toc34749829][bookmark: _Toc34750389][bookmark: _Toc34750579][bookmark: _Toc35940985][bookmark: _Toc35937418][bookmark: _Toc36463812][bookmark: _Toc43131768][bookmark: _Toc45032603][bookmark: _Toc49782297][bookmark: _Toc51873733][bookmark: _Toc57209229]6.2.7.1	General
For the Nudsf_Timer API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an HTTP method if the corresponding HTTP status codes are specified as mandatory for that HTTP method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].
In addition, the requirements in the following clauses are applicable for the Nudsf_Timer API.
[bookmark: _Toc22187598][bookmark: _Toc22630820][bookmark: _Toc34227115][bookmark: _Toc34749830][bookmark: _Toc34750390][bookmark: _Toc34750580][bookmark: _Toc35940986][bookmark: _Toc35937419][bookmark: _Toc36463813][bookmark: _Toc43131769][bookmark: _Toc45032604][bookmark: _Toc49782298][bookmark: _Toc51873734][bookmark: _Toc57209230]6.2.7.2	Protocol Errors
Protocol errors handling shall be supported as specified in clause 5.2.7 of 3GPP TS 29.500 [4].
[bookmark: _Toc22187599][bookmark: _Toc22630821][bookmark: _Toc34227116][bookmark: _Toc34749831][bookmark: _Toc34750391][bookmark: _Toc34750581][bookmark: _Toc35940987][bookmark: _Toc35937420][bookmark: _Toc36463814][bookmark: _Toc43131770][bookmark: _Toc45032605][bookmark: _Toc49782299][bookmark: _Toc51873735][bookmark: _Toc57209231]6.2.7.3	Application Errors
The application errors defined for the Nudsf_Timer service are listed in Table 6.2.7.3-1.
Table 6.2.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	REALM_NOT_FOUND
	404 Not Found
	The realm indicated in the HTTP/2 request is unavailable in the UDSF.

	STORAGE_NOT_FOUND
	404 Not Found
	The storage indicated in the HTTP/2 request is unavailable in the UDSF.

	TIMER_NOT_FOUND
	404 Not Found
	The Timer indicated in the HTTP/2 request is unavailable in the UDSF.

	EXPIRES_VALUE_NOT_ALLOWED
	403 Forbidden
	The timer could not be started as the expires time is in the past. 


[bookmark: _Toc492899751][bookmark: _Toc492900030][bookmark: _Toc492967832][bookmark: _Toc492972920][bookmark: _Toc492973140][bookmark: _Toc493774060][bookmark: _Toc508285804][bookmark: _Toc508287269][bookmark: _Toc22187600][bookmark: _Toc22630822]
[bookmark: _Toc34227117][bookmark: _Toc34749832][bookmark: _Toc34750392][bookmark: _Toc34750582][bookmark: _Toc35940988][bookmark: _Toc35937421][bookmark: _Toc36463815][bookmark: _Toc43131771][bookmark: _Toc45032606][bookmark: _Toc49782300][bookmark: _Toc51873736][bookmark: _Toc57209232]6.2.8	Feature negotiation
The optional features in table 6.1.8-1 are defined for the Nudsf_Timer 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

	n/a
	
	



[bookmark: _Toc532994477][bookmark: _Toc22187601][bookmark: _Toc22630823][bookmark: _Toc34227118][bookmark: _Toc34749833][bookmark: _Toc34750393][bookmark: _Toc34750583][bookmark: _Toc35940989][bookmark: _Toc35937422][bookmark: _Toc36463816][bookmark: _Toc43131772][bookmark: _Toc45032607][bookmark: _Toc49782301][bookmark: _Toc51873737][bookmark: _Toc57209233][bookmark: _Hlk525137310]6.2.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nudsf_Timer 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 Nudsf_Timer 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 Nudsf_Timer service.
[bookmark: _Hlk530142087]The Nudsf_Timer API defines a single scope "nudsf-timer" for the entire service, and it does not define any additional scopes at resource or operation level.
* * * Next Change * * * *
A.3	Nudsf_Timer API
openapi: 3.0.0
info:
  title: Nudsf_Timer
  version: 1.0.0-alpha.1
  description: |
    Nudsf Timer Service.
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.598 UDSF Services, V17.1.0.
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.598/'

servers:
  - url: '{apiRoot}/nudsf-timer/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
    - nudsf-timer

paths:

  /{realmId}/{storageId}/timers:
    summary: Access to all Timers of a Storage
    description: >-
      root of all Timers of a Storage
    get:
      summary: Timers search with get
      description: Retrieve one or multiple TimerIDs based on filter
      operationId: SearchTimer
      tags:
        - Timer Search
      parameters:
        - name: realmId
          in: path
          description: Identifier of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: filter
          in: query
          description: Query filter using conditions on tags
          content:
            application/json:
              schema:
                $ref: 'TS29598_Nudsf_DataRepository.yaml#/components/schemas/SearchExpression'
        - name: expired-filter
          in: query
          description: Used to query for expired timers.
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NullValue'
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          description: Successful case. Response contains result of the search.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimerIdList'
        '204':
          description: >-
            The search condition does not match any Timer.
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      summary: Delete one or multiple timers based on filter
      operationId: DeleteTimers
      tags:
        - Timers Delete
      parameters:
        - name: realmId
          in: path
          description: Identifier(name) of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        - name: filter
          in: query
          description: A filter that determines the set of timers to be deleted
          schema:
            $ref: 'TS29598_Nudsf_DataRepository.yaml#/components/schemas/SearchExpression'
        - name: expired-filter
          in: query
          description: Presence indicates that only expired timers are to be deleted.
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NullValue'
      responses:
        '200':
          description: Successful case. Response contains result of the search.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TimerIdList'
        '204':
          description: Successful case.
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /{realmId}/{storageId}/timers/{timerId}:
    summary: Access to a specific Timer, identified by its TimerId
    description: >-
      Access to a specific Timer
    put:
      summary: Create/Replace Timer
      description: Create or Modify a Timer with a user provided TimerId
      operationId: CreateOrModifyTimer
      tags:
        - Timer Start
      parameters:
        - name: realmId
          in: path
          description: Identifier(name) of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: timerId
          in: path
          description: Identifier of the Timer
          required: true
          schema:
            $ref: 'components/schemas/TimerId'
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/Timer'
        required: true
      responses:
        '201':
          description: Timer successfully created
        '204':
          description: Timer successfully replaced
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
      callbacks:
        timerExpiry:
          '{request.body#/callbackReference}':
            post:
              requestBody:
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/Timer'
              responses:
                '204':
                  description: Callback executed successfully
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    patch:
      summary: Timer modification
      description: update a specific Timer
      operationId: UpdateTimer
      tags:
      - Timer Update
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: timerId
        in: path
        description: Identifier of the Timer
        required: true
        schema:
          $ref: '#/components/schemas/TimerId'
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      requestBody:
        description: Timer data to patch
        content:
          application/json-patch+json:
            schema:
              type: array
              items:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchItem'
              minItems: 1
        required: true
      responses:
        '200':
          description: >-
            One or more modification instructions have been discarded, the execution report is returned in response PatchResult.
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchResult'
        '204':
          description: >-
            Successful case. The timer has been successfully updated and no return is expected.
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      summary: Delete a Timer with an user provided TimerId
      operationId: DeleteTimer
      tags:
        - Timer Stop
      parameters:
        - name: realmId
          in: path
          description: Identifier(name) of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: timerId
          in: path
          description: Identifier of the Timer
          required: true
          schema:
            $ref: '#/components/schemas/TimerId'
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '204':
          description: Successful case.
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    get:
      summary: Timer access
      description: retrieve one specific Timer
      operationId: GetTimer
      tags:
      - Timer Get
      parameters:
        - name: realmId
          in: path
          description: Identifier of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: timerId
          in: path
          description: Identifier of the Timer
          required: true
          schema:
            $ref: '#/components/schemas/TimerId'
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200' : #result ok
          description: Successful case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/Timer'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'


components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nudsf-timer: Access to the nudsf-timer API

  schemas:

# COMPLEX TYPES:

    Timer:
      type: object
      required:
        - expires
      properties:
        timerId:
          $ref: '#/components/schemas/TimerId'
        expires:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        metaTags:
          description: A map (list of key-value pairs where a tagName of type string serves as key) of tagValue lists
          type: object
          additionalProperties:
            type: array
            items:
              type: string
            minItems: 1
        callbackReference:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        deleteAfter:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'

    TimerIdList:
      type: object
      required:
        - timerIds
      properties:
        timerIds:
          type: array
          items:
            $ref: '#/components/schemas/TimerId'
          minItems: 1


# SIMPLE TYPES:

    TimerId:
      type: string

* * * End of Change * * * *
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