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1. Introduction
<Introduction part (optional)>
2. Reason for Change
Add support for subscribe/notify service operations in IMS SDM service.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.562 v0.3.0


* * * First Change * * * *
[bookmark: _Toc27584967][bookmark: _Toc18838913][bookmark: _Toc21951050][bookmark: _Toc24973434][bookmark: _Toc26199966]5.3.2.x	Subscribe
[bookmark: _Toc11338363][bookmark: _Toc27584968]5.3.2.x.1	General
The following procedures using the Subscribe service operation are supported:
-	Subscription to notification of data change
[bookmark: _Toc11338364][bookmark: _Toc27584969]5.3.2.x.2	Subscription to notifications of data change
Figure 5.3.2.x.2-1 shows a scenario where the NF service consumer (e.g. S-CSCF) sends a request to the HSS to subscribe to notifications of data change. The request contains a callback URI and the URI of the monitored resource.


Figure 5.3.2.x.2-1: NF service consumer subscribes to notifications
1.	The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../{imsUeId}/sdm-subscriptions), to create a subscription as present in message body.
2a.	On success, the HSS responds with "201 Created" with the message body containing a representation of the created subscription. The Location HTTP header shall contain the URI of the created subscription. 
2b.	If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
2c.	If the UE subscription data exist, but the requested subscription to data change notification cannot be created (e.g. due to an invalid/unsupported data reference to be monitored, contained in the ImsSdmSubscription parameter), HTTP status code "501 Not Implemented" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
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.
[bookmark: _Toc11338365][bookmark: _Toc27584970][bookmark: _Toc11338366][bookmark: _Toc27584971]5.3.2.x.3	Subscription to notifications of shared data change
Figure 5.3.2.x.3-1 shows a scenario where the NF service consumer sends a request to the HSS to subscribe to notifications of shared data change. The request contains a callback URI and the URI of the monitored resource.


Figure 5.3.2.x.3-1: NF service consumer subscribes to notifications of shared data change
1.	The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../shared-data-subscriptions), to create a subscription as present in message body.
2.	On success, the HSS responds with "201 Created" with the message body containing a representation of the created subscription. The Location HTTP header shall contain the URI of the created subscription. 
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.
5.3.2.y	Unsubscribe
[bookmark: _Toc11338367][bookmark: _Toc27584972]5.3.2.y.1	General
The following procedures using the Unsubscribe service operation are supported:
-	Unsubscribe to notification of data change
[bookmark: _Toc11338368][bookmark: _Toc27584973]5.3.2.y.2	Unsubscribe to notifications of data change
Figure 5.3.2.y.2-1 shows a scenario where the NF service consumer (e.g. S-CSCF) sends a request to the HSS to unsubscribe from notifications of data changes. The request contains the URI previously received in the Location HTTP header of the response to the subscription.


Figure 5.3.2.y.2-1: NF service consumer unsubscribes to notifications
1.	The NF service consumer sends a DELETE request to the resource identified by the URI previously received during subscription creation.
2a.	On success, the HSS responds with "204 No Content".
2b.	If there is no valid subscription available (e.g. due to an unknown subscriptionId value), HTTP status code "404 Not Found" should be returned including additional error information in the response body (in the "ProblemDetails" element).
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.
[bookmark: _Toc11338369][bookmark: _Toc27584974][bookmark: _Toc27584984][bookmark: _Toc11338370][bookmark: _Toc27584975]5.3.2.y.3	Unsubscribe to notifications of shared data change
Figure 5.3.2.y.3-1 shows a scenario where the NF service consumer sends a request to the HSS to unsubscribe from notifications of shared data changes. The request contains the URI previously received in the Location HTTP header of the response to the subscription.


Figure 5.3.2.y.3-1: NF service consumer unsubscribes to notifications for shared data
1.	The NF service consumer sends a DELETE request to the resource identified by the URI previously received during subscription creation.
2a.	On success, the HSS responds with "204 No Content".
2b.	If there is no valid subscription available (e.g. due to an unknown subscriptionId value), HTTP status code "404 Not Found" should be returned including additional error information in the response body (in the "ProblemDetails" element).
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.z	ModifySubscription
[bookmark: _Toc11338378][bookmark: _Toc27584985]5.3.2.z.1	General
The following procedures using the ModifySubscription service operation are supported:
-	Modification of a Subscription to notification of data change (for UE individual data)
-	Modification of a Subscription to notification of shared data change
The ModifySubscription service operation can be used for the following purpose:
-	Extend the expiry time of ImsSdmSubscription;
-	Modify the resource URIs to be monitored, e.g. add/remove resource URIs to/from the monitored resource URI list.
[bookmark: _Toc11338379][bookmark: _Toc27584986]5.3.2.z.2	Modification of a subscription to notifications of data change
Figure 5.3.2.z.2-1 shows a scenario where the NF service consumer sends a request to the HSS to modify a subscription to notifications of data changes. The request contains the URI previously received in the Location HTTP header of the response to the subscription.


Figure 5.3.2.z.2-1: NF service consumer modifies a subscription to notifications
1.	The NF service consumer sends a PATCH request to the resource identified by the URI previously received during subscription creation.
	The NF service consumer may include "monitoredResourceUris" to replace the existing monitored resource URIs, e.g. to add/remove specific resource URIs from the monitored resource URI list.
2a.	On success, the HSS responds with "200 OK".
2b.	If there is no valid subscription available (e.g. due to an unknown subscriptionId value), HTTP status code "404 Not Found" should be returned including additional error information in the response body (in the "ProblemDetails" element).
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.
[bookmark: _Toc11338380][bookmark: _Toc27584987]5.3.2.z.3	Modification of a subscription to notifications of shared data change
Figure 5.3.2.z.3-1 shows a scenario where the NF service consumer sends a request to the HSS to modify a subscription to notifications of shared data changes. The request contains the URI previously received in the Location HTTP header of the response to the subscription.


Figure 5.3.2.z.3-1: NF service consumer modifies a subscription to notifications for shared data
1.	The NF service consumer sends a PATCH request to the resource identified by the URI previously received during subscription creation.
	The NF service consumer may include "monitoredResourceUris" to replace the existing monitored resource URIs, e.g. for the purposes to add/remove specific resource URIs from the monitored resource URI list.
2a.	On success, the HSS responds with "200 OK".
2b.	If there is no valid subscription available (e.g. due to an unknown subscriptionId value), HTTP status code "404 Not Found" should be returned including additional error information in the response body (in the "ProblemDetails" element).
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.zz	Notification
[bookmark: _Toc11338371][bookmark: _Toc27584976]5.3.2.zz.1	General 
The following procedures using the Notification service operation are supported:
-	Data change notification to NF.
[bookmark: _Toc11338372][bookmark: _Toc27584977]5.3.2.zz.2	Data Change Notification To NF
Figure 5.3.2.zz.2-1 shows a scenario where the HSS notifies the NF service consumer (that has subscribed to receive such notification) about subscription data change. The request contains the callbackReference URI as previously received in the ImsSdmSubscription.


Figure 5.3.2.zz.2-1: Subscription Data Change Notification
1.	The HSS sends a POST request to the callbackReference as provided by the NF service consumer during the subscription.
2.	The NF service consumer responds with "204 No Content".
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 * * * *
[bookmark: _Toc11338480][bookmark: _Toc27585112]6.2.3.x	Resource: Subscriptions
[bookmark: _Toc11338481][bookmark: _Toc27585113]6.2.3.x.1	Description
This resource is used to represent subscriptions to notifications.
[bookmark: _Toc11338482][bookmark: _Toc27585114]6.2.3.x.2	Resource Definition
Resource URI: {apiRoot}/nhss-ims-sdm/{apiVersion}/{imsUeId}/subscriptions
This resource shall support the resource URI variables defined in table 6.2.3.x.2-1.
Table 6.2.3.x.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.2.1

	apiVersion
	See clause 6.2.1

	imsUeId
	Represents the IMS Public Identity (i.e. IMS Public User identity or Public Service Identity) 

pattern: "^(sip\:([a-zA-Z0-9_\-.!~*()&=+$,;?\/]+)\@([A-Za-z0-9]+([-A-Za-z0-9]+)\.)+[a-z]{2,}|tel\:\+[0-9]{5,15})$"



[bookmark: _Toc11338483][bookmark: _Toc27585115]6.2.3.x.3	Resource Standard Methods
[bookmark: _Toc11338484][bookmark: _Toc27585116]6.2.3.x.3.1	POST
This method shall support the URI query parameters specified in table 6.2.3.x.3.1-1.
Table 6.2.3.x.3.1-1: URI query parameters supported by the POST 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.x.3.1-2 and the response data structures and response codes specified in table 6.2.3.x.3.1-3.
Table 6.2.3.x.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	ImsSdmSubscription
	M
	1
	The subscription that is to be created.



Table 6.2.3.x.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	ImsSdmSubscription
	M
	1
	201 Created
	Upon success, a response body containing a representation of the created Individual subscription resource shall be returned.

The HTTP response shall include a "Location" HTTP header that contains the resource URI of the created resource.

	ProblemDetails
	M
	1
	404 Not Found
	The "cause" attribute shall be set to the following application error:
- USER_NOT_FOUND

	ProblemDetails
	M
	1
	501 Not Implemented
	The "cause" attribute shall be set to the following application error:
- UNSUPPORTED_RESOURCE_URI

This response shall not be cached.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.


[bookmark: _Toc11338485][bookmark: _Toc27585117]
6.2.3.y	Resource: Individual subscription
[bookmark: _Toc11338486][bookmark: _Toc27585118]6.2.3.y.1	Description
This resource is used to represent an individual subscription to notifications.
[bookmark: _Toc11338487][bookmark: _Toc27585119]6.2.3.y.2	Resource Definition
Resource URI: {apiRoot}/nhss-ims-sdm/{apiVersion}/{imsUeId}/subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 6.1.3.4.2-1.
Table 6.2.3.y.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	apiVersion
	See clause 6.1.1

	imsUeId
	Represents the IMS Public Identity (i.e. IMS Public User identity or Public Service Identity) 

pattern: "^(sip\:([a-zA-Z0-9_\-.!~*()&=+$,;?\/]+)\@([A-Za-z0-9]+([-A-Za-z0-9]+)\.)+[a-z]{2,}|tel\:\+[0-9]{5,15})$"

	subscriptionId
	The subscriptionId identifies an individual subscription to notifications.



[bookmark: _Toc11338488][bookmark: _Toc27585120]6.2.3.y.3	Resource Standard Methods
[bookmark: _Toc11338489][bookmark: _Toc27585121]6.2.3.y.3.1	DELETE
This method shall support the URI query parameters specified in table 6.2.3.y.3.1-1.
Table 6.2.3.y.3.1-1: 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.y.3.1-2 and the response data structures and response codes specified in table 6.2.3.y.3.1-3.
Table 6.2.3.y.3.1-2: Data structures supported by the Delete Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	The request body shall be empty.



Table 6.2.3.y.3.1-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

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

	ProblemDetails
	M
	1
	404 Not Found
	The "cause" attribute shall be set to one of the following application errors:
- USER_NOT_FOUND
- SUBSCRIPTION_NOT_FOUND, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.



[bookmark: _Toc11338490][bookmark: _Toc27585122]6.2.3.y.3.2	PATCH
This method shall support the URI query parameters specified in table 6.2.3.y.3.2-1.
Table 6.2.3.y.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.y.3.2-2 and the response data structures and response codes specified in table 6.2.3.y.3.2-3.
Table 6.2.3.y.3.2-2: Data structures supported by the PATCH Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	array(PatchItem)
	M
	1
	It contains the list of changes to be made to the resource representing the individual subscription, according to the JSON PATCH format specified in IETF RFC 6902 [12].



Table 6.2.3.y.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 success, a response with no content is returned.

	ProblemDetails
	M
	1
	404 Not Found
	The "cause" attribute shall be set to one of the following application errors:
- USER_NOT_FOUND
- SUBSCRIPTION_NOT_FOUND, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	ProblemDetails
	M
	1
	403 Forbidden
	One or more attributes are not allowed to be modified.

The "cause" attribute shall be set to:
- MODIFICATION_NOT_ALLOWED, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.





[bookmark: _Toc11338546][bookmark: _Toc27585178]6.2.3.z	Resource: SharedDataSubscriptions
[bookmark: _Toc11338547][bookmark: _Toc27585179]6.2.3.z.1	Description
This resource is used to represent subscriptions to notifications for shared data.
[bookmark: _Toc11338548][bookmark: _Toc27585180]6.2.3.z.2	Resource Definition
Resource URI: {apiRoot}/nhss-ims-sdm/{apiVersion}/shared-data-subscriptions
This resource shall support the resource URI variables defined in table 6.2.3.z.2-1.
Table 6.2.3.z.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.2.1

	apiVersion
	See clause 6.2.1



[bookmark: _Toc11338549][bookmark: _Toc27585181]6.2.3.z.3	Resource Standard Methods
[bookmark: _Toc11338550][bookmark: _Toc27585182]6.2.3.z.3.1	POST
This method shall support the URI query parameters specified in table 6.2.3.z.3.1-1.
Table 6.2.3.z.3.1-1: URI query parameters supported by the POST 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.z.3.1-2 and the response data structures and response codes specified in table 6.2.3.z.3.1-3.
Table 6.2.3.z.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	ImsSdmSubscription
	M
	1
	The subscription that is to be created.



Table 6.2.3.z.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	ImsSdmSubscription
	M
	1
	201 Created
	Upon success, a response body containing a representation of the created Individual subscription resource shall be returned.

The HTTP response shall include a "Location" HTTP header that contains the resource URI of the created resource.

	ProblemDetails
	M
	1
	501 Not Implemented
	The "cause" attribute shall be set to the following application error:
- UNSUPPORTED_RESOURCE_URI

This response shall not be cached.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.


[bookmark: _Toc11338551][bookmark: _Toc27585183]
6.2.3.zz	Resource: Individual subscription
[bookmark: _Toc11338552][bookmark: _Toc27585184]6.2.3.zz.1	Description
This resource is used to represent an individual subscription to notifications for shared data.
[bookmark: _Toc11338553][bookmark: _Toc27585185]6.2.3.zz.2	Resource Definition
Resource URI: {apiRoot}/nhss-sdm/{apiVersion}/shared-data-subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 6.2.3.zz.2-1.
Table 6.2.3.zz.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.2.1

	apiVersion
	See clause 6.2.1

	subscriptionId
	The subscriptionId identifies an individual subscription to notifications.



[bookmark: _Toc11338554][bookmark: _Toc27585186]6.2.3.zz.3	Resource Standard Methods
[bookmark: _Toc11338555][bookmark: _Toc27585187]6.2.3.zz.3.1	DELETE
This method shall support the URI query parameters specified in table 6.2.3.zz.3.1-1.
Table 6.2.3.zz.3.1-1: 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.zz.3.1-2 and the response data structures and response codes specified in table 6.2.3.zz.3.1-3.
Table 6.2.3.zz.3.1-2: Data structures supported by the Delete Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	The request body shall be empty.



Table 6.2.3.zz.3.1-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

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

	ProblemDetails
	M
	1
	404 Not Found
	The resource corresponding to the SubscriptionId can't be found.

The "cause" attribute shall be set to:
- SUBSCRIPTION_NOT_FOUND, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.



[bookmark: _Toc11338556][bookmark: _Toc27585188]6.2.3.zz.3.2	PATCH
This method shall support the URI query parameters specified in table 6.2.3.zz.3.2-1.
Table 6.2.3.zz.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.zz.3.2-2 and the response data structures and response codes specified in table 6.2.3.zz.3.2-3.
Table 6.2.3.zz.3.2-2: Data structures supported by the PATCH Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	array(PatchItem)
	M
	1
	It contains the list of changes to be made to the resource representing the individual subscription, according to the JSON PATCH format specified in IETF RFC 6902 [12].



Table 6.2.3.zz.3.2-3: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	ImsSdmSubscription
	M
	1
	200 OK
	[bookmark: _GoBack]Upon success, the modified ImsSdmSubscription shall be returned.

	ProblemDetails
	M
	1
	404 Not Found
	The resource corresponding to the SubscriptionId can't be found.

The "cause" attribute shall be set to:
- SUBSCRIPTION_NOT_FOUND, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	ProblemDetails
	M
	1
	403 Forbidden
	One or more attributes are not allowed to be modified.

The "cause" attribute shall be set to:
- MODIFICATION_NOT_ALLOWED, see 3GPP TS 29.500 [4] table 5.2.7.2-1.

	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.




* * * Next Change * * * *
[bookmark: _Toc11338574][bookmark: _Toc27585226]6.2.5	Notifications
6.2.5.1	General
This clause specifies the use of notifications and corresponding protocol details.
[bookmark: _Toc11338575][bookmark: _Toc27585227]6.2.5.2	Data Change Notification
The POST method shall be used for Data Change Notifications and the URI shall be as provided during the subscription procedure.
Resource URI: {callbackReference} 
Support of URI query parameters is specified in table 6.2.5.2-1.
Table 6.2.5.2-1: URI query parameters supported by the POST method 
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



Support of request data structures is specified in table 6.2.5.2-2 and of response data structures and response codes is specified in table 6.2.5.2-3.
Table 6.2.5.2-2: Data structures supported by the POST Request Body 
	Data type
	P
	Cardinality
	Description

	ModificationNotification
	M
	1
	



Table 6.2.5.2-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response
codes
	Description

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

	ProblemDetails
	M
	1
	404 Not Found
	The "cause" attribute shall be set to the following application error:
- CONTEXT_NOT_FOUND

See table 6.2.7.3-1 for the description of this error.


	NOTE:	In addition common data structures as listed in table 6.2.7-1 are supported.



* * * Next Change * * * *
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 Nhss_imsSDM service API.
Table 6.2.6.1-1: Nhss_imsSDM specific Data Types
	Data type
	Clause defined
	Description

	ScscfCapabilityList
	6.2.6.2.2
	Information about mandatory and optional S-CSCF capabilities 

	ImsProfileData
	6.2.6.2.4
	User's IMS profile data

	RepositoryData
	6.2.6.2.7
	Repository Data for the requested Service Indication

	MsisdnList
	6.2.6.2.8
	List of MSISDNs associated to the IMS public Identity 

	PublicIdentities
	6.2.6.2.9
	IMS Public Identities which belong to the same Implicit Registration Set (if any) than the requested IMS Public Identity

	PublicIdentity
	6.2.6.2.10
	IMS Public Identity and the related data (Alias Group Id, IRS default indication, Identity Type)



Table 6.2.6.1-2 specifies data types re-used by the Nhss_imsSDM service API from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nhss_imsSDM. 
[bookmark: _Hlk33433046]Table 6.2.6.1-2: Nhss_imsSDM re-used Data Types
	Data type
	Reference
	Comments

	Uri
	3GPP TS 29.571 [16]
	Uniform Resource Identifier

	SupportedFeatures
	3GPP TS 29.571 [16]
	sSee 3GPP TS 29.500 [4] clause 6.6

	ModificationNotification
	3GPP TS 29.503 [15]
	Payload of the notification after a data change



[bookmark: _Toc11338873][bookmark: _Toc21951067][bookmark: _Toc24973451][bookmark: _Toc26199983]* * * Next Change * * * *
[bookmark: _Toc21948932][bookmark: _Toc24978806][bookmark: _Toc26199574]6.2.7	Error Handling
[bookmark: _Toc21948933][bookmark: _Toc24978807][bookmark: _Toc26199575]6.2.7.1	General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].
[bookmark: _Toc21948934][bookmark: _Toc24978808][bookmark: _Toc26199576]6.2.7.2	Protocol Errors
[bookmark: _Toc21948935][bookmark: _Toc24978809][bookmark: _Toc26199577]Protocol errors handling shall be supported as specified in clause 5.2.7 of 3GPP TS 29.500 [4].
6.2.7.3	Application Errors
The common application errors defined in the Table 5.2.7.2-1 in 3GPP TS 29.500 [4] may also be used for the Nhss_imsSubscriberDataManagement service. The following application errors listed in Table 6.2.7.3-1 are specific for the Nhss_imsSubscriberDataManagement service.
Table 6.2.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	USER_NOT_FOUND
	404 Not Found
	The user does not exist.

	DATA_NOT_FOUND
	404 Not Found
	The requested data is not found/does not exist.

	CONTEXT_NOT_FOUND
	404 Not Found
	It is used during the modification of an existing subscription when no corresponding context exists.




[bookmark: _Toc24978842][bookmark: _Toc26199610]* * * Next Change * * * *
6.2.6	Data Model
[bookmark: _Toc11338781][bookmark: _Toc24978843][bookmark: _Toc26199611]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 Nhss_imsSDM service API.
Table 6.2.6.1-1: Nhss_imsSDM specific Data Types
	Data type
	Clause defined
	Description

	ScscfCapabilityList
	6.2.6.2.2
	Information about mandatory and optional S-CSCF capabilities 

	ImsProfileData
	6.2.6.2.4
	User's IMS profile data

	RepositoryData
	6.2.6.2.7
	Repository Data for the requested Service Indication

	MsisdnList
	6.2.6.2.8
	List of MSISDNs associated to the IMS public Identity 

	PublicIdentities
	6.2.6.2.9
	IMS Public Identities which belong to the same Implicit Registration Set (if any) than the requested IMS Public Identity

	PublicIdentity
	6.2.6.2.10
	IMS Public Identity and the related data (Alias Group Id, IRS default indication, Identity Type)

	ImsSdmSubscription
	6.2.6.2.x
	A subscription to notifications



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

	Uri
	3GPP TS 29.571 [16]
	Uniform Resource Identifier

	SupportedFeatures
	3GPP TS 29.571 [16]
	see 3GPP TS 29.500 [4] clause 6.6



[bookmark: _Toc11338581][bookmark: _Toc27585233]* * * Next Change * * * *
6.2.6.2.x	Type: ImsSdmSubscription 
Table 6.2.6.2.x-1: ImsSdmSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description

	nfInstanceId
	NfInstanceId
	M
	1
	Identity of the NF Instance creating the subscription.

	callbackReference
	Uri
	M
	1
	URI provided by the NF service consumer to receive notifications

	monitoredResourceUris
	array(Uri)
	M
	1..N
	A set of URIs that identify the resources for which a change triggers a notification.
The URI shall take the form of either an absolute URI or an absolute-path reference as defined in IETF RFC 3986 [31].

	expires
	DateTime
	C
	0..1
	If present, indicates the point in time at which the subscription expires.
Within a POST request the proposed expiry time is conveyed whereas in a POST response or PATCH response the confirmed expiry time is returned.
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[bookmark: _Toc24978901][bookmark: _Toc26199669]A.3	Nhss_imsSDM API
openapi: 3.0.0

info:
  version: '1.0.0.alpha-1'
  title: 'Nhss_imsSDM'
  description: |
    Nhss Subscriber Data Management Service for IMS.
    © 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.562 Unified Data Management Services, version 0.3.0
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.562/'

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

security:
  - oAuth2ClientCredentials:
    - nhss-ims-sdm
  - {}

paths:
  /{imsUeId}/ims-data/location-data/scscf-capabilities:
    get:
      summary: Retrieve the S-CSCF capabilities for the associated IMS subscription
      operationId: GetScscfCapabilities
      tags:
        - Retrieval of the S-CSCF capabilities for the IMS subscription
      parameters:
        - name: imsUeId
          in: path
          description: IMS Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ScscfCapabilityList'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '405':
          $ref: 'TS29571_CommonData.yaml#/components/responses/405'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        '504':
          $ref: 'TS29571_CommonData.yaml#/components/responses/504'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /{imsUeId}/repository-data/{serviceIndication}:
    get:
      summary: Retrieve the repository data associated to an IMPU and service indication
      operationId: GetRepositoryDataServInd
      tags:
        - Repository data
      parameters:
        - name: imsUeId
          in: path
          description: IMS Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
        - name: serviceIndication
          in: path
          description: Identifier of a service related data
          required: true
          schema:
            $ref: '#/components/schemas/ServiceIndication'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/RepositoryData'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '405':
          $ref: 'TS29571_CommonData.yaml#/components/responses/405'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /{imsUeId}/identities/msisdns:
    get:
      summary: retrieve the Msisdns associated to requested identity
      operationId: GetMsisdns
      tags:
        - Retrieval of the associated Msisdns 
      parameters:
        - name: imsUeId
          in: path
          description: IMS Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
        - name: privateId
          in: query
          description: Private identity
          schema:
            $ref: '#/components/schemas/PrivateId'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/MsisdnList'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '405':
          $ref: 'TS29571_CommonData.yaml#/components/responses/405'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /{imsUeId}/identities/ims-associated-identities:
    get:
      summary: Retrieve the associated identities to the IMS public identity included in the service request
      operationId: GetImsAssocIds
      tags:
        - Retrieval of associated IMS public identities
      parameters:
        - name: imsUeId
          in: path
          description: IMS Public Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/PublicIdentities'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '405':
          $ref: 'TS29571_CommonData.yaml#/components/responses/405'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /{imsUeId}/sdm-subscriptions:
    post:
      summary: subscribe to notifications
      operationId: ImdSdmSubscribe
      tags:
        - SDM Subscription Creation
      parameters:
        - name: imsUeId
          in: path
          description: IMS Public Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ImsSdmSubscription'
        required: true
      responses:
        '201':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ImsSdmSubscription'
          headers:
            Location:
              description: 'Contains the URI of the newly created resource, according to the structure: {apiRoot}/nhss-ims-sdm/<apiVersion>/{imsUeId}/subscriptions/{subscriptionId}'
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '501':
          $ref: 'TS29571_CommonData.yaml#/components/responses/501'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
      callbacks:
        datachangeNotification:
          '{request.body#/callbackReference}':
            post:
              requestBody:
                required: true
                content:
                  application/json:
                    schema:
                      $ref: 'TS29503_Nudm_SDM.yaml#/components/schemas/ModificationNotification'
              responses:
                '204':
                  description: Successful Notification response
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '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:
                  description: Unexpected error

  /{imsUeId}/sdm-subscriptions/{subscriptionId}:
    delete:
      summary: unsubscribe from notifications
      operationId: ImsSdmUnsubscribe
      tags:
        - SDM Subscription Deletion
      parameters:
        - name: imsUeId
          in: path
          description: IMS Public Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
        - name: subscriptionId
          in: path
          description: Id of the Subscription
          required: true
          schema:
            type: string
      responses:
        '204':
          description: Successful response
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '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:
          description: Unexpected error
    patch:
      summary: modify the subscription
      operationId: ImsSdmSubsModify
      tags:
        - SDM Subscription Modification
      parameters:
        - name: imsUeId
          in: path
          description: IMS Public Identity
          required: true
          schema:
            $ref: '#/components/schemas/ImsUeId'
        - name: subscriptionId
          in: path
          description: Id of the Subscription
          required: true
          schema:
            type: string
      requestBody:
        content:
          application/json-patch+json:
            schema:
              type: array
              items:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchItem'
              minItems: 1
        required: true
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ImsSdmSubscription'
        '204':
          description: Successful modification
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '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:
          description: Unexpected error


  /shared-data-subscriptions:
    post:
      summary: subscribe to notifications for shared data
      operationId: SubscribeToSharedData
      tags:
        - Subscription Creation for shared data
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ImsSdmSubscription'
        required: true
      responses:
        '201':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ImsSdmSubscription'
          headers:
            Location:
              description: 'Contains the URI of the newly created resource, according to the structure: {apiRoot}/nhss-ims-dm/<apiVersion>/shared-data-subscriptions/{subscriptionId}'
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        default:
          description: Unexpected error
      callbacks:
        datachangeNotification:
          '{request.body#/callbackReference}':
            post:
              requestBody:
                required: true
                content:
                  application/json:
                    schema:
                      $ref: 'TS29503_Nudm_SDM.yaml#/components/schemas/ModificationNotification'
              responses:
                '204':
                  description: Successful Notification response
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '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:
                  description: Unexpected error

  /shared-data-subscriptions/{subscriptionId}:
    delete:
      summary: unsubscribe from notifications for shared data
      operationId: UnsubscribeForSharedData
      tags:
        - Subscription Deletion for shared data
      parameters:
        - name: subscriptionId
          in: path
          description: Id of the Shared data Subscription 
          required: true
          schema:
            type: string
      responses:
        '204':
          description: Successful response
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '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:
          description: Unexpected error
    patch:
      summary: modify the subscription
      operationId: ModifySharedDataSubs
      tags:
        - Subscription Modification
      parameters:
        - name: subscriptionId
          in: path
          description: Id of the SDM Subscription
          required: true
          schema:
            type: string
      requestBody:
        content:
          application/json-patch+json:
            schema:
              type: array
              items:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchItem'
              minItems: 1
        required: true
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ImsSdmSubscription'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '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:
          description: Unexpected error


components:
  schemas:

# COMPLEX TYPES:

    ScscfCapabilityList:
      type: object
      properties:
        mandatoryCapabilityList:
          $ref: '#/components/schemas/Capabilities'
        optionalCapabilityList:
          $ref: '#/components/schemas/Capabilities'
      anyOf:
       - required: [mandatoryCapabilityList]
       - required: [optionalCapabilityList]

    Capabilities:
      type: array
      items:
        $ref: '#/components/schemas/Capability'
      minItems: 1
      uniqueItems: true

    RepositoryData:
      type: object
      required:
        - serviceData
        - sequenceNumber
      properties:
        sequenceNumber:
            $ref: '#/components/schemas/SequenceNumber'
        serviceData:
          type: string
          format: byte

    MsisdnList:
      type: object
      required:
        - basicMsisdn
      properties:
        basicMsisdn:
            $ref: '#/components/schemas/Msisdn'
        additionalMsisdns:
          type: array
          minItems: 1
          items:
            $ref: '#/components/schemas/Msisdn'

    PublicIdentities:
      type: object
      required:
       - publicIdentities
      properties:
        publicIdentities:
          type: array
          items:
            $ref: '#/components/schemas/PublicIdentity'
          minItems: 1
          uniqueItems: true

    PublicIdentity:
      type: object
      required:
        - imsPublicId
        - identityType
      properties:
        imsPublicId:
          $ref: '#/components/schemas/ImsPublicId'
        identityType:
          $ref: '#/components/schemas/IdentityType'
        irsIsDefault:
          type: boolean
        aliasGroupId:
          type: integer

    ImsSdmSubscription:
      type: object
      required:
        - nfInstanceId
        - callbackReference
        - monitoredResourceUris
      properties:
        nfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        callbackReference:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        monitoredResourceUris:
          type: array
          items: 
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1
        expires:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'


# SIMPLE TYPES:

    Capability:
      type: integer

    ImsUeId:
      type: string
      pattern: '^sip\:([a-zA-Z0-9_\-.!~*()&=+$,;?\/]+)\@([A-Za-z0-9]+([-A-Za-z0-9]+)\.)+[a-z]{2,}$|^tel\:\+[0-9]{5,15}$'

    SequenceNumber:
      type: integer
      minimum: 0

    ServiceIndication:
      type: string

    Msisdn:
      type: string
      pattern: '[0-9]{5,15}$'

    PrivateId:
      type: string

    ImsPublicId:
      type: string
      pattern: '^(sip\:([a-zA-Z0-9_\-.!~*()&=+$,;?\/]+)\@([A-Za-z0-9]+([-A-Za-z0-9]+)\.)+[a-z]{2,}|tel\:\+[0-9]{5,15})$'

# ENUMS:

    IdentityType:
      anyOf:
        - type: string
          enum:
          - DISTINCT_IMPU
          - DISTINCT_PSI
          - WILDCARDED_IMPU
          - WILDCARDED_PSI
        - type: string





* * * End of Changes * * * *
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