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	Reason for change:
	CR0438 of TS 29.503 has clarified the UDM handling of implicit unsubscribing. At the same time, it also added the following text for SDM subscription restricting one SDM subscription allowed per UE per NF instance:

1.	The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../{ueId}/sdm-subscriptions), to create a subscription as present in message body. The payload body of the POST request shall contain a representation of the individual subscription resource to be created. There shall be only one subscription per UE per NF service consumer identified by the ueId in URI and NfInstanceId in SdmSubscription.
As this CR is started from Rel-16, the UDM will be possibly received SDM subscriptions from Rel015 NFs which may still create multiple SDM subscription for one UE, e.g. for different data sets. Even though it is optimal to use less SDM subscription, from backward compatibility consideration, a Rel-16 UDM shall be possibly handling more than one subscription from one NF for the same UE.

Additinoally, one NF consumer may create multiple subscriptions with different filters, e.g. using different DNN/Slice as filters for session subscription data. Multiple subscriptions for such scenarios are allowed.

To help UDM to consolidate the subscriptions and reduce the number of subscriptions, a new feature is definded. An NF consumer indicating support this feature shall use the same subscription per UE where possible.


	
	

	Summary of change:
	Define a new feature to explicitly indicate the single subscription usage for SDM by the NF consumer.
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	This CR introduces backward compatible correction on OpenAPI file of Nudm_SDM API.

	
	

	This CR's revision history:
	Rev1:

1/ Define new feature for reduced SDM subscription.
2/ Define new unique subscriptino indication IE in SdmSubscription data type
3/ Add Samsung, Hewlett-Packard Enterprise as co-source.
4/ UpdateOpenAPI accordingly




Page 1



* * * First Change * * * *
[bookmark: _Toc11338364][bookmark: _Toc27584969][bookmark: _Toc36456912][bookmark: _Toc45027791][bookmark: _Toc45028626][bookmark: _Toc67681381][bookmark: _Toc90561772][bookmark: _Toc11338365][bookmark: _Toc27584970][bookmark: _Toc36456913][bookmark: _Toc45027792][bookmark: _Toc45028627][bookmark: _Toc51867388][bookmark: _Toc90559959]5.2.2.3.2	Subscription to notifications of data change
Figure 5.2.2.3.2-1 shows a scenario where the NF service consumer sends a request to the UDM to subscribe to notifications of data change (see also 3GPP TS 23.502 [3] figure 4.2.2.2.2-1 step 14). The request contains a callback URI and the URI of the monitored resource.


Figure 5.2.2.3.2-1: NF service consumer subscribes to notifications
[bookmark: _Hlk96602538]1.	The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../{ueId}/sdm-subscriptions), to create a subscription as present in message body. The payload body of the POST request shall contain a representation of the individual subscription resource to be created. There shall be only one subscription per UE per NF service consumer identified by the ueId in URI and NfInstanceId in SdmSubscriptionAn NF consumer supporting the "LimitedSubscriptions" feature shall create only one unique subscription per UE (identified by the ueId in URI) without additional filter criteria, or with a specific filter criteria (e.g. dnn and/or singleNssai), and set the "uniqueSubscription" IE with the value "true" in request body.
2a.	On success, the UDM 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.
In case of partial success, "201 Created" should contain only the monitores resource Uris that are supported by the UDM.
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 SdmSubscription parameter), HTTP status code "501 Not Implemented" shall be returned including additional error information in the response body (in the "ProblemDetails" element).

"501 Not Implemented" shall be returned only when none of the montitoredResourceUris are supported by the UDM.
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: _Toc67681382][bookmark: _Toc90561773]5.2.2.3.3	Subscription to notifications of shared data change
Figure 5.2.2.3.3-1 shows a scenario where the NF service consumer sends a request to the UDM to subscribe to notifications of shared data change. The request contains a callback URI and the URI of the monitored resource.


Figure 5.2.2.3.3-1: 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. The payload body of the POST request shall contain a representation of the shared data individual subscription resource to be created. There shall be only one shared data individual subscription per NF service consumer identified by NfInstanceId in SdmSubscription An NF consumer supporting the "LimitedSubscriptions" feature shall create only one unique shared data individual subscription and set the "uniqueSubscription" IE with the value "true" in request body.
2.	On success, the UDM 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.

* * * Next Change * * * *
[bookmark: _Toc11338626][bookmark: _Toc27585301][bookmark: _Toc36457283][bookmark: _Toc45028183][bookmark: _Toc45029018][bookmark: _Toc67681780][bookmark: _Toc90562222][bookmark: _Toc11338581][bookmark: _Toc27585233][bookmark: _Toc36457199][bookmark: _Toc45028093][bookmark: _Toc45028928][bookmark: _Toc67681687][bookmark: _Toc90562116]6.1.6.2.3	Type: SdmSubscription
Table 6.1.6.2.3-1: Definition of type SdmSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

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

	implicitUnsubscribe
	boolean
	O
	0..1
	If present with value true indicates that the subscription expires when the subscribing NF (AMF, SMF, SMSF) identified by the nfInstanceId ceases to be registered at the UDM.
When the subscribing NF is an SMF, this means that the subscription is terminated by UDM when the last PDU session of such SMF is deregistered for a given SUPI.
If the subscribing NF (AMF. SMF, SMSF) is not registered when the SDM subscription with implicitUnsubscribe indicator set to true is received by the UDM, the UDM should return a confirmed expiry time in the expires attribute to the subscribing NF even when the expires attribute is absent from the request.
See NOTE 1.
	

	expires
	DateTime
	C
	0..1
	If present, indicates the point in time at which the subscription expires. Shall be present if implicitUnsubscribe is absent or false. 
Within a POST request the proposed expiry time is conveyed whereas in a POST response or PATCH response the confirmed expiry time is returned.
	

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

	amfServiceName
	ServiceName
	O
	0..1
	When present, this IE shall contain the name of the AMF service to which Data Change Notifications are to be sent (see clause 6.5.2.2 of 3GPP TS 29.500 [4]). This IE may be included if the NF service consumer is an AMF.
	

	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].
See NOTE 3.
	

	singleNssai
	Snssai
	O
	0..1
	This IE may be present if the consumer is SMF.
This attribute shall be also used as filter for the Nudr notifications when sdmSubscription is included in subscriptionDataSubscription in Nudr POST operation.
See NOTE 2.
	

	dnn
	Dnn
	O
	0..1
	This IE may be present if the consumer is SMF.
This attribute shall be also used as filter for the Nudr notifications when sdmSubscription is included in subscriptionDataSubscription in Nudr POST operation.
When present, this IE shall contain the Network Identifier only, or Wildcard DNN.
See NOTE 2.
	

	subscriptionId
	string
	C
	0..1
	This attribute shall be present if the SdmSubscription is sent in a GET response message on Nudr. It identifies the individual sdmSubscription stored in the UDR and may be used by the UDM to delete an expired or implicitly unsubscribed sdmSubscription.
	

	plmnId
	PlmnId
	C
	0..1
	If present, it indicates the PLMN of the NF Instance creating the subscription (i.e., the PLMN serving the UE).

It shall be present if the NF Instance is located in a different PLMN than the UDM.

If absent, the Home PLMN ID is used as default.
	

	immediateReport
	boolean
	O
	0..1
	This IE indicates whether immediate report is needed or not.

When present, this IE shall be set as following:
- true: immediate report is required
- false (default) immediate report is not required
	ImmediateReport

	report
	ImmediateReport
	C
	0..1
	This IE shall be present in Subscribe response, if the immediateReport attribute is set to "true" in Subscribe request.

When present, this IE shall contain the representation of subscription data sets that to be monitored, i.e. listed in monitoredResourceUris attribute.
	ImmediateReport

	supportedFeatures
	SupportedFeatures
	O
	0..1
	See clause 6.1.8 
These are the features supported by the NF subscribing at the UDM.
	

	contextInfo
	ContextInfo
	C
	0..1
	This IE if present may contain e.g. the headers received by the UDM along with the SdmSubscription.
Shall be absent on Nudm and may be present on Nudr.
	

	nfChangeFilter
	boolean
	O
	0..1
	It may be present when monitoredResourceUris is related to the ue-context-in-amf-data and ue-context-in-smf-data.
If present, it indicates the consumer NF wants notification when NF is changed in the ue-context-in-amf-data and ue-context-in-smf-data.

	ENA

	uniqueSubscription
	boolean
	O
	0..1
	When present, this IE shall be set to indicate whether the subscription is a unique subscription, as specified in clause 5.2.2.3.2 and clause 5.2.2.3.3:
- true: the subscription is unique
- false: the subscription is not unique

	LimitedSubscriptions

	NOTE 1:	The subscription expires if the last registration identified by the nfInstanceId for the UE is deregistered at the UDM, e.g. the UDM shall remove the SdmSubscription of the SMF, if the UE's last PDU session SMF registration of this SMF is deregistered.
NOTE 2:	If "singleNssai" is not included, and "dnn" is not included, the UDM shall notify the data change of all DNN configurations and network slice(s).
	If "singleNssai" is included, and "dnn" is not included, the UDM shall notify the data change of network slice identified by "singleNssai" and all DNN configurations for the requested network slice identified by "singleNssai".
	If "singleNssai" is not included, and "dnn" is included, the UDM shall notify the data change of all network slices where such DNN is available and all DNN configurations identified by "dnn".
	If "singleNssai" is included, and "dnn" is included, the UDM shall notify the data change of network slice identified by "singleNssai" where such DNN is available and the DNN configuration identified by "dnn", if such DNN is available in the network slice identified by "singleNssai".
NOTE 3:	The UDM should handle only the relative-path part (apiSpecificResourceUriPart, see 3GPP TS 29.501 [5] clause 4.4.1) and ignore possible inconsistencies in the base URI part.



* * * Next Change * * * *
6.1.8	Feature Negotiation
The optional features in table 6.1.8-1 are defined for the Nudm_SDM API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	1
	SharedData
	When receiving a Nudm_SDM_Get service operation request to retrieve a UE's individual subscription data, and the request does not contain a supported-features query parameter indicating support of this feature, the UDM shall not include Shared Data Ids in the response. Instead the UDM may – based on operator policy – take no further action (i.e. allow the UE to get services based on only the UE's individual subscription data), or send the shared data as individual data (this may result in notifications of individual subscription data change – if so subscribed – when shared data, which are sent as individual data, are modified, and/or when the UE's Shared Data IDs are modified).

	2
	ImmediateReport
	When a NF consumer detects the UDM support ImmediateReport feature, it can indicate an immediateReport flag when invoking Nudm_SDM_Subscribe service operation. If UDM supports ImmediateReport received Nudm_SDM_Subscribe service operation request, it shall return the resource representation(s) of the monitored resource(s) in the service operation response body.

	3
	PatchReport
	If some of the modifications included in the PATCH request are not successfully implemented, the UDM reports the result of PATCH request execution to the consumer. See clause 5.2.7.2 of 3GPP TS 29.500 [4].

	4
	Nssaa
	If the NF consumer does not support this feature, the UDM shall not include information of S-NSSAI(s) subject to Network Slice-Specific Authentication and Authorization in the message body with "200 OK" response (See clause 5.2.2.2.2). 

	5
	CAGFeature
	If the NF consumer does not support this feature, the UDM shall not include CAG information list in the message body with "200 OK" response (clause 5.2.2.2.3). The UDM performs action as executes step 2c of clause 5.3.2.2.2 and 5.3.2.2.3 if UE is allowed to access 5GS via CAG cell(s) only.

	6
	SharedDataTreatment
	This feature is an extension to the SharedData feature, i.e. support of SharedDataTreatment requires support of SharedData.
When receiving a Nudm_SDM_Get service operation request to retrieve a UE's individual subscription data, and the request does not contain a supported-features query parameter indicating support of this feature, the UDM shall not include SharedDataTreatments in the SharedData returned in the response. Instead the UDM may – based on operator policy – take no further action (i.e. allow the UE to get services based on default treatment (i.e. individual data take precedence), or send the shared data which have non-default treatment as individual data.

	7
	sorTransparentSupport
	This flag indicates NF Consumer (e.g. AMF) support of receiving SoR Transparent Container instead of individual IEs from NF Producer (e.g. UDM). If the NF consumer does not support this feature, the NF Producer shall not include sorTransparentContainer, as defined in clause 6.1.6.2.26.
Corresponding flag is also used by UDM to register (in NRF) its support of receiving SoR Transparent Container instead of individual IEs from the NF Consumer (e.g. AMF). If the UDM does not support this feature, the NF Consumer shall not include sorTransparentContainer, as defined in clause 6.1.6.2.25.

	8
	Nsac
	If the NF consumer does not support this feature, the UDM shall not include network slice admission control related information for S-NSSAI(s) in the message body with "200 OK" response (See clause 5.2.2.2.3).

	9
	SharedSmSubsData
	If the NF consumer does not support this feature, the UDM shall not take the alternative to include extendedSmSubsData in SmSubsData (clause 6.1.6.2.79).

	10
	ENA
	Enhanced Network Automation.

If the UDM supports this feature, the UDM shall handle the the nfChangeFilter IE received in the sdmSubscription and sends the notifications accordingly (See clause 6.1.6.2.16 and 6.1.6.2.70).
If the NF consumer does not support this feature, the UDM shall send the change notification on the full resource.

	11
	Nssrg
	The NF consumer (i.e. AMF) that supports this feature shall support handling of NSSRG information received along with the subscribed S-NSSAIs as defined in clause 5.15.12 of 3GPP TS 23.501 [2].
If the NF consumer does not support this feature, the UDM may select the subset of the compatible Subscribed S-NSSAIs without including any information of Network Slice Simultaneous Registration Group.

	12
	upuTransparentSupport
	This flag indicates NF Consumer (e.g. AMF) support of receiving UE Parameters Update Transparent Container instead of individual IEs from NF Producer (e.g. UDM). If the NF consumer does not support this feature, the NF Producer shall not include upuTransparentContainer, as defined in clause 6.1.6.2.33.
Corresponding flag is also used by UDM to register (in NRF) its support of receiving UE Parameters Update Transparent Container instead of individual IEs from the NF Consumer (e.g. AMF). If the UDM does not support this feature, the NF Consumer shall not include upuTransparentContainer, as defined in clause 6.1.6.2.25.

	x
	LimitedSubscriptions
	An NF consumer supporting this feature shall use one subscription for the changes of subscription data sets per UE without additional filter criteria, or with a specific filter criteria (e.g. dnn and/or singleNssai).

An NF consumer supporting this feature shall use one subscription for the changes of shared data sets.




* * * Next Change * * * *
[bookmark: _Toc11338878][bookmark: _Toc27585639][bookmark: _Toc36457662][bookmark: _Toc45028581][bookmark: _Toc45029416][bookmark: _Toc67682190][bookmark: _Toc90562709]A.2	Nudm_SDM API
openapi: 3.0.0

************ Text Skipped for Clarity ***********************
    SdmSubscription:
      type: object
      required:
        - nfInstanceId
        - callbackReference
        - monitoredResourceUris
      properties:
        nfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        implicitUnsubscribe:
          type: boolean
        expires:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        callbackReference:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        amfServiceName:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/ServiceName'
        monitoredResourceUris:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1
        singleNssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        subscriptionId:
          type: string
        plmnId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        immediateReport:
          type: boolean
          default: false
        report:
          $ref: '#/components/schemas/ImmediateReport'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        contextInfo:
          $ref: '#/components/schemas/ContextInfo'
        nfChangeFilter:
          type: boolean
          default: false
        uniqueSubscription:
          type: boolean

************ Text Skipped for Clarity ***********************

* * * End of Changes * * * *
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