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* * * First Change * * * *
[bookmark: _Toc27252376][bookmark: _Toc27252124][bookmark: _Toc19633795]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.007: "Restoration procedures".
[3]	3GPP TS 29.228: "IP Multimedia (IM) Subsystem Cx and Dx interfaces; Signalling flows and message contents". 
[4]	3GPP TS 24.008: "Mobile radio interface Layer 3 specification".
[5]	3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping".
[6]	3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".
[7]	3GPP TS 29.214: "Policy and Charging Control over Rx reference point".
[8]	3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".
[9]	3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".
[10]	3GPP TS 29.274: "3GPP Evolved Packet System. Evolved GPRS Tunnelling Protocol for EPS (GTPv2)".
[11]	IETF RFC 3361: "Dynamic Host Configuration Protocol (DHCP-for-IPv4) Option for Session Initiation Protocol (SIP) Servers".
[12]	IETF RFC 1034: "Session Initiation Protocol (SIP): Locating SIP Servers".
[13]	IETF RFC 3319: "Dynamic Host Configuration Protocol (DHCPv6) Options for Session Initiation Protocol (SIP) Servers".
[14]	IETF RFC 6223: "Indication of Support for Keep-Alive".
[15]	3GPP TS 29.275: "Proxy Mobile IPv6 (PMIPv6) based Mobility and Tunnelling protocols; Stage 3".
[16]	IETF RFC 7077: "Update Notifications for Proxy Mobile IPv6". 
[bookmark: _Ref157317154][17]	3GPP TS 23.401: "GPRS Enhancements for E-UTRAN Access".
[18]	IETF RFC 3261: "SIP: Session Initiation Protocol".
[19]	3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[20]	3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
[21]	GSMA PRD IR.65: "IMS Roaming and Interworking Guidelines, version 14.0".
[22]	3GPP TS 24.244: "Wireless LAN control plane protocol for trusted WLAN access to EPC; Stage 3".
[23]	IETF RFC 7296: "Internet Key Exchange Protocol Version 2 (IKEv2)".
[24]	3GPP TS 29.273: "Evolved Packet System (EPS); 3GPP EPS AAA interfaces".
[25]	IETF RFC 3588: "Diameter Base Protocol)". 
[26]	IETF RFC 5996 (September 2010): "Internet Key Exchange Protocol Version 2 (IKEv2)".
[27]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[28]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[29]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[30]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[31]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[bookmark: _Hlk533148003][32]	3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
[33]	3GPP TS 23.632: "User Data Interworking, Coexistence and Migration; Stage 2".
[X1] 	3GPP TS 23.380: "IP Multimedia Subsystem (IMS); IMS Restoration Procedures".
* * * Next Change * * * *
[bookmark: _Toc35940308][bookmark: _Toc34749255][bookmark: _Toc34748265][bookmark: _Toc34747889][bookmark: _Toc34740530][bookmark: _Toc34346453][bookmark: _Toc24978728][bookmark: _Toc21948855]5.2.2.2.2	S-CSCF Registration
Figure 5.2.2.2.2-1 shows a scenario where the S-CSCF sends a request to register at the HSS (see also 3GPP TS 23.228 [6] clause 5.2). The request contains the IMS UE's identity (/{imsUeId}) which shall be an IMPU, the S-CSCF Registration Information and the Registration Type.


Figure 5.2.2.2.2-1: S-CSCF registration
1.	The S-CSCF sends a PUT request to the resource representing the UE's S-CSCF registration to update or create S-CSCF registration information. The S-CSCF shall check whether there is a reg-id parameter in the Contact header in the SIP REGISTER message. If a reg-id parameter exists, the S-CSCF shall indicate to the HSS that the registration is related to a multiple registration as specified in clause 4.2.3 of 3GPP TS 23.380 [X1].
[bookmark: _Hlk16288267]2a.	If the resource already exists, and if the S-CSCF registered is the same or if another S-CSCF is registered and S-CSCF Reassignment was previously authorized, the HSS updates the scscfRegistration resource by replacing it with the received resource information (e.g. S-CSCF name, state of the related IMS public identity based on the imsrRegistrationType received) and responds with "204 No Content" or "200 OK" with the updated resource information and HSS supported features.
	Additionally, if the S-CSCF reassignment pending flag was set, the HSS shall invoke the Deregistration Notification service operation towards the old S-CSCF using the callback URI provided by the old S-CSCF.
	As specified in clause 4.2.3 of 3GPP TS 23.380 [X1], if the HSS receives the registration request with multiple registration indicator, and the Public User Identity is stored as registered in the HSS, and there is restoration information related to the Private User Identity, the HSS shall not overwrite stored restoration information, instead, it shall send the stored S-CSCF restoration information together with the user profile in the registration response. The S-CSCF uses registration data carried in the SIP REGISTER message to update the restoration information received from the HSS, then sends a request to the HSS to update restoration information as specified in clause 5.2.2.7.2.
2b.	If the resource does not exist (there is no previous S-CSCF information stored in HSS), HSS stores the received S-CSCF registration data and responds with HTTP Status Code "201 created". A response body is included with the created resource and the features supported by HSS.
2c.	If the operation  is not authorized due to e.g. received IMS identities do not exist or do not match, or a different S-CSCF is registered and S-CSCF reassignment is not authorized, HTTP status code "403 Forbidden" should be returned including additional error information in the response body (in "ProblemDetails" element). 
[bookmark: _Hlk520206353]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.
* * * Next Change * * * *
[bookmark: _Toc35940418][bookmark: _Toc34749365][bookmark: _Toc34748375][bookmark: _Toc34747999][bookmark: _Toc34740640][bookmark: _Toc34346563][bookmark: _Toc24978792][bookmark: _Toc21948918]6.1.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nhss_imsUECM service-based interface protocol.

Table 6.1.6.1-1: Nhss_imsUECM specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	AuthorizationRequest
	6.1.6.2.2
	Information for the type of authorization requested and the visited PLMN-ID
	

	AuthorizationResponse
	6.1.6.2.3
	Result of the authorization requested for registration.
	

	ScscfRestorationInfo
	6.1.6.2.4
	Information required for an S-CSCF to handle the requests for a user.
	

	ScscfRestorationInfoRequest
	6.1.6.2.5
	Scscf restoration information request.
	

	ScscfRestorationInfoResponse
	6.1.6.2.6
	Result of the scscf restoration information request.
	

	RestorationInfo
	6.1.6.2.7
	Information related to a specific registration required for an S-CSCF to handle the requests for a user.
	

	UeSubscriptionInfo
	6.1.6.2.8
	UE's subscription information.
	

	PcscfSubscriptionInfo
	6.1.6.2.9
	P-CSCF's subscription information.
	

	ScscfRegistration
	6.1.6.2.10
	Registration information of the S-CSCF for the registered UE.
	

	ExtendedProblemDetails
	6.1.6.2.11
	
	

	AdditionalInfo
	6.1.6.2.12
	
	

	DeregistratonData
	6.1.6.2.13
	
	

	DeregistrationReason
	6.1.6.2.14
	
	

	EmergencyRegisteredIdentity
	6.1.6.2.15
	
	

	MultipleRegistrationIndicator
	6.1.6.3.X
	The multiple registration indication.
	



Table 6.1.6.1-2 specifies data types re-used by the Nhss_imsUECM service-based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nhss_imsUECM service-based interface. 
Table 6.1.6.1-2: N<NF> re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	Uri
	3GPP TS 29.571 [16]
	Uniform Resource Identifier
	

	SupportedFeatures
	3GPP TS 29.571 [16]
	see 3GPP 1 29.500 [4] clause 6.6
	

	DateTime
	3GPP TS 29.571 [16]
	String with format "date-time" as defined in OpenAPI Specification [9]
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[bookmark: _Toc26199563][bookmark: _Toc35940429][bookmark: _Toc34749376][bookmark: _Toc34748386][bookmark: _Toc34748010][bookmark: _Toc34740651][bookmark: _Toc34346574]6.1.6.2.10	Type: ScscfRegistration
Table 6.1.6.2.10-1: Definition of type ScscfRegistration
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	imsRegistrationType
	ImsRegistrationType
	M
	1
	Contains the type of the registration/deregistration requested.
	

	impi
	Impi
	C
	1
	Contains an IMS Private Identity.
It may be absent during the originating or terminating request to an unregistered Public Identity (imsRregistrationType shall contain the value UNREGISTERED_USER)
	

	cscfServerName
	String
	M
	1
	Contains the S-CSCF name in SIP URI format.
	

	scscfInstanceId
	NfInstanceId
	M
	1
	The NF instance id of the S-CSCF.
	

	deregCallbackUri
	Uri
	C
	1
	A URI provided by the S-CSCF to receive (implicitly subscribed) notifications on deregistration.
The deregistration callback URI shall have unique information within S-CSCF set to identify the IMS Public Identity to be deregistered.

If there are implicitly identities registered (i.e. the identity belongs to an IRS) in the response, the deregistration callback URI identifies the IRS to be deregistered.

If there is a wildcarded PSI unregistered received in the response, the deregistration callback URI identifies the wildcarded PSI to be deregistered.
	

	associatedImpis
	array(Impi)
	O
	1..N
	Associated IMS private Identities in the subscription. If the IMS subscription contains only single Private Identity this attribute shall not be present.
(NOTE)
	

	irsImpus
	array(Impu)
	O
	1...N
	List of non barred IMS Public User Identities (distinct or wildcarded) which are in the Implicit Registration Set. This attribute shall be present when the received public identity belongs to an IRS.
(NOTE)
	

	wildcardedPui
	Impu
	O
	1
	It shall be present when the Public Identity in the request fell within the range of a Wildcarded Public User Identity present in the IRS.
(NOTE)  
	

	wildcardedPsi
	Impu
	O
	1
	It shall be present if the Public Identity in the request fell within the range of a Wildcarded Public Service Identity in the HSS whose state is unregistered.
If this element is present, it shall be used by the S-CSCF to identify the identity affected by the request.
(NOTE)   
	

	looseRouteIndicator
	LooseRouteIndication
	O
	1
	Loose Routing Indicator
(NOTE)
	

	supportedFeatures
	SupportedFeatures
	O
	0..1
	See clause 6.2.8
	

	multipleRegistrationIndicator
	MultipleRegistrationIndicator
	C
	1
	Contains the multiple registration indication.
	

	scscfRestorationInfoResponse
	ScscfRestorationInfoResponse
	C
	1
	It shall be present if there is the restoration information in the HSS need to be updated,
	

	NOTE:	Optional attribute applicable in response messages only.



* * * Next Change * * * *
6.1.6.3.5	Enumeration: ImsRegistrationType
The enumeration ImsRegistrationType represents the type of registration associated to the REGISTER request.
Table 6.1.6.3.5-1: Enumeration ImsRegistrationType
	Enumeration value
	Description
	Applicability

	"INITIAL_REGISTRATION"
	The request is related to an initial registration
	

	"RE_REGISTRATION"
	The request is related to a re-registration
	

	"TIMEOUT_DEREGISTRATION"
	The registration timer of an identity has expired.
	

	"USER_DEREGISTRATION"
	The S-CSCF has received a user initiated de-registration request
	

	"ADMINISTRATIVE_DEREGISTRATION"
	The S-CSCF, due to administrative reasons or network issues, has performed the de-registration of an identity.
	

	"AUTHENTICATION_FAILURE"
	The authentication of a user has failed.
	

	"AUTHENTICATION_TIMEOUT"
	Authentication timeout has occurred.
	

	"UNREGISTERED_USER"
	The request is related to a request for a Public Identity that is not registered.
	



* * * Next Change * * * *
[bookmark: _Toc35940440][bookmark: _Toc34749387][bookmark: _Toc34748397][bookmark: _Toc34748021][bookmark: _Toc34740662][bookmark: _Toc34346585][bookmark: _Toc11338543][bookmark: _Toc27585175][bookmark: _Toc34346703][bookmark: _Toc34740780][bookmark: _Toc34748139][bookmark: _Toc34748515][bookmark: _Toc34749505][bookmark: _Toc35940558]6.1.6.3.X	Enumeration: MultipleRegistrationIndicator
The enumeration MultipleRegistrationIndicator represents the type of multiple registration associated to the REGISTER request.
Table 6.1.6.3.X-1: Enumeration MultipleRegistrationIndicator
	Enumeration value
	Description
	Applicability

	"NOT_MULTIPLE_REGISTRATION"
	The request is not multiple registration.
	

	"MULTIPLE_REGISTRATION"
	The request is multiple registration.
	



* * * Next Change * * * *
[bookmark: _Toc35940661][bookmark: _Toc34749608][bookmark: _Toc34748618][bookmark: _Toc34748242][bookmark: _Toc34740883][bookmark: _Toc34346806][bookmark: _Toc24978900][bookmark: _Toc21948993]A.2	Nhss_imsUECM API
*****not shown for clarity************
    ScscfRegistration:
      description: Scscf Registration
      type: object
      required:
        - imsRegistrationType
        - cscfServerName
      properties:
        impi:
          $ref: '#/components/schemas/Impi'
        imsRegistrationType:
          description: Ims registration type
          $ref: '#/components/schemas/ImsRegistrationType'
        cscfServerName:
          type: string
        scscfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        deregCallbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        associatedImpis:
          type: array
          items:
            $ref: '#/components/schemas/Impi'
        irsImpus:
          type: array
          items:
            $ref: '#/components/schemas/Impu'
          minItems: 1
          uniqueItems: true
        wildcardedPui:
          $ref: '#/components/schemas/Impu'
        looseRouteIndicator:
          $ref: '#/components/schemas/LooseRouteIndication'
        wildcardedPsi:
          $ref: '#/components/schemas/Impu'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        multipleRegistrationIndicator:
          $ref: '#/components/schemas/MultipleRegistrationIndicator
        scscfRestorationInfoResponse:
          $ref: '#/components/schemas/ScscfRestorationInfoResponse:
[bookmark: _GoBack]*****not shown for clarity************
    ImsRegistrationType:
      anyOf:
        - type: string
          enum:
          - INITIAL_REGISTRATION
          - RE_REGISTRATION
          - TIMEOUT_DEREGISTRATION
          - USER_DEREGISTRATION
          - ADMINISTRATIVE_DEREGISTRATION
          - AUTHENTICATION_FAILURE
          - AUTHENTICATION_TIMEOUT
          - UNREGISTERED_USER
        - type: string
*****not shown for clarity************
    DeregistrationReasonCode:
      anyOf:
        - type: string
          enum:
          - PERMANENT_TERMINATION
          - NEW_SERVER_ASSIGNED
          - REMOVE_S-CSCF
          - SERVER_CHANGE
        - type: string

    MultipleRegistrationIndicator:
      anyOf:
        - type: string
          enum:
          - NOT_MULTIPLE_REGISTRATION
          - MULTIPLE_REGISTRATION
        - type: string
*****not shown for clarity************
* * * End of Changes * * * *
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