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	Reason for change:
	BACKGROUND
The SCC AS (TS 24.237) determines SRVCC is usable for the SC UE and provided the ATCF with SRVCC information, as follows:

The SCC AS shall determine that PS to CS SRVCC is usable for the UE if the UE PS to CS SRVCC Capability (see 3GPP TS 29.328 [6]) of the UE has value UE-SRVCC-CAPABILITY-SUPPORTED … (see 3GPP TS 29.328 [6]).
…
When the SCC AS becomes aware …:
-	PS to CS SRVCC is usable for the UE; or
-	…;
the SCC AS shall perform actions as described in subclause 6.3.3 with the related ATCF.
…
6.3.3	SCC AS providing the PS to CS SRVCC related information to the ATCF
…

TS 23.216 further enables transfer of IMS sessions of a (v)SRVCC UE to EPS and to subject these IMS sessions to (v)SRVCC subsequently:

[bookmark: _Toc19082121]6.2.1	E-UTRAN Attach procedure for (v)SRVCC
E-UTRAN attach or tracking area update procedure for 3GPP (v)SRVCC UE is performed as defined in TS 23.401 [2] or tracking area update procedure in 5GS to EPS mobility with N26 for 3GPP (v)SRVCC UE is performed as defined in TS 23.502 [45] with the following additions:
-	(v)SRVCC UE includes ….

NOTE: It is assumed the UDM’s ueSrvccCapability attribute (indicating that AMF and UE support 5G SRVCC) is not the ‘same’ as the HSS’s UE SRVCC Capability information element (indicating that MME and UE support 4G SRVCC).


PROBLEM
If a UE supports 4G SRVCC: 
1)	initially registers with 5GC; 
2)	performs SIP registration via 5GS IP-CAN; and 
3)	initiates a SIP call via 5GS IP-CAN; 
the ATCF, if deployed, needs to be configured with “SRVCC information” (upon becoming aware that PS to SC SRVCC is usable) by the SCC AS (e.g. C-MSISDN stored in the HSS is provided to the ATCF by the SCC AS), etc. 

According to TS 24.237, a compliant SCC AS performs the above configuration when support for SRVCC is indicated using Sh to SCC AS. 

However, when the SRVCC capable UE performs initial registration with the 5GS, the UE PS to CS SRVCC Capability is not set in the HSS.

A corresponding CR has been submitted to CT1: C1-198014

NOTE: in this release, three editor notes have been added discussing an interface between HSS and UDM, service based access between IMS and HSS, and provding just one UE PS to CS SRVCC Capability via Sh.

	
	

	Summary of change:
	Store UE PS to CS SRVCC Capability in the HSS when AMF becomes aware the UE is 4G SRVCC capable.


	
	

	Consequences if not approved:
	(4G-)(v)SRVCC fails when a SIP call initiated over 5GS IP-CAN, after it is transferred from 5GS to EPS, because “PS to CS SRVCC wasn’t determined to be usable for the UE”.

The UE SRVCC Capability information element (see 3GPP TS 29.272) does not correctly reflect the capabilities of the UE.
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*** Next change ***
[bookmark: _Toc11338685]6.2.6.2.2	Type: Amf3GppAccessRegistration
Table 6.2.6.2.2-1: Definition of type Amf3GppAccessRegistration
	Attribute name
	Data type
	P
	Cardinality
	Description

	amfInstanceId
	NfInstanceId
	M
	1
	The identity the AMF uses to register in the NRF.

	deregCallbackUri
	Uri
	M
	1
	A URI provided by the AMF to receive (implicitly subscribed) notifications on deregistration. 
The deregistration callback URI shall have unique information within AMF set to identify the UE to be deregistered.

	guami
	Guami
	M
	1
	This IE shall contain the serving AMF's GUAMI.

	ratType
	RatType
	M
	1
	This IE shall indicate the current RAT type of the UE.

	supportedFeatures
	SupportedFeatures
	O
	0..1
	See clause 6.2.8

	purgeFlag
	PurgeFlag
	O
	0..1
	This flag indicates whether or not the AMF has deregistered. It shall not be included in the Registration service operation.

	pei
	Pei
	O
	0..1
	Permanent Equipment Identifier.

	imsVoPs
	ImsVoPs
	O
	0..1
	Indicates per UE if "IMS Voice over PS Sessions" is homogeneously supported in all TAs in the serving AMF, or homogeneously not supported, or if support is non-homogeneous/unknown. Absence of this attribute shall be interpreted as "non homogenous or unknown" support.

	amfServiceNameDereg
	ServiceName
	O
	0..1
	When present, this IE shall contain the name of the AMF service to which the Deregistration Notification is to be sent (see clause 6.5.2.2 of 3GPP TS 29.500 [4]).

	pcscfRestorationCallbackUri
	Uri
	O
	0..1
	A URI provided by the AMF to receive (implicitly subscribed) notifications on the need for P-CSCF Restoration.

	amfServiceNamePcscfRest
	ServiceName
	O
	0..1
	When present, this IE shall contain the name of the AMF service to which P-CSCF Restoration Notifications are to be sent (see clause 6.5.2.2 of 3GPP TS 29.500 [4]). This IE may be included if pcscfRestorationCallbackUri is present.

	initialRegistrationInd
	boolean
	C
	0..1
	This IE shall be included by the AMF and set to true if the UE performs an Initial Registration. If the UE does not perform initial registration it shall be abset or set ot false.

	backupAmfInfo
	array(BackupAmfInfo)
	C
	1..N
	This IE shall be included if the NF service consumer is an AMF and the AMF supports the AMF management without UDSF for the first interaction with UDM.
The UDM uses this attribute to do an NRF query in order to invoke later services in a backup AMF, e.g. Namf_EventExposure.

	drFlag
	DualRegistrationFlag
	O
	0..1
	Dual Registration flag. When present and true, this flag indicates that the UDM+HSS is requested not to send S6a-CLR to the registered MME (if any). Otherwise, the registered MME (if any) shall be cancelled.

	urrpIndicator
	boolean
	O
	0..1
	This IE indicates whether "UE_REACHABILITY_FOR_SMS" event for this user has been subscribed or not:
- true: the event has been subscribed
- false, or absence of this attribute: the event for this user is currently not subscribed

	amfEeSubscriptionId
	string
	C
	0..1
	Shall be present if urrpIndicator is true and the UDM has subscribed to UE-reachability notification at the AMF. It contains the subscription Id allocated by the AMF as received by the UDM as part of the HTTP "Location" header of the Namf_EventExposure_Subscribe response.
The UDM shall make use of the Nudr_DataRepository Update service operation (see 3GPP TS 29.504 [9]) to store the amfEeSubscription Id in the UDR.

	epsInterworkingInfo
	map(EpsIwkPgw)
	C
	1..N
	A map (list of key-value pairs where dnn serves as key; see clause 6.1.6.1) of EpsIwkPgws.
This IE shall be included if the AMF has determined per APN/DNN which PGW-C+SMF is selected for EPS interworking. For each APN/DNN, only one PGW-C+SMF shall be selected by the AMF for EPS interworking.

	ueSrvccCapability
	boolean
	O
	0..1
	This IE indicates whether the UE supports 5G SRVCC:
- true: 5G SRVCC is supported by the UE and AMF;
- false, or absence of this attribute: 5G SRVCC is not supported.

	ue4GSrvccCapability
	boolean
	O
	0..1
	This IE indicates whether the UE supports SRVCC from E-UTRAN to UTRAN or GERAN:
- true: SRVCC from E-UTRAN to UTRAN or GERAN is supported by the UE and MME;
- false, or absence of this attribute: SRVCC from E-UTRAN to UTRAN or GERAN is not supported.

	NOTE:	The urrpIndicator attribute shall only be exposed over the Nudr SBI, and it shall not be included by the AMF. 
NOTE 2:	The ue4GsrvccCapability attribute and the imsVoPs attribute are made available from the UDM+HSS to the SCC AS via Sh (see 3GPP TS 29.272 [29272]). The UE SRVCC Capability information element (see 3GPP TS 29.272 [29272]) corresponds with the ue4GsrvccCapability attribute; the UE SRVCC Capability information element shall be set to UE-SRVCC-CAPABILITY-SUPPORTED if the ue4GsrvccCapability attribute is set to true or the the UE SRVCC Capability information element shall be set to UE-SRVCC-CAPABILITY-NOT-SUPPORTED if the ue4GsrvccCapability attribute is set to false.


Editor's note:	in this release, synchronizing the ue4GsrvccCapability attribute with the UE SRVCC Capability information element may require a reference point between the HSS and the UDM (TS 23.632). Impact on this reference point is FFS.
Editor's note:	in this release, Nhss service based interface may be used between HSS and the SCC AS  The impact of the ue4GsrvccCapability attribute on this interface is FFS.
Editor's note:	it is FFS how the ueSrvccCapability attribute information is provided via Sh to SCC AS. It is assumed that for the SSC AS it would be sufficient to receive UE SRVCC Capability information element indicating the outcome of “ueSrvccCapability OR ue4GsrvccCapability”.

*** Next change ***
[bookmark: _Toc11338690][bookmark: _Toc20118822][bookmark: _Toc11338878]6.2.6.2.7	Type: Amf3GppAccessRegistrationModification
This type is derived from the type Amf3GppAccessRegistration by deleting all attributes that are not subject to modification by means of the HTTP PATCH method. 
Table 6.2.6.2.7-1: Definition of type Amf3GppAccessRegistrationModification
	Attribute name
	Data type
	P
	Cardinality
	Description

	guami
	Guami
	M
	1
	Guami of the AMF requesting the modification. If the MCC, MNC, AMF Region ID and AMF Set ID within the guami do not match the stored value, the modification request shall be rejected.

	purgeFlag
	PurgeFlag
	O
	0..1
	This flag indicates whether or not the AMF has deregistered. It shall be included in the Deregistration service operation with a value of "TRUE". 

	pei
	Pei
	O
	0..1
	Permanent Equipment Identifier. 

	imsVoPs
	ImsVoPs
	O
	0..1
	Indicates per UE if "IMS Voice over PS Sessions" is homogeneously supported in all TAs in the serving AMF, or homogeneously not supported, or if support is non-homogeneous/unknown

	backupAmfInfo
	array(BackupAmfInfo)
	C
	0..N
	This IE shall be included if the NF service consumer is an AMF and the AMF supports the AMF management without UDSF for the Modification of the BackupAmfInfo.
The UDM uses this attribute to do an NRF query in order to invoke later services in a backup AMF, e.g. Namf_EventExposure

	epsInterworkingInfo
	map(EpsIwkPgw)
	C
	0..N
	A map (list of key-value pairs where dnn serves as key; see clause 6.2.6.1) of EpsIwkPgws. 
This IE shall be included if the AMF has determined per APN/DNN which PGW-C+SMF is selected for EPS interworking. For each APN/DNN, only one PGW-C+SMF shall be selected by the AMF for EPS interworking.

	ueSrvccCapability
	boolean
	O
	0..1
	This IE indicates whether the UE supports 5G SRVCC:
- true: 5G SRVCC is supported by the UE and AMF;
- false: 5G SRVCC is not supported.

	ue4GSrvccCapability
	boolean
	O
	0..1
	This IE indicates whether the UE supports SRVCC from E-UTRAN to UTRAN or GERAN:
- true: SRVCC from E-UTRAN to UTRAN or GERAN is supported by the UE and MME;
- false, or absence of this attribute: SRVCC from E-UTRAN to UTRAN or GERAN is not supported.

	NOTE 1ote:	Absence of optional attributes indicates: no modification. Attributes of this type are not marked "nullable: true" in the OpenAPI file as deletion of these attributes is not applicable.
NOTE 2:	The ue4GsrvccCapability attribute and the imsVoPs attribute are made available from the UDM+HSS to the SCC AS via Sh (see 3GPP TS 29.272 [29272]). The UE SRVCC Capability information element (see 3GPP TS 29.272 [29272]) corresponds with the ue4GsrvccCapability attribute; the UE SRVCC Capability information element shall be set to UE-SRVCC-CAPABILITY-SUPPORTED if the ue4GsrvccCapability attribute is set to true or the the UE SRVCC Capability information element shall be set to UE-SRVCC-CAPABILITY-NOT-SUPPORTED if the ue4GsrvccCapability attribute is set to false.


Editor's note:	in this release, synchronizing the ue4GsrvccCapability attribute with the UE SRVCC Capability information element may require a reference point between the HSS and the UDM (TS 23.632). Impact on this reference point is FFS.
Editor's note:	in this release, Nhss service based interface may be used between HSS and the SCC AS  The impact of the ue4GsrvccCapability attribute on this interface is FFS.
Editor's note:	it is FFS how the ueSrvccCapability attribute information is provided via Sh to SCC AS. It is assumed that for the SSC AS it would be sufficient to receive UE SRVCC Capability information element indicating the outcome of “ueSrvccCapability OR ue4GsrvccCapability”.

*** Next change ***
[bookmark: _Toc11338879][bookmark: _Hlk9329647]A.3	Nudm_UECM API
openapi: 3.0.0

info:
  version: '1.1.0.alpha-1'
*********** not shown for clarity**************
        epsInterworkingInfo:
          type: object
          properties:
            epsIwkPgws:
              description: A map (list of key-value pairs where Dnn serves as key) of EpsIwkPgws
              type: object
              additionalProperties:
                $ref: '#/components/schemas/EpsIwkPgw'
        ue4GSrvccCapability:
          type: boolean
        ueSrvccCapability:
          type: boolean



    Amf3GppAccessRegistrationModification:
      type: object
      required:
        - guami
      properties:
        guami:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        purgeFlag:
          $ref: '#/components/schemas/PurgeFlag'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        imsVoPs:
          $ref: '#/components/schemas/ImsVoPs'
        backupAmfInfo:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/BackupAmfInfo'
        epsInterworkingInfo:
          type: object
          properties:
            epsIwkPgws:
              description: A map (list of key-value pairs where Dnn serves as key) of EpsIwkPgws
              type: object
              additionalProperties:
                $ref: '#/components/schemas/EpsIwkPgw'
        ue4GSrvccCapability:
          type: boolean
        ueSrvccCapability:
          type: boolean
          nullable: true

    EpsIwkPgw:
      type: object
      required:
        - pgwFqdn
        - smfInstanceId
*********** not shown for clarity**************
*** No more changes ***

