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	Reason for change:
	3GPP TS 29.503 has specified that the UDM will report UE reachability to the NF consumer for Reachability for Data/SMS event, when UE activity is detected via Nudm_UECM_Registration from AMF:

	"UE_REACHABILITY_FOR_DATA"
	UE reachability for data, implements the "UE Reachability" monitoring event as specified in clause 4.15.3.1 in 3GPP TS 23.502 [3].

When this event is subscribed by an NF service consumer, the UDM subscribes to "ReachabilityReport" event for "UE Reachability for DL Traffic" on the AMF.

When this event is subscribed by an NF service consumer, the UDM shall request the AMF to directly send notification to NF, if reachabilityForDataCfg is not present or indicates "DIRECT_REPORT". 

When this event is subscribed by an NF service consumer and reachabilityForDataCfg indicates "INDIRECT_REPORT", the UDM shall request the AMF to send notification via the UDM. The Event is reported to an NF service consumer by the UDM when a UE Activity notification or Nudm_UECM_Registration is received from AMF.


	"UE_REACHABILITY_FOR_SMS"
	UE reachability for SMS, implements the "UE Reachability for SMS Delivery" event as specified in clause 4.15.3.1 of 3GPP TS 23.502 [3].

This Event is reported when an SMSF is being registered in UDM for the UE, or when a UE Activity notification is received from AMF and there is an SMSF already registered for the UE.

This Event is also reported when a UE Activity notification or Nudm_UECM_Registration is received from AMF regardless of an SMSF being registered. when the request configuration is for SMS over IP.

This event only supports One-Time reporting.


However, when the UE is located in not allowed area after UE mobility, the UE should be treated as unreachable. When the UE reachability for DL data is detected by AMF, the AMF will not trigger Reachability event in this scenario. But for UDM, when a Nudm_UECM_Registered is received from the AMF, there is no way to identify that the UE is in not allowed area and therefore report to NF consumer for UE reachability event incorrectly.
This CR proposes that AMF inform UDM that UE is not reachable during UECM registration.


	
	

	Summary of change:
	1/ Add new IE ueReachableInd in Amf3GppAccessRegistraiton data type.

2/ Update service description for Amf Registration in 3GPP access.

3/ Update Event description for UE Reachability with considering of UeReachableInd

4/ Specify new enumeration type UeReachableInd

4/ Update OpenAPI accordingly


	
	

	Consequences if not approved:
	UDM will incorrectly report UE reachability when UE in not allowed area. The event in 5GS is not working properly.

	
	

	Clauses affected:
	5.3.2.2.2, 6.2.6.1, 6.2.6.2.2, 6.4.6.3.3, 6.2.6.3.x(New), A.3
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	Other comments:
	This CR introduce backward compatible new feature in OpenAPI file of Numd_UECM API.
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Adapt the solution with one UE Reachability indication in UECM registration.
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[bookmark: _Toc11339834]* * * First Change * * * *
[bookmark: _Toc11338387][bookmark: _Toc27584994][bookmark: _Toc36456938][bookmark: _Toc45027817][bookmark: _Toc45028652][bookmark: _Toc58582878]5.3.2.2.2	AMF registration for 3GPP access
Figure 5.3.2.2.2-1 shows a scenario where the AMF sends a request to the UDM to update the AMF registration information for 3GPP access (see also 3GPP TS 23.502 [3] figure 4.2.2.2.2-1 step 14). The request contains the UE's identity (/{ueId}) which shall be a SUPI and the AMF Registration Information for 3GPP access.


Figure 5.3.2.2.2-1: AMF registering for 3GPP access
1.	The AMF sends a PUT request to the resource representing the UE's AMF registration for 3GPP access to update or create AMF registration information.
	If EPS interworking with N26 is supported, and the AMF has per DNN selected the PGW-C+SMF for EPS interworking, the AMF shall include the info of selected PGW-C+SMF to the UDM.

The AMF shall include ueReachableInd IE if the UE is currently not reachable (e.g. in not allowed areas) or the UE reachability is unknown (e.g. service restriction area of the UE is not received at the AMF during initial registration).
2a.	On success, the UDM updates the Amf3GppAccessRegistration resource by replacing it with the received resource information, and responds with "200 OK" or "204 No Content".
	UDM shall invoke the Deregistration Notification service operation towards the old AMF using the callback URI provided by the old AMF.
	When AMF indicates there are no ongoing event subscriptions, but UDM has ongoing event exposure subscriptions stored (e.g. in UDR), UDM shall invoke one Namf_EventExposure Subscribe Service operations (see clause 5.3.2.2 of 3GPP TS 29.518 [36]) on behalf of NEF per subscription stored.
If ueReachableInd IE is received indicating that the UE is not reachable, the UDM shall not trigger Reachability Report for the UE upon this UECM registration. The AMF shall subsequently generate UE Reachability Report when it detects the UE is reachable. If the If ueReachableInd IE is received indicating that the UE reachability is unknown, the UDM may trigger Reachability Report for the UE when needed based on operator policy.
2b.	If the resource does not exist (there is no previous AMF information stored in UDM for that user), UDM stores the received AMF registration data for 3GPP access and responds with HTTP Status Code "201 created". A response body may be included to convey additional information to the NF consumer (e.g., features supported by UDM).
[bookmark: _Hlk520206353]2c.	If the operation cannot be authorized due to e.g UE does not have required subcription data, the AMF does not support CAG feature and the UE is allowed to access 5GS via CAG cell(s) only, access barring, roaming restrictions or core network restriction, HTTP status code "403 Forbidden" should be returned including additional error information in the response body (in "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 PUT response body.
[bookmark: _Toc11338685][bookmark: _Toc27585365][bookmark: _Toc36457361][bookmark: _Toc45028273][bookmark: _Toc45029108][bookmark: _Toc58583340]
* * * Next Change * * * *
[bookmark: _Toc11338682][bookmark: _Toc27585362][bookmark: _Toc36457358][bookmark: _Toc45028270][bookmark: _Toc45029105][bookmark: _Toc58583337]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 Nudm_UECM service API.
Table 6.2.6.1-1: Nudm_UECM specific Data Types
	Data type
	Clause defined
	Description

	Amf3GppAccessRegistration
	6.2.6.2.2
	The complete set of information relevant to the AMF where the UE has registered via 3GPP access.

	AmfNon3GppAccessRegistration
	6.2.6.2.3
	The complete set of information relevant to the AMF where the UE has registered via non 3GPP access.

	SmfRegistration
	6.2.6.2.4
	The complete set of information relevant to an SMF serving the UE

	SmsfRegistration
	6.2.6.2.6
	The complete set of information relevant to the SMSF serving the UE.

	DeregistrationData
	6.2.6.2.5
	Data sent with the Deregistration Notification

	Amf3GppAccessRegistrationModification
	6.2.6.2.7
	Contains attributes of Amf3GppAccessRegistration that can be modified using PATCH

	AmfNon3GppAccessRegistrationModification
	6.2.6.2.8
	Contains attributes of AmfNon3GppAccessRegistration that can be modified using PATCH

	PcscfRestorationNotification
	6.2.6.2.9
	Information sent to the AMF or SMF when P-CSCF restoration is triggered.

	NetworkNodeDiameterAddress
	6.2.6.2.10
	

	EpsIwkPgw
	6.2.6.2.11
	

	TriggerRequest
	6.2.6.2.12
	

	AmfDeregInfo
	6.2.6.2.13
	

	EpsInterworkingInfo
	6.2.6.2.14
	

	LocationInfo
	6.2.6.2.15
	Information used by (H)GMLC to send Location Service Request

	RegistrationLocationInfo
	6.2.6.2.16
	Serving AMF, optional VGMLC and access type related informations used by (H)GMLC to send Location Request

	VgmlcAddress
	6.2.6.2.17
	The address(es) of VGMLC

	PeiUpdateInfo
	6.2.6.2.18
	

	RegistrationDataSets
	6.2.6.2.19
	

	IpSmGwRegistration
	6.2.6.2.20
	

	PurgeFlag
	6.2.6.3.2
	This flag indicates whether or not the NF has deregistered.

	E164Number
	6.2.6.3.2
	

	DualRegistrationFlag
	6.2.6.3.2
	Dual Registration Flag

	DeregistrationReason
	6.2.6.3.3
	

	ImsVoPs
	6.2.6.3.4
	

	RegistrationReason
	6.2.6.3.5
	

	RegistrationDataSetName
	6.2.6.3.6
	

	 UeReachableIndication
	6.3.6.3.x
	UE Reachable Indication



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

	Dnn
	3GPP TS 29.571 [7]
	Data Network Name with Network Identifier only.

	NfInstanceId
	3GPP TS 29.571 [7]
	Network Function Instance Identifier

	PduSessionId
	3GPP TS 29.571 [7]
	PDU Session ID

	Pei
	3GPP TS 29.571 [7]
	Permanent Equipment Identifier

	ProblemDetails
	3GPP TS 29.571 [7]
	Common data type used in response bodies

	Uri
	3GPP TS 29.571 [7]
	Uniform Resource Identifier

	SupportedFeatures
	3GPP TS 29.571 [7]
	see 3GPP TS 29.500 [4] clause 6.6

	Supi
	3GPP TS 29.571 [7]
	see 3GPP TS 23.501 [2] clause 5.9.2

	Guami
	3GPP TS 29.571 [7]
	Globally Unique AMF Identifier

	PlmnId
	3GPP TS 29.571 [7]
	PLMN Identity

	DiameterIdentity
	3GPP TS 29.571 [7]
	

	AccessType
	3GPP TS 29.571 [7]
	Access Type

	BackupAmfInfo
	3GPP TS 29.571 [7]
	Backup AMFs

	ServiceName
	3GPP TS 29.510 [19]
	

	PatchResult
	3GPP TS 29.571 [7]
	

	Gpsi
	3GPP TS 29.571 [7]
	Generic Public Subscription Identitfier

	Ipv4Addr
	3GPP TS 29.571 [7]
	IPv4 address

	Ipv6Addr
	3GPP TS 29.571 [7]
	IPv6 address

	Fqdn
	3GPP TS 29.510 [19]
	Fully Qualified Domain Name

	Snssai
	3GPP TS 29.571 [7]
	Single NSSAI



* * * Next Change * * * *
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 
These are the features supported by the AMF.

	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.
Absence of PEI indicates that the PEI is not available at the AMF. In this case the UDM/UDR shall not delete the PEI value stored from a previous registration.

	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 absent or set to false. When present and true, the UDM+HSS is requested to cancel previous registration in SGSN, if any.
[bookmark: _Hlk32401079]Not applicable for Nudr and Nudm_UECM GET operation.
(NOTE 2)

	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/SGSN (if any). Otherwise, the registered MME (if any) shall be cancelled.
Not applicable for Nudr and Nudm_UECM GET operation.

	urrpIndicator
	boolean
	O
	0..1
	This IE indicates whether "UE_REACHABILITY_FOR_SMS" event or "UE_REACHABILITY_FOR_DATA" event for One-Time UE Activity notification (i.e. Max Number Of reports =1) with configuration "INDIRECT_REPORT" 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
(NOTE 1)

	amfEeSubscriptionId
	string
	C
	0..1
	Shall be present if urrpIndicator is true and the UDM has subscribed (e.g. on behalf of NEF) to ReachabilityReport event for "UE Reachability for DL Traffic" at the AMF to receive One-Time UE Activity notification. 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
	EpsInterworkingInfo
	C
	0..1
	This IE shall be included if the AMF has determined per APN/DNN which PGW-C+SMF is selected for EPS interworking with N26 and the AMF supports EPS interworking of non-3GPP access. 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.

	registrationTime
	DateTime
	C
	0..1
	Time of Amf3GppAccessRegistration. Shall be present when used on Nudr.

	vgmlcAddress
	VgmlcAddress
	O
	0..1
	Address of the VGMLC

	contextInfo
	ContextInfo
	C
	0..1
	This IE if present may contain e.g. the headers received by the UDM along with the 3GppAccessRegistration.
Shall be absent on Nudm and may be present on Nudr

	noEeSubscriptionInd
	boolean
	O
	0..1
	This IE shall be absent on Nudr and may be present on Nudm. This indication is used by UDM to restore any possible ongoing subscription lost, as specified in clause 5.3.2.2.2.

When present, this IE shall indicate whether AMF does not have event exposure subscriptions in UE Context:
- true: No Event Exposure subscription existing in UE Context in AMF.
- false (default): Event Exposure subscription(s) exist in UE Context in AMF.

	ueReachableInd
	UeReachableIndication
	C
	0..1
	This IE shall be present if the UE is currently not reachable (e.g. in not allowed areas) or the UE reachability is unknown (e.g. service restriction area of the UE is not received at the AMF during initial registration).

When the UE is not reachable (and based on operator policy when the UE reachability is unknown), the UDM shall keep the urrpIndicator and amfEeSubscriptionId attributes and not generate Reachability Report for the UE.

Absence of this IE shall be interpreted as "REACHABLE".

	NOTE 1:	The urrpIndicator attribute shall only be exposed over the Nudr SBI, and it shall not be included by the AMF.
NOTE 2:	Regardless of the Dual Registration Flag, the SGSN, if any, is required to be cancelled (see 3GPP TS 23.502 [3] clause 4.11.5.2)



* * * Next Change * * * *
[bookmark: _Toc11338797][bookmark: _Toc27585503][bookmark: _Toc36457510][bookmark: _Toc45028428][bookmark: _Toc45029263][bookmark: _Toc58583497]6.4.6.3.3	Enumeration: EventType
Table 6.4.6.3.3-1: Enumeration EventType
	Enumeration value
	Description

	"LOSS_OF_CONNECTIVITY"
	Loss of connectivity

	"UE_REACHABILITY_FOR_DATA"
	UE reachability for data, implements the "UE Reachability" monitoring event as specified in clause 4.15.3.1 in 3GPP TS 23.502 [3].

When this event is subscribed by an NF service consumer, the UDM subscribes to "ReachabilityReport" event for "UE Reachability for DL Traffic" on the AMF.

When this event is subscribed by an NF service consumer, the UDM shall request the AMF to directly send notification to NF, if reachabilityForDataCfg is not present or indicates "DIRECT_REPORT". 

When this event is subscribed by an NF service consumer and reachabilityForDataCfg indicates "INDIRECT_REPORT", the UDM shall request the AMF to send notification via the UDM. The Event is reported to an NF service consumer by the UDM when a UE Activity notification or Nudm_UECM_Registration  is received from AMF, unless the AMF indicated in UECM registration that UE is not reachable or the UE reachability is unknown and UDM is configured to not report event based on operator policy (see clause 5.3.2.2.2).


	"UE_REACHABILITY_FOR_SMS"
	UE reachability for SMS, implements the "UE Reachability for SMS Delivery" event as specified in clause 4.15.3.1 of 3GPP TS 23.502 [3].

This Event is reported when an SMSF is being registered in UDM for the UE, or when a UE Activity notification is received from AMF and there is an SMSF already registered for the UE.

This Event is also reported when a UE Activity notification or Nudm_UECM_Registration is received from AMF regardless of an SMSF being registered. when the request configuration is for SMS over IP, unless the AMF indicated in UECM registration that UE is not reachable or the UE reachability is unknown and UDM is configured to not report event based on operator policy (see clause 5.3.2.2.2).

This event only supports One-Time reporting.

	"LOCATION_REPORTING"
	Location Reporting

	"CHANGE_OF_SUPI_PEI_ASSOCIATION"
	Change of SUPI-PEI association

	"ROAMING_STATUS"
	Roaming Status

	"COMMUNICATION_FAILURE"
	Communication Failure

	"AVAILABILITY_AFTER_DDN_FAILURE"
	Availability after DDN failure

	"CN_TYPE_CHANGE"
	CN type change

	"DL_DATA_DELIVERY_STATUS"
	Downlink Data Delivery Status

	"PDN_CONNECTIVITY_STATUS"
	PDU Session Status

	"UE_CONNECTION_MANAGEMENT_STATE"
	UE state of Connection Management



* * * Next Change * * * *
[bookmark: _Toc11338879][bookmark: _Toc27585640][bookmark: _Toc36457663][bookmark: _Toc45028582][bookmark: _Toc45029417][bookmark: _Toc58583653]6.2.6.3.x	Enumeration: UeReachableIndication
Table 6.2.6.3.6-1: Enumeration UeReachableIndication
	Enumeration value
	Description

	"REACHABLE"
	Indicates the UE is currently reachable for services, i.e. the UE is in allowed areas.

	"NOT_REACHABLE"
	Indicates the UE is currently not reachable for services, i.e. the UE is in not allowed areas.

	"UNKNOWN"
	Indicates whether UE is in not allowed area is unknown, e.g. the AMF does not have the UE subscription data including the Service Area Restriction Configuration for the UE when performing UECM Registration.



* * * Next Change * * * *
A.3	Nudm_UECM API
**************** Text Skipped for Clarity *******************
    Amf3GppAccessRegistration:
      type: object
      required:
        - amfInstanceId
        - deregCallbackUri
        - guami
        - ratType
      properties:
        amfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        purgeFlag:
          $ref: '#/components/schemas/PurgeFlag'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        imsVoPs:
          $ref: '#/components/schemas/ImsVoPs'
        deregCallbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        amfServiceNameDereg:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/ServiceName'
        pcscfRestorationCallbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        amfServiceNamePcscfRest:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/ServiceName'
        initialRegistrationInd:
          type: boolean
        guami:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        backupAmfInfo:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/BackupAmfInfo'
          minItems: 1
        drFlag:
          $ref: '#/components/schemas/DualRegistrationFlag'
        ratType:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RatType'
        urrpIndicator:
          type: boolean
        amfEeSubscriptionId:
          type: string
        epsInterworkingInfo:
          $ref: '#/components/schemas/EpsInterworkingInfo'
        ueSrvccCapability:
          type: boolean
        registrationTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        vgmlcAddress:
          $ref: '#/components/schemas/VgmlcAddress'
        contextInfo:
          $ref: 'TS29503_Nudm_SDM.yaml#/components/schemas/ContextInfo'
        noEeSubscriptionInd:
          type: boolean
          default: false
        ueReachableInd:
          $ref: '#/components/schemas/UeReachableInd'


**************** Text Skipped for Clarity *******************
    RegistrationDataSetName:
      anyOf:
        - type: string
          enum:
          - AMF_3GPP
          - AMF_NON_3GPP
          - SMF_PDU_SESSIONS
          - SMSF_3GPP
          - SMSF_NON_3GPP
        - type: string

    UeReachableInd:
      anyOf:
        - type: string
          enum:
          - REACHABLE
          - NOT_REACHABLE
          - UNKNOWN
        - type: string
      description: >
        UE Reachable Indication. Possible values are
          - REACHABLE
          - NOT_REACHABLE
          - UNKNOWN

* * * End of Changes * * * *
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