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	Reason for change:
	29.518 CRs agreed recently have resulted in preventing AMF from reporting both a 3GPP access user location and a Non-3GPP access location in AMF event report and ProvideLocInfo. 

While it was intentional and fine to make E-UTRA or NR user locations exclusive from each other, precluding the AMF to provide both 3GPP access and non-3GPP access user locations, for UEs registered both to 3GPP and non-3GPP accesses, is unnecessarily restrictive, deviates from stage 2 requirements (see quotes below), deviates from the user location that the AMF can report to other 5GC NFs (e.g. to the SMF in PDUSession service, where both 3GPP access and non-3GPP access ULIs are provided) complicates AMF implementation and can result in different AMF implementations. 

TS 23.501: 

In order to support charging data collection and to fulfil regulatory requirement (in order to provide NPLI - Network Provided Location Information- as defined in TS 23.228 [15]) related with the set-up, modification and release of IMS Voice calls or with SMS transfer the following applies
-    At the time of the PDU Session Establishment, the AMF provides the SMF with the PEI of the UE if the PEI is available at the AMF.
-    When it forwards UL NAS or N2 signalling to a peer NF (e.g. to SMF or to SMSF) or during the UP connection activation of a PDU Session, the AMF provides any User Location Information it has received from the 5G-AN as well as the Access Type (3GPP - Non 3GPP) of the AN over which it has received the UL NAS or N2 signalling. The AMF also provides the corresponding UE Time Zone. In addition, in order to fulfil regulatory requirement (i.e. providing Network Provided Location Information (NPLI), as defined in TS 23.228 [15]) when the access is non-3GPP, the AMF may also provide the last known 3GPP access User Location Information with its age, if the UE is still attached to the same AMF for 3GPP access (i.e. valid User Location Information).
It should also be noted that the non-3GPP access user location may in certain cases (e.g. wireline access) be more accurate than a 3GPP access location (e.g. RGW registered for 3GPP and non-3GPP wireline access).

Additionally, some requirements specified in clause 5.5.2.4.1 can only apply UEs registered for 3GPP access, while the AMF behaviour is undefined for UEs registered for non-3GPP access.


	
	

	Summary of change:
	Enable AMF to provide both 3GPP access and Non-3GPP access user location in AMF event report and Provide Location info.

Correct the requirements specified in clause 5.5.2.4.1.


	
	

	Consequences if not approved:
	Stage 2 (and regulatory requirements) for NPLI cannot be supported. 

NPLI provided by AMF contains different information depending on whether NPLI is provided via SMF/PCF or directly using the AMF event exposure service or location service.

AMF has to make a choice of which location to report, which may result in AMF not returning the most accurate location and in different AMF implementations.
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	Other comments:
	This CR introduces backward-compatible corrections to the OpenAPI files of the Namf_EventExposure and Namf_Location APIs.
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* * * First Change * * * *
[bookmark: _Toc25156253][bookmark: _Toc34124553][bookmark: _Toc43207667][bookmark: _Toc49857147][bookmark: _Toc56676982][bookmark: _Toc56696230][bookmark: _Toc67683373][bookmark: _Toc25156486][bookmark: _Toc34124790][bookmark: _Toc43207916][bookmark: _Toc49857389][bookmark: _Toc56677230][bookmark: _Toc56696478][bookmark: _Toc67683642][bookmark: _Toc25156382][bookmark: _Toc34124684][bookmark: _Toc43207808][bookmark: _Toc49857278][bookmark: _Toc56677114][bookmark: _Toc56696362][bookmark: _Toc67683520][bookmark: _Toc25073801][bookmark: _Toc34062969][bookmark: _Toc43119938][bookmark: _Toc49767993][bookmark: _Toc56434166][bookmark: _Toc67687375][bookmark: _Toc56691505][bookmark: _Toc56698769][bookmark: _Toc67680717]5.5.2.4	ProvideLocationInfo
[bookmark: _Toc56691506][bookmark: _Toc56698770][bookmark: _Toc67680718]5.5.2.4.1	General
The ProvideLocationInfo service operation allows an NF Service Consumer (e.g. UDM) to request the Network Provided Location Information (NPLI) of a target UE.
The NF Service Consumer shall invoke the service operation by sending POST request to the URI of the "provide-loc-info" custom operation on the "Individual UE Context" resource (see clause 6.4.3.2.4.3), as shown in figure 5.5.2.4.1-1.


Figure 5.5.2.4.1-1: NF Service Consumer requests the Location Information of the UE
1.	The NF Service Consumer shall send a POST request to the resource URI of "provide-loc-info" custom operation of the "Individual UE context" resource on the AMF. The payload body of the POST request shall contain a "requestLocInfo" data structure indicating the desired type of location information.
	If the NF Service Consumer desires the current location information of the target UE, it shall set "reqCurrentLoc" attribute to "true".
2a.	On success, "200 OK" response shall be returned. The payload body of the response shall contain a "ProvideLocInfo" data structure including the Network Provide Location Information (NPLI) of the target UE.
	If "reqCurrentLoc" attribute is set to "true" and the UE is in RM-REGISTERED and CM-IDLE state over 3GPP access, the AMF shall initiate a paging procedure to the UE. If the paging procedure is successful, the AMF shall return the current location information and set "currentLoc" attribute to "true" in the response; if the UE does not respond to the paging, the AMF shall provide the last known location and set "currentLoc" attribute to "false" in the response.
If "reqCurrentLoc" attribute is set to "true" and the UE is in RM-REGISTERED and CM-CONNECTED state over 3GPP access, the AMF shall follow NG-RAN Location reporting procedure, as specified in clause 4.10 of 3GPP TS 23.502 [3], to trigger a single standalone report by setting "direct" event type in Location Reporting Control message. If NG-RAN reports current location of the UE, the AMF shall set "currentLoc" attribute to "true" in the response; if NG-RAN reports last known location of the UE with timestamp, the AMF shall set "currentLoc" attribute to "false" in the response.
If the UE is in RM-REGISTERED over non-3GPP access, the AMF shall include the latest non-3GPP access location information.
2b.	On failure or redirection, one of the HTTP status code listed in table 6.4.3.2.4.3.2-2 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails structure with the "cause" attribute set to one of the application error listed in table 6.4.3.2.4.3.2-2.

* * * Next Change * * * *
[bookmark: _Toc56691753][bookmark: _Toc56699017][bookmark: _Toc67680986]6.2.6.2.5	Type: AmfEventReport
Table 6.2.6.2.5-1: Definition of type AmfEventReport
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	type
	AmfEventType
	M
	1
	Describes the type of the event which triggers the report
	

	state
	AmfEventState
	M
	1
	Describes the state of the event which triggered the report. This IE shall be set to "TRUE" when subscriptionId IE is present.
	

	timeStamp
	DateTime
	M
	1
	This IE shall contain the time at which the event is generated.
	

	subscriptionId
	Uri
	C
	0..1
	This IE shall be included when the event notification is for informing the creation of a subscription Id at the AMF during mobility of a UE across AMFs.

When present, this IE shall contain the URI of the created subscription resource at the AMF; this shall contain an absolute URI set to the Resource URI specified in clause 6.2.3.3.2.

The type IE shall be set to:
-	SUBSCRIPTION_ID_CHANGE, when the AMFcreates a subscription Id for a UE specific event subscription during mobility registration and handover procedures involving an AMF change.
-	SUBSCRIPTION_ID_ADDITION, when the AMF creates a subscription Id for a group Id specific event subscription during mobility registration and handover procedures involving an AMF change.
	

	anyUe
	boolean
	C
	0..1
	This IE shall be included and shall be set to "true", if the event subscription is a bulk subscription for number of UEs and the event reported is for one of those UEs.
	

	supi
	Supi
	C
	0..1
	This IE shall be present if available.

When present, this IE identifies the SUPI of the UE associated with the report (NOTE).
	

	areaList
	array(AmfEventArea)
	C
	1..N
	This IE shall be present when the AMF event type is "PRESENCE_IN_AOI_REPORT". When present, this IE represents the specified Area(s) of Interest the UE is currently IN / OUT / UNKNOWN.

If the AMF event is subscribed towards a PRA identifier referring to a Set of Core Network predefined Presence Reporting Areas, the AMF shall report both the subscribed PRA Identifier and the additional PRA identifier of the actually individual PRA(s) where the UE is currently IN / OUT, as specified in clause 5.6.11 of 3GPP TS 23.501 [2].

	

	refId
	ReferenceId
	C
	0..1
	This IE shall be present if a Reference Id has previously been associated with the event triggering the report.

When present, this IE shall indicate the Reference Id associated with the event which triggers the report.
	

	gpsi
	Gpsi
	C
	0..1
	This IE shall be present if available.

When present, this IE identifies the GPSI of the UE associated with the report (NOTE).
	

	pei
	Pei
	O
	0..1
	This IE may be included if the event reported is for a particular UE or any UE.  This IE identifies the PEI of the UE associated with the report (NOTE).
	

	location
	UserLocation
	O
	0..1
	Represents the location information of the UE.

This IE shall convey exactly one of the following:
- E-UTRA user location
- NR user location
- Non-3GPP access user location.

If the additionalLocation IE is present, this IE shall contain either an E-UTRA user location or NR user location.

	

	additionalLocation
	UserLocation
	O
	0..1
	This IE shall be present if the "location IE" is present and the AMF reports both a 3GPP user location and a non-3GPP access user location. 

When present, this IE shall convey the non-3GPP access user location. 

	

	timezone
	TimeZone
	O
	0..1
	Describes the time zone of the UE
	

	accessTypeList
	array(AccessType)
	O
	1..N
	Describes the access type(s) of the UE.

When reporting that the UE is reachable for DL traffic, this IE shall indicate the access type(s) through which the UE is reachable.

	

	rmInfoList
	array(RmInfo)
	O
	1..N
	Describes the registration management state of the UE
	

	cmInfoList
	array(CmInfo)
	O
	1..N
	Describes the connection management state of the UE
	

	reachability
	UeReachability
	O
	0..1
	Describes the reachability of the UE
	

	commFailure
	CommunicationFailure
	O
	0..1
	Describes a communication failure for the UE.
	

	numberOfUes
	integer
	O
	0..1
	Represents the number of UEs in the specified area
	

	5gsUserStateList
	array(5GsUserStateInfo)
	O
	1..N
	Represents the 5GS User State of the UE per access type
	

	typeCode
	string
	C
	0..1
	This IE shall be present when the AMF event type is "TYPE_ALLOCATION_CODE_REPORT". When present, this IE represents the Type Allocation code (TAC), to indicate terminal model and vendor information of the UE.
Pattern: '^imeitac-[0-9]{8}$'.
	ENA

	registrationNumber
	integer
	C
	0..1
	This IE shall be present when the AMF event type is "FREQUENT_MOBILITY_REGISTRATION_REPORT". When present, this IE represents the number of the mobility registration procedures during a period identified by the expiry time included in the event subscription request.
	ENA

	ueIdExtList

	array(UEIdExt)
	C
	1..N
	This IE shall be present if multiple SUPIs and / or GPSIs need to be included, the AMF event type is "UES_IN_AREA_REPORT" and the subscribing NF indicated support of the ENA feature.
This attribute provides additional SUPIs and / or GPSIs to the supi attribute or gpsi attribute. The ueIdExt attribute may be present even if both the supi and gpsi attributes are absent.
	ENA

	lossOfConnectReason
	LossOfConnectivityReason
	O
	0..1
	Describes the reason for loss of connectivity.
This IE should be present when the AMF event type is "LOSS_OF_CONNECTIVITY".
	

	maxAvailabilityTime
	DateTime
	O
	0..1
	Indicates the time (in UTC) until which the UE is expected to be reachable.

This IE may be present in REACHABILITY_REPORT event report for "UE Reachable_for DL Traffic".

This information may be used by the SMS Service Center to prioritize the retransmission of pending Mobile Terminated Short Message to UEs using a power saving mechanism (eDRX, PSM etc.).
	

	NOTE:	If the event report corresponds to an event subscription of a single UE, then the same UE identifier (i.e. SUPI and/or GPSI and/or PEI) received during subscription creation shall be included in the report. If the event report corresponds to an event subscription for group of UEs or any UE, then the SUPI and if available the GPSI shall be included in the event report. SUPI, PEI and GPSI shall not be present in report for UES_IN_AREA_REPORT event type.
	




* * * Next Change * * * *

[bookmark: _Toc25156601][bookmark: _Toc34124906][bookmark: _Toc43208041][bookmark: _Toc49857508][bookmark: _Toc56677353][bookmark: _Toc56696601][bookmark: _Toc67683771][bookmark: _Toc56691876][bookmark: _Toc56699140][bookmark: _Toc67681115]6.4.6.2.6	Type: ProvideLocInfo
Table 6.4.6.2.6-1: Definition of type ProvideLocInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	currentLoc
	boolean
	C
	0..1
	This IE shall be present, if the 5GS location information is requested by the NF Service consumer.

When present, this IE shall be set as following:
-	true: the current location of the UE is returned
-	false: the last known location of the UE is returned.

	location
	UserLocation
	O
	0..1
	If present, this IE shall contain the location information of the UE.

This IE shall convey exactly one of the following:
- E-UTRA user location
- NR user location
- Non-3GPP access user location.

If the additionalLocation IE is present, this IE shall contain either an E-UTRA user location or NR user location.


	additionalLocation
	UserLocation
	O
	0..1
	This IE shall be present if the "location IE" is present and the AMF reports both a 3GPP user location and a non-3GPP access user location. 

When present, this IE shall convey the non-3GPP access user location. 


	geoInfo
	GeographicArea
	O
	0..1
	If present, this IE shall contain the geographical information of the UE (see NOTE 1).

	locationAge
	AgeOfLocationEstimate
	O
	0..1
	If present, this IE shall contain the age of the location information (see NOTE 2).

	ratType
	RatType
	O
	0..1
	If present, this IE shall contain the current RAT type of the UE.

	timezone
	TimeZone
	O
	0..1
	If present, this IE shall contain the local time zone of the UE.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.4.8 is supported. 

	NOTE 1:	If geographical information is returned by the AMF, it shall be encoded in the "geoInfo" attribute and the "geographicalInformation" attribute within the "location" attribute shall not be used.
NOTE 2:	If age of location estimate is returned by the AMF, it may be provided either in the "locationAge" attribute or in the "ageOfLocationInformation" attribute within the "location" attribute.





* * * Next Change * * * *
[bookmark: _Toc25156616][bookmark: _Toc34124921][bookmark: _Toc43208057][bookmark: _Toc49857524][bookmark: _Toc56677370][bookmark: _Toc56696618][bookmark: _Toc67683789]A.3	Namf_EventExposure API
openapi: 3.0.0
info:
  version: 1.2.0-alpha.1
  title: Namf_EventExposure
  description: |
    AMF Event Exposure Service
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

[…]

    AmfEventReport:
      type: object
      properties:
        type:
          $ref: '#/components/schemas/AmfEventType'
        state:
          $ref: '#/components/schemas/AmfEventState'
        timeStamp:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        subscriptionId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        anyUe:
          type: boolean
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        areaList:
          type: array
          items:
            $ref: '#/components/schemas/AmfEventArea'
          minItems: 1
        refId:
          $ref: 'TS29503_Nudm_EE.yaml#/components/schemas/ReferenceId'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        location:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        additionalLocation:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        timezone:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TimeZone'
        accessTypeList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/AccessType'
          minItems: 1
        rmInfoList:
          type: array
          items:
            $ref: '#/components/schemas/RmInfo'
          minItems: 1
        cmInfoList:
          type: array
          items:
            $ref: '#/components/schemas/CmInfo'
          minItems: 1
        reachability:
          $ref: '#/components/schemas/UeReachability'
        commFailure:
          $ref: '#/components/schemas/CommunicationFailure'
        lossOfConnectReason:
          $ref: '#/components/schemas/LossOfConnectivityReason'
        numberOfUes:
          type: integer
        5gsUserStateList:
          type: array
          items:
            $ref: '#/components/schemas/5GsUserStateInfo'
          minItems: 1
        typeCode:
          type: string
          pattern: '^imeitac-[0-9]{8}$'
        registrationNumber:
          type: integer
        maxAvailabilityTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        ueIdExt:
          type: array
          items:
            $ref: '#/components/schemas/UEIdExt'
          minItems: 1
      required:
        - type
        - state
        - timeStamp

[…]


* * * Next Change * * * *
[bookmark: _Toc25156618][bookmark: _Toc34124923][bookmark: _Toc43208059][bookmark: _Toc49857526][bookmark: _Toc56677372][bookmark: _Toc56691895][bookmark: _Toc56699159][bookmark: _Toc67681135]A.5	Namf_Location
openapi: 3.0.0
info:
  version: 1.2.0-alpha.1
  title: Namf_Location
  description: |
    AMF Location Service
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

[…]

    ProvideLocInfo:
      type: object
      properties:
        currentLoc:
          type: boolean
        location:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        additionalLocation:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        geoInfo:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
        locationAge:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AgeOfLocationEstimate'
        ratType:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RatType'
        timezone:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TimeZone'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        oldGuami:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'

[…]

* * * End of Changes * * * *
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