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* * * First Change * * * *
[bookmark: _Toc24925802][bookmark: _Toc24925980][bookmark: _Toc24926156][bookmark: _Toc33964009][bookmark: _Toc33980765][bookmark: _Toc36462566][bookmark: _Toc36462762][bookmark: _Toc43026001][bookmark: _Toc49763535][bookmark: _Toc56754231][bookmark: _Toc88742998][bookmark: _Toc101253908][bookmark: _Toc101254347][bookmark: _Toc104112059][bookmark: _Toc104192236][bookmark: _Toc104192800][bookmark: _Toc133336178][bookmark: _Toc136242479][bookmark: _Toc24925911][bookmark: _Toc24926089][bookmark: _Toc24926265][bookmark: _Toc33964125][bookmark: _Toc33980892][bookmark: _Toc36462693][bookmark: _Toc36462889][bookmark: _Toc43026143][bookmark: _Toc49763677][bookmark: _Toc56754373][bookmark: _Toc88743160][bookmark: _Toc101254072][bookmark: _Toc101254511][bookmark: _Toc104112223][bookmark: _Toc104192400][bookmark: _Toc104192964][bookmark: _Toc133336350][bookmark: _Toc136242654][bookmark: _Toc43026163][bookmark: _Toc49763697][bookmark: _Toc56754397][bookmark: _Toc88743184][bookmark: _Toc101254096][bookmark: _Toc101254535][bookmark: _Toc104112247][bookmark: _Toc104192424][bookmark: _Toc104192988][bookmark: _Toc133336374][bookmark: _Toc136242678]5.3.2	Simple Data Types
This clause specifies common simple data types.
Table 5.3.2-1: Simple Data Types
	Type Name
	Type Definition
	Description

	Dnn
	string
	String representing a Data Network as defined in clause 9A of 3GPP TS 23.003 [7]; it shall contain either a DNN Network Identifier, or a full DNN with both the Network Identifier and Operator Identifier, as specified in 3GPP TS 23.003 [7] clause 9.1.1 and 9.1.2. It shall be coded as string in which the labels are separated by dots (e.g. "Label1.Label2.Label3"). See NOTE 2.

	DnnRm
	string
	This data type is defined in the same way as the "Dnn" data type, but with the OpenAPI "nullable: true" property.

	WildcardDnn
	string
	String representing the Wildcard DNN.
It shall contain the string "*".
Pattern: '^[*]$'

	WildcardDnnRm
	string
	This data type is defined in the same way as the "WildcardDnn" data type, but with the OpenAPI "nullable: true" property.

	Gpsi
	string
	String identifying a Gpsi shall contain either an External Id or an MSISDN. It shall be formatted as follows:
-External Identifier: "extid-<extid>, where <extid> shall be formatted according to clause 19.7.2 of 3GPP TS 23.003 [7] that describes an External Identifier.
-MSISDN: "msisdn-<msisdn>, where <msisdn> shall be formatted according to clause 3.3 of 3GPP TS 23.003 [7] that describes an MSISDN.
Pattern: '^(msisdn-[0-9]{5,15}|extid-.+@.+|.+)$'

	GpsiRm
	string
	This data type is defined in the same way as the "Gpsi" data type, but with the OpenAPI "nullable: true" property.

	GroupId
	string
	String identifying a group of devices network internal globally unique ID which identifies a set of IMSIs, as specified in clause 19.9 of 3GPP TS 23.003 [7].

Pattern: '^[A-Fa-f0-9]{8}-[0-9]{3}-[0-9]{2,3}-([A-Fa-f0-9][A-Fa-f0-9]){1,10}$'.

	GroupIdRm
	string
	This data type is defined in the same way as the "GroupId" data type, but with the OpenAPI "nullable: true" property.

	ExternalGroupId
	string
	String identifying External Group Identifier that identifies a group made up of one or more subscriptions associated to a group of IMSIs, as specified in clause 19.7.3 of 3GPP TS 23.003 [7].

Pattern: "^extgroupid-[^@]+@[^@]+$"

	ExternalGroupIdRm
	string
	This data type is defined in the same way as the "ExternalGroupId" data type, but with the OpenAPI "nullable: true" property.

	[bookmark: _PERM_MCCTEMPBM_CRPT84370009___2]Pei
	string
	String representing a Permanent Equipment Identifier that may contain:
-	an IMEI or IMEISV, as specified in clause 6.2 of 3GPP TS 23.003 [7];
[bookmark: _PERM_MCCTEMPBM_CRPT84370008___7]-	a MAC address for a 5G-RG or FN-RG via wireline access, with an indication that this address cannot be trusted for regulatory purpose if this address cannot be used as an Equipment Identifier of the FN-RG, as specified in clause 4.7.7 of 3GPP TS 23.316 [30].
-	an IEEE Extended Unique Identifier (EUI-64), for UEs not supporting any 3GPP access technologies, as defined in IEEE "Guidelines for Use of Extended Unique Identifier (EUI), Organizationally Unique Identifier (OUI), and Company ID (CID)" [38].

Pattern: '^(imei-[0-9]{15}|imeisv-[0-9]{16}|mac((-[0-9a-fA-F]{2}){6})(-untrusted)?|eui((-[0-9a-fA-F]{2}){8})|.+)$'. See NOTE 1.

Examples:
imei-012345678901234
imeisv-0123456789012345
mac-00-00-5E-00-53-00
mac-00-00-5E-00-53-00-untrusted
eui-AC-DE-48-23-45-67-01-9F

	PeiRm
	string
	This data type is defined in the same way as the "Pei" data type, but with the OpenAPI "nullable: true" property.

	Supi
	string
	String identifying a Supi that shall contain either an IMSI, a network specific identifier, a Global Cable Identifier (GCI) or a Global Line Identifier (GLI) as specified in clause 2.2A of 3GPP TS 23.003 [7].
It shall be formatted as follows:
-	for an IMSI "imsi-<imsi>", where <imsi> shall be formatted according to clause 2.2 of 3GPP TS 23.003 [7] that describes an IMSI.
[bookmark: _PERM_MCCTEMPBM_CRPT84370010___7]-	for a network specific identifier "nai-<nai>, where <nai> shall be formatted according to clause 28.7.2 of 3GPP TS 23.003 [7] that describes an NAI.
-	for a GCI: "gci-<gci>", where <gci> shall be formatted according to clause 28.15.2 of 3GPP TS 23.003 [7].
[bookmark: _PERM_MCCTEMPBM_CRPT84370011___7]-	for a GLI: "gli-<gli>", where <gli> shall be formatted according to clause 28.16.2 of 3GPP TS 23.003 [7].
To enable that the value is used as part of an URI, the string shall only contain characters allowed according to the "lower-with-hyphen" naming convention defined in 3GPP TS 29.501 [2].

Pattern: '^(imsi-[0-9]{5,15}|nai-.+| gci-.+|gli-.+|.+)$'
(NOTE 1).

	SupiRm
	string
	This data type is defined in the same way as the "Supi" data type, but with the OpenAPI "nullable: true" property.

	NfInstanceId
	string
	String uniquely identifying a NF instance. The format of the NF Instance ID shall be a Universally Unique Identifier (UUID) version 4, as described in IETF RFC 4122 [15]. The hexadecimal letters should be formatted as lower-case characters by the sender, and they shall be handled as case-insensitive by the receiver.
Example: 
"4ace9d34-2c69-4f99-92d5-a73a3fe8e23b"
(NOTE 3)

	AmfId
	string
	String identifying the AMF ID composed of AMF Region ID (8 bits), AMF Set ID (10 bits) and AMF Pointer (6 bits) as specified in clause 2.10.1 of 3GPP TS 23.003 [7].
It is encoded as a string of 6 hexadecimal characters (i.e., 24 bits).

Pattern: '^[A-Fa-f0-9]{6}$'

	AmfRegionId
	string
	String identifying the AMF Region ID (8 bits), as specified in clause 2.10.1 of 3GPP TS 23.003 [7].
It is encoded as a string of 2 hexadecimal characters (i.e. 8 bits).
Pattern: '^[A-Fa-f0-9]{2}$'

	AmfSetId
	string
	String identifying the AMF Set ID (10 bits) as specified in clause 2.10.1 of 3GPP TS 23.003 [7].
It is encoded as a string of 3 hexadecimal characters where the first character is limited to values 0 to 3 (i.e. 10 bits).
Pattern: '^[0-3][A-Fa-f0-9]{2}$'

	RfspIndex
	integer
	Unsigned integer representing the "Subscriber Profile ID for RAT/Frequency Priority" as specified in 3GPP TS 36.413 [16].
Minimum = 1. Maximum = 256.

	RfspIndexRm
	integer
	This data type is defined in the same way as the "RfspIndex" data type, but with the OpenAPI "nullable: true" property.

	NfGroupId
	string
	Identifier of a group of NFs 

	MtcProviderInformation
	string
	String uniquely identifying MTC provider information.

	CagId
	string
	String containing a Closed Access Group Identifier.
Pattern: "^[A-Fa-f0-9]{8}$" 

	SupiOrSuci
	string
	String identifying a SUPI or a SUCI.
Pattern: "^(imsi-[0-9]{5,15}|nai-.+|gli-.+|gci-.+|suci-(0-[0-9]{3}-[0-9]{2,3}|[1-7]-.+)-[0-9]{1,4}-(0-0-.*|[a-fA-F1-9]-([1-9]|[1-9][0-9]|1[0-9]{2}|2[0-4][0-9]|25[0-5])-[a-fA-F0-9]+)|.+)$"

	Imsi
	string
	String identifyting an IMSI
Pattern: ^[0-9]{5,15}$

	NOTE 1:	The encoding of 3GPP defined identifiers (e.g. IMSI, NAI, IMEI, GCI, GLI) shall be prefixed with its corresponding prefix (e.g. 'imsi-','nai-', 'imei-', 'gci-', 'gli-').
NOTE 2:	Whether the Dnn data type contains just the DNN Network Identifier, or the Network Identifier plus the Operator Identifier, shall be documented in each API where this data type is used.
NOTE 3:	NFs shall be able to receive a NF Instance Id in any UUID format.



* * * Next Change * * * *
5.6.2	Simple Data Types
This clause specifies common simple data types.
Table 5.6.2-1: Simple Data Types
	Type Name
	Type Definition
	Description

	PhysCellId
	integer
	integer value identifying the physical cell identity (PCI), as definition of "PhysCellId" IE in clause 6.3.2 of 3GPP TS 38.331 [42].

Minimum = 0. Maximum = 1007.

	ArfcnValueNR
	integer
	Integer value indicating the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as definition of "ARFCN-ValueNR" IE in clause 6.3.2 of 3GPP TS 38.331 [42].

Minimum = 0. Maximum = 3279165.

	QoeReference
	string
	String containing MCC (3 digits), MNC (2 or 3 digits) and QMC ID (3 octets, encoded as 6 hexadecimal digits). Each value is separated by the "-" character.

See 3GPP TS 28.405 [xx], clause 5.2.

Pattern: '^[0-9]{3}[0-9]{2,3}-[A-Fa-f0-9]{6}$'

	MdtAlignmentInfo
	string
	String containing:
- Trace Reference: MCC (3 digits), MNC (2 or 3 digits), Trace ID (3 octets, encoded as 6 hexadecimal digits)
- Trace Recording Session Reference (2 octets, encoded as 4 hexadecimal digits).
Each value is separated by the "-" character.

See 3GPP TS 28.405 [xx], clause 5.13.

Pattern: '^[0-9]{3}[0-9]{2,3}-[A-Fa-f0-9]{6}-[A-Fa-f0-9]{4}$'



* * * Next Change * * * *
[bookmark: _Toc88743210][bookmark: _Toc101254122][bookmark: _Toc101254561][bookmark: _Toc104112273][bookmark: _Toc104192450][bookmark: _Toc104193014][bookmark: _Toc133336400][bookmark: _Toc136242704]5.6.3.x	Enumeration: QoeServiceType
The enumeration QoeServiceType indicates the kind of service that shall be recorded for QMC. It shall comply with the provisions defined in Table 5.6.3.x-1.
Table 5.6.3.x-1: Enumeration QoeServiceType
	Enumeration value
	Description

	"DASH"
	Dynamic Adaptive Streaming over HTTP

	"MTSI"
	Multimedia Telephony Service for IMS

	"VR"
	Virtual Reality




* * * Next Change * * * *
5.6.3.y	Enumeration: AvailableRanVisibleQoeMetric
The enumeration AvailableRanVisibleQoeMetric indicates different available RAN-visible QoE metrics to the gNB. It shall comply with the provisions defined in Table 5.6.3.y-1.
Table 5.6.3.x-1: Enumeration AvailableRanVisibleQoeMetric
	Enumeration value
	Description

	"APPLICATION_LAYER_BUFFER_LEVEL_LIST"
	See 3GPP TS 28.405 [xx], clause 5.12. 

	"PLAYOUT_DELAY_FOR_MEDIA_STARTUP"
	See 3GPP TS 28.405 [xx], clause 5.12.




* * * Next Change * * * *
5.6.4.x	Type: QmcConfigInfo
Table 5.6.4.x-1: Definition of type QmcConfigInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	qoeReference
	QoeReference
	M
	1
	This IE contains the Quality of Experience (QoE) Reference. See 3GPP TS 28.405 [xx], clause 5.2.

	serviceType
	QoeServiceType
	O
	0..1
	This IE contains the Service Type of QoE measurements. See 3GPP TS 28.405 [xx], clause 5.8.

	sliceScope
	array(Snssai)
	O
	1..N
	This IE contains a list of S-NSSAIs. See 3GPP TS 28.405 [xx], clause 5.9.

	areaScope
	QmcAreaScope
	O
	0..1
	This IE contains the area in Cells or Tracking Areas where the QMC data collection shall take place. See 3GPP TS 28.405 [xx], clause 5.4.

	qoeCollectionEntityAddress
	IpAddr
	O
	0..1
	This IE contains the IP address (IPv4 or IPv6) of the entity to which the QMC records shall be transferred. See 3GPP TS 28.405 [xx], clause 5.1.

	qoeTarget
	QoeTarget
	O
	0..1
	[bookmark: _Hlk139647099]This parameter specifies the target object (individual UE) for the QMC in case of signalling based QMC. The qoeTarget parameter shall be able to carry an IMSI or a SUPI.
See 3GPP TS 28.405 [xx], clause 5.10.

	mdtAlignmentInfo
	MdtAlignmentInfo
	O
	0..1
	This parameter indicates the MDT measurements with which alignment of QoE measurement is required. It contains the Trace Reference and Trace Recording Session Reference.
See 3GPP TS 28.405 [xx], clause 5.13.

	availableRanVisibleQoeMetrics
	array(AvailableRanVisibleQoeMetric)
	O
	0..1
	A list of RAN-visible QoE metrics configured by  gNB to collect all or some of the available RAN visible QoE metrics, where the indication of metric availability is indicated by UDM.

	containerForAppLayerMeasConfig
	Bytes
	O
	0..1
	This parameter contains application layer measurement configuration.
See 3GPP TS 28.405 [xx], clause 5.5.




* * * Next Change * * * *
[bookmark: _Toc43026164][bookmark: _Toc49763698][bookmark: _Toc56754398][bookmark: _Toc88743185][bookmark: _Toc101254097][bookmark: _Toc101254536][bookmark: _Toc104112248][bookmark: _Toc104192425][bookmark: _Toc104192989][bookmark: _Toc133336375][bookmark: _Toc136242679]5.6.4.y	Type: QmcAreaScope
Table 5.6.4.y-1: Definition of type QmcAreaScope
	Attribute name
	Data type
	P
	Cardinality
	Description

	nrCellIdList
	array(NrCellId)
	O
	1..N
	When present, this IE shall contain a list of the NR Cell Identities where the QMC shall take place.

	tacList
	array(Tac)
	O
	1..N
	When present, this IE shall contain a list of the tracking area codes where the QMC shall take place.

	taiList
	array(Tai)
	O
	1..N
	When present, this IE shall contain a list of the TAIs where the QMC shall take place.

	plmnList
	array(Plmn)
	O
	1..N
	When present, this IE shall contain a list of the PLMNs where the QMC shall take place.




* * * Next Change * * * *
5.6.4.z	Type: QoeTarget
Table 5.6.4.z-1: Definition of type QoeTarget
	Attribute name
	Data type
	P
	Cardinality
	Description

	supi
	Supi
	O
	0..1
	When present, this IE shall contain the SUPI of the target object (individual UE) for the QMC in case of signalling based QMC.

	imsi
	Imsi
	O
	0..1
	When present, this IE shall contain the IMSI of the target object (individual UE) for the QMC in case of signalling based QMC.




[bookmark: _Toc24925935][bookmark: _Toc24926113][bookmark: _Toc24926289][bookmark: _Toc33964149][bookmark: _Toc33980916][bookmark: _Toc36462718][bookmark: _Toc36462914][bookmark: _Toc43026185][bookmark: _Toc49763719][bookmark: _Toc56754420][bookmark: _Toc88743220][bookmark: _Toc101254144][bookmark: _Toc101254585][bookmark: _Toc104112297][bookmark: _Toc104192471][bookmark: _Toc104193035][bookmark: _Toc133336429][bookmark: _Toc136242733]* * * Next Change * * * *
A.2	Data related to Common Data Types
(... text not shown for clarity ...)

#
# Data Types related to Subscription, Identification and Numbering as defined in clause 5.3
#

#
# SIMPLE DATA TYPES
#
    Dnn:
      type: string
      description: >
            String representing a Data Network as defined in clause 9A of 3GPP TS 23.003; 
            it shall contain either a DNN Network Identifier, or a full DNN with both the Network 
            Identifier and Operator Identifier, as specified in 3GPP TS 23.003 clause 9.1.1 and 9.1.2.
            It shall be coded as string in which the labels are separated by dots 
            (e.g. "Label1.Label2.Label3").

    DnnRm:
      type: string
      nullable: true
      description: >
        String representing a Data Network as defined in clause 9A of 3GPP TS 23.003; 
        it shall contain either a DNN Network Identifier, or a full DNN with both the 
        Network Identifier and Operator Identifier, as specified in 3GPP TS 23.003 clause 9.1.1 
        and 9.1.2. It shall be coded as string in which the labels are separated by dots 
        (e.g. 'Label1.Label2.Label3') with the OpenAPI 'nullable: true' property.

    WildcardDnn:
      type: string
      pattern: '^[*]$'
      description: String representing the Wildcard DNN. It shall contain the string "*".

    WildcardDnnRm:
      type: string
      pattern: '^[*]$'
      nullable: true
      description: >
        String representing the Wildcard DNN. It shall contain the string '*' but with the 
        OpenAPI 'nullable: true' property.

    Gpsi:
      type: string
      pattern: '^(msisdn-[0-9]{5,15}|extid-[^@]+@[^@]+|.+)$'
      description: >
        String identifying a Gpsi shall contain either an External Id or an MSISDN. 
        It shall be formatted as follows -External Identifier= "extid-'extid', where 'extid' 
        shall be formatted according to clause 19.7.2 of 3GPP TS 23.003 that describes an 
        External Identifier. 

    GpsiRm:
      type: string
      pattern: '^(msisdn-[0-9]{5,15}|extid-[^@]+@[^@]+|.+)$'
      nullable: true
      description: >
        String identifying a Gpsi shall contain either an External Id or an MSISDN. It shall be 
        formatted as follows -External Identifier= 'extid-'extid', where 'extid' shall be formatted 
        according to clause 19.7.2 of 3GPP TS 23.003 that describes an External Identifier with the 
        OpenAPI 'nullable: true' property. 

    GroupId:
      type: string
      pattern: '^[A-Fa-f0-9]{8}-[0-9]{3}-[0-9]{2,3}-([A-Fa-f0-9][A-Fa-f0-9]){1,10}$'
      description: >
        String identifying a group of devices network internal globally unique ID which identifies
        a set of IMSIs, as specified in clause 19.9 of 3GPP TS 23.003. 

    GroupIdRm:
      type: string
      pattern: '^[A-Fa-f0-9]{8}-[0-9]{3}-[0-9]{2,3}-([A-Fa-f0-9][A-Fa-f0-9]){1,10}$'
      nullable: true
      description: >
        String identifying a group of devices network internal globally unique ID which
        identifies a set of IMSIs, as specified in clause 19.9 of 3GPP TS 23.003 with the
        OpenAPI 'nullable: true' property.

    ExternalGroupId:
      type: string
      pattern: '^extgroupid-[^@]+@[^@]+$'
      description: >
        String identifying External Group Identifier that identifies a group made up of one or
        more  subscriptions associated to a group of IMSIs, as specified in clause 19.7.3 of 3GPP
        TS 23.003. 

    ExternalGroupIdRm:
      type: string
      pattern: '^extgroupid-[^@]+@[^@]+$'
      nullable: true
      description: >
        String identifying External Group Identifier that identifies a group made up of one or
        more  subscriptions associated to a group of IMSIs, as specified in clause 19.7.3 of 
        3GPP TS 23.003  with the OpenAPI 'nullable: true' property. 

    Pei:
      type: string
      pattern: '^(imei-[0-9]{15}|imeisv-[0-9]{16}|mac((-[0-9a-fA-F]{2}){6})(-untrusted)?|eui((-[0-9a-fA-F]{2}){8})|.+)$'
      description: >
        String representing a Permanent Equipment Identifier that may contain - an IMEI or IMEISV,
        as  specified in clause 6.2 of 3GPP TS 23.003; a MAC address for a 5G-RG or FN-RG via 
        wireline  access, with an indication that this address cannot be trusted for regulatory
        purpose if this  address cannot be used as an Equipment Identifier of the FN-RG, as
        specified in clause 4.7.7  of 3GPP TS23.316. Examples are imei-012345678901234 or
        imeisv-0123456789012345. 

    PeiRm:
      type: string
      pattern: '^(imei-[0-9]{15}|imeisv-[0-9]{16}|mac((-[0-9a-fA-F]{2}){6})(-untrusted)?|eui((-[0-9a-fA-F]{2}){8})|.+)$'
      nullable: true
      description: >
        This data type is defined in the same way as the 'Pei' data type but with the
        OpenAPI 'nullable: true' property.

    Supi:
      type: string
      pattern: '^(imsi-[0-9]{5,15}|nai-.+|gci-.+|gli-.+|.+)$'
      description: |
        String identifying a Supi that shall contain either an IMSI, a network specific identifier,
        a Global Cable Identifier (GCI) or a Global Line Identifier (GLI) as specified in clause 
        2.2A of 3GPP TS 23.003. It shall be formatted as follows
         - for an IMSI "imsi-<imsi>", where <imsi> shall be formatted according to clause 2.2
           of 3GPP TS 23.003 that describes an IMSI.
         - for a network specific identifier "nai-<nai>, where <nai> shall be formatted
           according to clause 28.7.2 of 3GPP TS 23.003 that describes an NAI.
         - for a GCI "gci-<gci>", where <gci> shall be formatted according to clause 28.15.2
           of 3GPP TS 23.003.
         - for a GLI "gli-<gli>", where <gli> shall be formatted according to clause 28.16.2 of
           3GPP TS 23.003.To enable that the value is used as part of an URI, the string shall
           only contain characters allowed according to the "lower-with-hyphen" naming convention
           defined in 3GPP TS 29.501.

    SupiRm:
      type: string
      pattern: '^(imsi-[0-9]{5,15}|nai-.+|gci-.+|gli-.+|.+)$'
      nullable: true
      description: >
        This data type is defined in the same way as the 'Supi' data type, but with the 
        OpenAPI 'nullable: true' property. 

    NfInstanceId:
      type: string
      format: uuid
      description: >
        String uniquely identifying a NF instance. The format of the NF Instance ID shall be a 
        Universally Unique Identifier (UUID) version 4, as described in IETF RFC 4122. 

    AmfId:
      type: string
      pattern: '^[A-Fa-f0-9]{6}$'
      description: >
        String identifying the AMF ID composed of AMF Region ID (8 bits), AMF Set ID (10 bits)
        and AMF  Pointer (6 bits) as specified in clause 2.10.1 of 3GPP TS 23.003. It is encoded
        as a string of  6 hexadecimal characters (i.e., 24 bits). 

    AmfRegionId:
      type: string
      pattern: '^[A-Fa-f0-9]{2}$'
      description: >
        String identifying the AMF Set ID (10 bits) as specified in clause 2.10.1 of 3GPP TS 23.003. 
        It is encoded as a string of 3 hexadecimal characters where the first character is limited
        to  values 0 to 3 (i.e. 10 bits)

    AmfSetId:
      type: string
      pattern: '^[0-3][A-Fa-f0-9]{2}$'
      description: >
        String identifying the AMF Set ID (10 bits) as specified in clause 2.10.1 of 3GPP TS 23.003. 
        It is encoded as a string of 3 hexadecimal characters where the first character is limited
        to  values 0 to 3 (i.e. 10 bits).

    RfspIndex:
      type: integer
      minimum: 1
      maximum: 256
      description: >
        Unsigned integer representing the "Subscriber Profile ID for RAT/Frequency Priority" 
        as specified in 3GPP TS 36.413.

    RfspIndexRm:
      type: integer
      minimum: 1
      maximum: 256
      nullable: true
      description: >
        Unsigned integer representing the 'Subscriber Profile ID for RAT/Frequency Priority' 
        as specified in 3GPP TS 36.413 with the OpenAPI 'nullable: true' property. 

    NfGroupId:
      type: string
      description: Identifier of a group of NFs.

    MtcProviderInformation:
      type: string
      description: String uniquely identifying MTC provider information.

    CagId:
      type: string
      pattern: '^[A-Fa-f0-9]{8}$'
      description: String containing a Closed Access Group Identifier.

    SupiOrSuci:
      type: string
      pattern: '^(imsi-[0-9]{5,15}|nai-.+|gli-.+|gci-.+|suci-(0-[0-9]{3}-[0-9]{2,3}|[1-7]-.+)-[0-9]{1,4}-(0-0-.*|[a-fA-F1-9]-([1-9]|[1-9][0-9]|1[0-9]{2}|2[0-4][0-9]|25[0-5])-[a-fA-F0-9]+)|.+)$'
      description: String identifying a SUPI or a SUCI.

    Imsi:
      description: String identifying an IMSI
      type: string
      pattern: '^[0-9]{5,15}$'


(... text not shown for clarity ...)

#
# Data Types related to 5G Trace as defined in clause 5.6
#

#
# SIMPLE DATA TYPES
#

    PhysCellId:
      type: integer
      minimum: 0
      maximum: 1007
      description: >
        Integer value identifying the physical cell identity (PCI), as definition of "PhysCellId" IE 
        in clause 6.3.2 of 3GPP TS 38.331.

    ArfcnValueNR:
      type: integer
      minimum: 0
      maximum: 3279165
      description: >
        Integer value indicating the ARFCN applicable for a downlink, uplink or bi-directional (TDD)
        NR global frequency raster,
        as definition of "ARFCN-ValueNR" IE in clause 6.3.2 of 3GPP TS 38.331.

    QoeReference:
      description: >
        String containing MCC (3 digits), MNC (2 or 3 digits) 
        and QMC ID (3 octets, encoded as 6 hexadecimal digits).
      type: string
      pattern: '^[0-9]{3}[0-9]{2,3}-[A-Fa-f0-9]{6}$'

    MdtAlignmentInfo:
      description: |
        String containing:
        - Trace Reference: MCC (3 digits), MNC (2 or 3 digits), 
          Trace ID (3 octets, encoded as 6 hexadecimal digits)
        - Trace Recording Session Reference (2 octets, encoded as 4 hexadecimal digits)
      format: string
      pattern: '^[0-9]{3}[0-9]{2,3}-[A-Fa-f0-9]{6}-[A-Fa-f0-9]{4}$'

#
#
# Enumerations
#

    TraceDepth:
      anyOf:
        - type: string
          enum:
            - MINIMUM
            - MEDIUM
            - MAXIMUM
            - MINIMUM_WO_VENDOR_EXTENSION
            - MEDIUM_WO_VENDOR_EXTENSION
            - MAXIMUM_WO_VENDOR_EXTENSION
        - type: string
      description: >
        The enumeration TraceDepth defines how detailed information should be recorded
        in the trace. 
        See 3GPP TS 32.422 for further description of the values. 
        It shall comply with the 
        provisions defined in table 5.6.3.1-1

    TraceDepthRm:
      anyOf:
        - $ref: '#/components/schemas/TraceDepth'
        - $ref: '#/components/schemas/NullValue'
      description: >
        This enumeration is defined in the same way as the 'TraceDepth' enumeration, but with
        the OpenAPI 'nullable: true' property.

    JobType:
      anyOf:
        - type: string
          enum:
            - IMMEDIATE_MDT_ONLY
            - LOGGED_MDT_ONLY
            - TRACE_ONLY
            - IMMEDIATE_MDT_AND_TRACE
            - RLF_REPORTS_ONLY
            - RCEF_REPORTS_ONLY
            - LOGGED_MBSFN_MDT
        - type: string
      description: >
        The enumeration JobType defines Job Type in the trace. See 3GPP TS 32.422 for further 
        description of the values. It shall comply with the provisions defined in table 5.6.3.3-1.

    ReportTypeMdt:
      anyOf:
        - type: string
          enum:
            - PERIODICAL
            - EVENT_TRIGGED
        - type: string
      description: >
        The enumeration ReportTypeMdt defines Report Type for logged MDT in the trace. See 3GPP TS
        32.422 for further description of the values. It shall comply with the provisions defined
        in table 5.6.3.4-1.

    MeasurementLteForMdt:
      anyOf:
        - type: string
          enum:
            - M1
            - M2
            - M3
            - M4_DL
            - M4_UL
            - M5_DL
            - M5_UL
            - M6_DL
            - M6_UL
            - M7_DL
            - M7_UL
            - M8
            - M9
        - type: string
      description: >
        The enumeration MeasurementLteForMdt defines Measurements used for MDT in LTE in the trace.
        See 3GPP TS 32.422 for further description of the values. It shall comply with the
        provisions defined in table 5.6.3.5-1.

    MeasurementNrForMdt:
      anyOf:
        - type: string
          enum:
            - M1
            - M2
            - M3
            - M4_DL
            - M4_UL
            - M5_DL
            - M5_UL
            - M6_DL
            - M6_UL
            - M7_DL
            - M7_UL
            - M8
            - M9
        - type: string
      description: >
        The enumeration MeasurementNrForMdt defines Measurements used for MDT in NR in the trace.
        See 3GPP TS 32.422 for further description of the values. It shall comply with the
        provisions 
        defined in table 5.6.3.6-1.

    SensorMeasurement:
      anyOf:
        - type: string
          enum:
            - BAROMETRIC_PRESSURE
            - UE_SPEED
            - UE_ORIENTATION
        - type: string
      description: >
        The enumeration SensorMeasurement defines sensor measurement type for MDT in the trace.
        See 3GPP 
        TS 32.422 for further description of the values. It shall comply with the 
        provisions defined
         in table 5.6.3.7-1.

    ReportingTrigger:
      anyOf:
        - type: string
          enum:
            - PERIODICAL
            - EVENT_A2
            - EVENT_A2_PERIODIC
            - ALL_RRM_EVENT_TRIGGERS
        - type: string
      description: >
        The enumeration ReportingTrigger defines Reporting Triggers for MDT in the trace. See 3GPP
        TS 32.42] for further  description of the values. It shall comply with the provisions
        defined in table 5.6.3.8-1.

    ReportIntervalMdt:
      anyOf:
        - type: string
          enum:
            - 120
            - 240
            - 480
            - 640
            - 1024
            - 2048
            - 5120
            - 10240
            - 60000
            - 360000
            - 720000
            - 1800000
            - 3600000
        - type: string
      description: >
        The enumeration ReportIntervalMdt defines Report Interval for MDT in the trace. See 3GPP
        TS 32.422 for further description of the values. It shall comply with
        the provisions defined in table 5.6.3.9-1.

    ReportAmountMdt:
      anyOf:
        - type: string
          enum:
            - 1
            - 2
            - 4
            - 8
            - 16
            - 32
            - 64
            - infinity
        - type: string
      description: >
        The enumeration ReportAmountMdt defines Report Amount for MDT in the trace. See 3GPP
        TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.10-1.

    EventForMdt:
      anyOf:
        - type: string
          enum:
            - OUT_OF_COVERAG
            - A2_EVENT
        - type: string
      description: >
        The enumeration EventForMdt defines events triggered measurement for logged MDT in the
        trace. See 3GPP TS 32.422 for further description of the values. It shall comply with
        the provisions defined in table 5.6.3.11-1

    LoggingIntervalMdt:
      anyOf:
        - type: string
          enum:
            - 128
            - 256
            - 512
            - 1024
            - 2048
            - 3072
            - 4096
            - 6144
        - type: string
      description: >
        The enumeration LoggingIntervalMdt defines Logging Interval for MDT in the trace. See 3GPP
        TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.12-1.

    LoggingDurationMdt:
      anyOf:
        - type: string
          enum:
            - 600
            - 1200
            - 2400
            - 3600
            - 5400
            - 7200
        - type: string
      description: >
        The enumeration LoggingIntervalMdt defines Logging Interval for MDT in the trace. See 3GPP
        TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.12-1.

    PositioningMethodMdt:
      anyOf:
        - type: string
          enum:
            - GNSS
            - E_CELL_ID
        - type: string
      description: >
        The enumeration LoggingDurationMdt defines Logging Duration for MDT in the trace. See 3GPP
        TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.13-1.

    CollectionPeriodRmmLteMdt:
      anyOf:
        - type: string
          enum:
            - 1024
            - 1280
            - 2048
            - 2560
            - 5120
            - 10240
            - 60000
        - type: string
      description: >
        The enumeration CollectionPeriodRmmLteMdt defines Collection period for RRM measurements
        LTE for MDT in the trace. See 3GPP TS 32.422 for further description of the values. 
        It shall
         comply with the provisions defined in table 5.6.3.15-1.

    MeasurementPeriodLteMdt:
      anyOf:
        - type: string
          enum:
            - 1024
            - 1280
            - 2048
            - 2560
            - 5120
            - 10240
            - 60000
        - type: string
      description: >
        The enumeration MeasurementPeriodLteMdt defines Measurement period LTE for MDT in the 
        trace. 
        See 3GPP TS 32.422 for further description of the values. It shall comply with the
        provisions defined in table 5.6.3.16-1.

    ReportIntervalNrMdt:
      anyOf:
        - type: string
          enum:
            - 120
            - 240
            - 480
            - 640
            - 1024
            - 2048
            - 5120
            - 10240
            - 20480
            - 40960
            - 60000
            - 360000
            - 720000
            - 1800000
            - 3600000
        - type: string
      description: >
        The enumeration ReportIntervalNrMdt defines Report Interval in NR for MDT in the trace. See
        3GPP TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.17-1.

    LoggingIntervalNrMdt:
      anyOf:
        - type: string
          enum:
            - 128
            - 256
            - 512
            - 1024
            - 2048
            - 3072
            - 4096
            - 6144
            - 320
            - 640
            - infinity
        - type: string
      description: >
        The enumeration LoggingIntervalNrMdt defines Logging Interval in NR for MDT in the trace.
        See 3GPP TS 32.422 for further description of the values. It shall comply with the
        provisions defined in table 5.6.3.18-1.

    CollectionPeriodRmmNrMdt:
      anyOf:
        - type: string
          enum:
            - 1024
            - 2048
            - 5120
            - 10240
            - 60000
        - type: string
      description: >
        The enumeration CollectionPeriodRmmNrMdt defines Collection period for RRM measurements NR
        for MDT in the trace.
         See 3GPP TS 32.422 for further description of the values. It shall 
        comply with the provisions defined in table 5.6.3.19-1.

    LoggingDurationNrMdt:
      anyOf:
        - type: string
          enum:
            - 600
            - 1200
            - 2400
            - 3600
            - 5400
            - 7200
        - type: string
      description: >
        The enumeration LoggingDurationMdt defines Logging Duration in NR for MDT in the trace. See
        3GPP TS 32.422 for further description of the values. It shall comply with the provisions
        defined in table 5.6.3.20-1.

    QoeServiceType:
      description: >
        The enumeration QoeServiceType indicates the kind of service that shall be recorded for
        QMC. It shall comply with the provisions defined in TS 29.571, table 5.6.3.x-1.
      anyOf:
        - type: string
          enum:
            - DASH
            - MTSI
            - VR
        - type: string
          description: >
            This string provides forward-compatibility with future extensions to the enumeration
            but is not used to encode content defined in the present version of this API. 

    AvailableRanVisibleQoeMetric:
      description: >
        The enumeration AvailableRanVisibleQoeMetric indicates different available
        RAN-visible QoE metrics to the gNB. It shall comply with the provisions defined
        in TS 29.571, table 5.6.3.y-1.
      anyOf:
        - type: string
          enum:
            - APPLICATION_LAYER_BUFFER_LEVEL_LIST
            - PLAYOUT_DELAY_FOR_MEDIA_STARTUP
        - type: string
          description: >
            This string provides forward-compatibility with future extensions to the enumeration
            but is not used to encode content defined in the present version of this API. 

#
# STRUCTURED DATA TYPES
#

    TraceData:
      description: contains Trace control and configuration parameters.
      type: object
      nullable: true
      properties:
        traceRef:
          type: string
          pattern: '^[0-9]{3}[0-9]{2,3}-[A-Fa-f0-9]{6}$'
          description: >
            Trace Reference (see 3GPP TS 32.422).It shall be encoded as the concatenation of MCC,
            MNC and Trace ID as follows: 'MCC'<MNC'-'Trace ID'The Trace ID shall be encoded as a 3
            octet string in hexadecimal 
            representation. Each character in the Trace ID string shall 
            take a value of "0" to "9", 
            "a" to "f" or "A" to "F" and shall represent 4 bits.
            The most significant character representing the 4 most significant bits of the Trace ID
            shall appear first  in the string, and the character representing the 4 least
            significant
            bit of the Trace ID shall appear last in the string.

        traceDepth:
          $ref: '#/components/schemas/TraceDepth'
        neTypeList:
          type: string
          pattern: '^[A-Fa-f0-9]+$'
          description: >
            List of NE Types (see 3GPP TS 32.422).It shall be encoded as an octet string in
            hexadecimal representation.
            Each character in the string shall take a value of "0" to "9", "a" to "f" or "A" to "F"
            and shall represent 4 bits.
            The most significant character representing the 4 most significant bits shall appear
            first in the string, and the character representing the
            4 least significant bit shall appear last in the string.Octets shall be coded
            according to 3GPP TS 32.422.
        eventList:
          type: string
          pattern: '^[A-Fa-f0-9]+$'
          description: >
            Triggering events (see 3GPP TS 32.422).It shall be encoded as an octet string in
            hexadecimal representation. Each character in the string shall take a value of "0"
            to "9", "a" to "f" or "A" to "F" and shall represent 4 bits.
            The most significant character representing the 4 most significant bits shall appear
            first in the string, and the character representing the 4 least significant bit shall
            appear last in the string. Octets shall be coded according to 3GPP TS 32.422.
        collectionEntityIpv4Addr:
          $ref: '#/components/schemas/Ipv4Addr'
        collectionEntityIpv6Addr:
          $ref: '#/components/schemas/Ipv6Addr'
        interfaceList:
          type: string
          pattern: '^[A-Fa-f0-9]+$'
          description: >
            List of Interfaces (see 3GPP TS 32.422).It shall be encoded as an octet string in
            hexadecimal representation.
            Each character in the string shall take a value of "0" to "9", "a" to "f" or "A" to "F"
            and shall represent 4 bits. The most significant character representing the 4 most
            significant bits shall appear first in the string, and the character representing the 
            4 least significant bit shall appear last in the string. Octets shall be coded
            according to 3GPP TS 32.422. If this attribute is not present, all the interfaces
            applicable to the list of NE types indicated in the neTypeList attribute should
            be traced.
      required:
        - traceRef
        - traceDepth
        - neTypeList
        - eventList

    MdtConfiguration:
      description: contains contain MDT configuration data.
      type: object
      required:
        - jobType
      properties:
        jobType:
          $ref: '#/components/schemas/JobType'
        reportType:
          $ref: '#/components/schemas/ReportTypeMdt'
        areaScope:
          $ref: '#/components/schemas/AreaScope'
        measurementLteList:
          type: array
          items:
            $ref: '#/components/schemas/MeasurementLteForMdt'
        measurementNrList:
          type: array
          items:
            $ref: '#/components/schemas/MeasurementNrForMdt'
          minItems: 1
        sensorMeasurementList:
          type: array
          items:
            $ref: '#/components/schemas/SensorMeasurement'
          minItems: 1
        reportingTriggerList:
          type: array
          items:
            $ref: '#/components/schemas/ReportingTrigger'
          minItems: 1
        reportInterval:
          $ref: '#/components/schemas/ReportIntervalMdt'
        reportIntervalNr:
          $ref: '#/components/schemas/ReportIntervalNrMdt'
        reportAmount:
          $ref: '#/components/schemas/ReportAmountMdt'
        eventThresholdRsrp:
          type: integer
          minimum: 0
          maximum: 97
          description: >
            This IE shall be present if the report trigger parameter is configured for A2 event
            reporting or A2 event triggered periodic reporting and the job type parameter is
            configured for Immediate MDT or combined Immediate MDT and Trace in LTE.
            When present, this IE shall indicate the Event Threshold for RSRP, and the value shall
            be between 0-97.

        eventThresholdRsrpNr:
          type: integer
          minimum: 0
          maximum: 127
          description: >
            This IE shall be present if the report trigger parameter is configured for A2 event
            reporting or A2 event triggered periodic reporting and the job type parameter is
            configured for Immediate MDT or combined Immediate MDT
            and Trace in NR. When present,
            this IE shall indicate the Event Threshold for RSRP, and the value shall be
            between 0-127.
        eventThresholdRsrq:
          type: integer
          minimum: 0
          maximum: 34
          description: >
            This IE shall be present if the report trigger parameter is configured for A2 event
            reporting or A2 event triggered periodic reporting and the job type parameter is
            configured for Immediate MDT or combined Immediate MDT and Trace in LTE.When present,
            this IE shall indicate the Event Threshold for RSRQ, and the value shall be
            between 0-34.
        eventThresholdRsrqNr:
          type: integer
          minimum: 0
          maximum: 127
          description: >
            This IE shall be present if the report trigger parameter is configured for A2 event
            reporting or A2 event triggered periodic reporting and the job type parameter is
            configured for Immediate MDT or combined Immediate MDT and Trace in NR.When present,
            this IE shall indicate the Event Threshold for RSRQ, and the value shall be
            between 0-127.
        eventList:
          type: array
          items:
            $ref: '#/components/schemas/EventForMdt'
          minItems: 1
        loggingInterval:
          $ref: '#/components/schemas/LoggingIntervalMdt'
        loggingIntervalNr:
          $ref: '#/components/schemas/LoggingIntervalNrMdt'
        loggingDuration:
          $ref: '#/components/schemas/LoggingDurationMdt'
        loggingDurationNr:
          $ref: '#/components/schemas/LoggingDurationNrMdt'
        positioningMethod:
          $ref: '#/components/schemas/PositioningMethodMdt'
        addPositioningMethodList:
          type: array
          items:
            $ref: '#/components/schemas/PositioningMethodMdt'
          minItems: 1
        collectionPeriodRmmLte:
          $ref: '#/components/schemas/CollectionPeriodRmmLteMdt'
        collectionPeriodRmmNr:
          $ref: '#/components/schemas/CollectionPeriodRmmNrMdt'
        measurementPeriodLte:
          $ref: '#/components/schemas/MeasurementPeriodLteMdt'
        mdtAllowedPlmnIdList:
          type: array
          items:
            $ref: '#/components/schemas/PlmnId'
          minItems: 1
          maxItems: 16
        mbsfnAreaList:
          type: array
          items:
            $ref: '#/components/schemas/MbsfnArea'
          minItems: 1
          maxItems: 8
        interFreqTargetList:
          type: array
          items:
            $ref: '#/components/schemas/InterFreqTargetInfo'
          minItems: 1
          maxItems: 8

    AreaScope:
      description: Contain the area based on Cells or Tracking Areas.
      type: object
      properties:
        eutraCellIdList:
          type: array
          items:
            $ref: '#/components/schemas/EutraCellId'
          minItems: 1
        nrCellIdList:
          type: array
          items:
            $ref: '#/components/schemas/NrCellId'
          minItems: 1
        tacList:
          type: array
          items:
            $ref: '#/components/schemas/Tac'
          minItems: 1
        tacInfoPerPlmn:
          type: object
          additionalProperties:
            $ref: '#/components/schemas/TacInfo'
          minProperties: 1
          description: >
            A map (list of key-value pairs) where PlmnId converted to a string serves as key

    TacInfo:
      description: contains tracking area information (tracking area codes).
      type: object
      required:
        - tacList
      properties:
        tacList:
          type: array
          items:
            $ref: '#/components/schemas/Tac'
          minItems: 1

    MbsfnArea:
      description: Contains an MBSFN area information.
      type: object
      properties:
        mbsfnAreaId:
          type: integer
          minimum: 0
          maximum: 255
          description: This IE shall contain the MBSFN Area ID.
        carrierFrequency:
          type: integer
          minimum: 0
          maximum: 262143
          description: When present, this IE shall contain the Carrier Frequency (EARFCN).

    InterFreqTargetInfo:
      description: Indicates the Inter Frequency Target information.
      required:
        - dlCarrierFreq
      type: object
      properties:
        dlCarrierFreq:
          $ref: '#/components/schemas/ArfcnValueNR'
        cellIdList:
          type: array
          items:
            $ref: '#/components/schemas/PhysCellId'
          minItems: 1
          maxItems: 32
          description: >
            When present, this IE shall contain a list of the physical cell identities where the
            UE is requested to perform measurement logging for the indicated frequency.

    QmcConfigInfo:
      description: >
        It contains the configuration information for signaling-based activation of the 
        Quality of Experience (QoE) Measurements Collection (QMC) functionality. 
      type: object
      properties:
        qoeReference:
          $ref: '#/components/schemas/QoeReference'
        serviceType:
          $ref: '#/components/schemas/QoeServiceType'
        sliceScope:
          type: array
          items:
            $ref: '#/components/schemas/Snssai'
          minItems: 1
        areaScope:
          $ref: '#/components/schemas/QmcAreaScope'
        qoeCollectionEntityAddress:
          $ref: '#/components/schemas/IpAddr'
        qoeTarget:
          $ref: '#/components/schemas/QoeTarget'
        mdtAlignmentInfo:
          $ref: '#/components/schemas/MdtAlignmentInfo'
        availableRanVisibleQoeMetrics:
          type: array
          items:
            $ref: '#/components/schemas/AvailableRanVisibleQoeMetric'
          minItems: 1
        containerForAppLayerMeasConfig:
          $ref: '#/components/schemas/Bytes'

    QmcAreaScope:
      description: >
        This IE contains the area in Cells or Tracking Areas where the QMC data collection
        shall take place.
      type: object
      properties:
        nrCellIdList:
          type: array
          items:
            $ref: '#/components/schemas/NrCellId'
          minItems: 1
        tacList:
          type: array
          items:
            $ref: '#/components/schemas/Tac'
          minItems: 1
        taiList:
          type: array
          items:
            $ref: '#/components/schemas/Tai'
          minItems: 1
        plmnList:
          type: array
          items:
            $ref: '#/components/schemas/PlmnId'
          minItems: 1

    QoeTarget:
      description: >
        This parameter specifies the target object (individual UE) for the QMC in case of
        signalling based QMC. It shall be able to carry an IMSI or a SUPI.
      type: object
      properties:
        supi:
          $ref: '#/components/schemas/Supi'
        imsi:
          $ref: '#/components/schemas/Imsi'



(... text not shown for clarity ...)

* * * End of Changes * * * *


