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3a	Common data type definitions
3a.1	Introduction
This clause contains common data type definitions. Common data types are those data types that are actually used or likely to be used by more than one NRM. NRMs shall re-use the definitions provided in this clause (instead of redefining them).
3a.1	General data types
3a.1.1	Simple data types
Table 3a.1.1-1: Data types imported
	Data type
	Reference
	Description

	DateTime
	3GPP TS 32.156 [10], clause 5.4.3.1
	Date and time (check if definition is compliant to RFC3339)

	Real
	3GPP TS 32.156 [10], clause 5.4.3.1
	Real number

	String
	3GPP TS 32.156 [10], clause 5.4.3.1
	String

	Integer
	3GPP TS 32.156 [10], clause 5.4.3.1
	Integer

	Boolean
	3GPP TS 32.156 [10], clause 5.4.3.1
	Boolean



Editor's note: It is ffs if we really need to refer to these types in 32.156
Table 3a.1.1-2: Data types defined in the present document
	Type name
	Type definition
	Description

	Float
	Real
	Floating-point number. Float and Real are used synonymously.

	FullDate
	String
	Date as define by "full-time" in RFC339 [x]

	FullTime
	String
	Time as define by "full-time" in RFC339 [x]

	Latitude
	Float
	Latitude based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to the northern hemisphere.
Minimum: -90.0000, Maximum: +90.0000

	Longitude
	Float
	Longitude based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to degrees east of 0 degrees longitude.
Maximum: -180.0000, Minimum: +180.0000



3a.1.2	Enumerations
None.
3a.1.3	Structured data types
3a.1.3.1	GeoLocation (short notation, probably not possible due to missing attribute properties)
Table 3a.1.3.1-1: Definition of the type GeoLocation
	Attribute name
	S
	Data type
	Description

	latitude
	M
	Latitude
	Latitude of the geographical location

	longitude
	M
	Longitude
	Longitude of the geographical location



3a.1.3.1	GeoLocation (notation following SA5 methodology)
3a.1.3.1.1	Definition
This data type defines a geographical location.
3a.1.3.1.2	Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	latitude
	M
	T
	T
	F
	T

	longitude
	M
	T
	T
	F
	T



3a.1.3.1.3	Attribute constraints
None.
3a.1.3.1.4	Attribute properties
	Attribute name
	Documentation and Allowed Values
	Properties

	latitude
	Latitude of the geographical location

AllowedValues: as defined by the data type "Latitude"
	type: Latitude
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	longitude
	Latitude of the geographical location

AllowedValues: as defined by the data type "Longitude"
	type: Longitude
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



3a.1.3.2	ConvexGeoPolygon
3a.1.3.2.1	Definition
This data type defines a geographical area with a convex polygon.
3a.1.3.2.2	Attributes
	Data type name
	Properties

	ConvexGeoPolygon
	type: GeoLocation
multiplicity: 3..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False




3a.2	SBMA specific data types
3a.2.1	Simple data types
Table 3a.2.1-1: Data types imported
	Data type
	Reference
	Description

	DN
	3GPP TS 32.156 [10], clause 5.4.3.1
	Type of a Distinguished Name (3GPP TS 32.300 [13])



Table 3a.2.1-2: Data types defined in the present document
	Type name
	Type definition
	Description

	Dn
	DN
	Type of a Distinguished Name (3GPP TS 32.300 [13]), provided to align with data type naming conventions

	NotificationId
	Integer
	Type of a notification identifier

	SystemDn
	Dn
	Type of a system DN

	Filter
	String
	Type of a filter. The filter format is protocol specific.



3a.2.2	Enumerations
3a.2.2.1	AdministrativeState
Table 3a.2.2.1-1: Definition of the type AdministrativeState
	Enumeration value
	Description

	LOCKED
	Indicates the permission to use an object instance (ITU-T Rec. X. 731 [19]).

	UNLOCKED
	Indicates the prohibition against using an object instance (ITU-T Rec. X. 731 [19]).



3a.2.2.2	OperationalState
Table 3a.2.2.2-1: Definition of the type OperationalState
	Enumeration value
	Description

	ENABLED
	Indicates an object instance is operable (ITU-T Rec. X. 731 [19]).

	DISABLED
	Indicates an object instance is inoperable (ITU-T Rec. X. 731 [19]).



3a.2.2.3	UsageState
Table 3a.2.2.2-1: Definition of the type OperationalState
	Enumeration value
	Description

	IDLE
	Indicates an object instance is idle (ITU-T Rec. X. 731 [19]).

	ACTIVE
	Indicates an object instance is active (ITU-T Rec. X. 731 [19]).

	BUSY
	Indicates an object instance is busy (ITU-T Rec. X. 731 [19]).



3a.2.3	Structured data types
3a.2.3.1	NotificationHeader
	Attribute name
	S
	Data type
	Description

	
	
	
	

	
	
	
	



3a.2.3.2	GeoAreaToCellMapping
	Attribute name
	S
	Data type
	Description

	geoArea
	M
	ConvexGeoPolygon
	Geographical area described as a convex polygon which shall be considered for mapping to cells.

	associationThreshold
	O
	Integer
	Threshold of coverage area in percentage whether a cell belongs to the geographical area or not.
If this attribute is absent, the location of the base station antenna determines whether a cell belongs to the geographical area or not.



3a.2.3.3	AreaOfInterest
	Attribute name
	S
	Data type
	Description

	CHOICE 1.1 geoAreaToCellMapping
	M
	GeoAreaToCellMapping
	Geographical area described as a convex polygon which shall be mapped to cells according to specified rules.

	CHOICE 2.1 taiList
	M
	array(Tai)
	List of Tracking Area Identities (TAI)

	CHOICE 3.1 nrCellIdList
	M
	array(NrCellId)
	List of NR Cell Identities



3a.3	Internet specific data types
3a.3.1	Simple data types
	Type name
	Type definition
	Description

	DomainName
	String
	Domain Name in textual dotted notation as defined in clause 3.5 of IETF RFC 1034 [e]. The domain name should be fully qualified.

	Fqdn
	String
	Editor's note: This is ffs if the term Fqdn should be replaced by DomainName.

	Ipv4Addr
	String
	Type of an IPv4 address in dotted decimal text representation format of four decimal integers, ranging from 0 to 255 each, as defined in IETF RFC 1166 [b].
Pattern: '^(([0-9]|[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])\.){3}([0-9]|[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])$'

	Ipv6Addr
	String
	Type of an Ipv6 address (IETF RFC 4260 [d]) in the canonical text representation format defined in clause 4 of IETF RFC 5952 [c].
Pattern: '^((:|(0?|([1-9a-f][0-9a-f]{0,3}))):)((0?|([1-9a-f][0-9a-f]{0,3})):){0,6}(:|(0?|([1-9a-f][0-9a-f]{0,3})))$'
and
Pattern: '^((([^:]+:){7}([^:]+))|((([^:]+:)*[^:]+)?::(([^:]+:)*[^:]+)?))$'

	IpAddr
	CHOICE(Ipv4Addr, Ipv6Addr)
	Type of an IP address, either an ipv4 address or an ipv6 address.

	Host
	CHOICE(Ipv4Addr, Ipv6Addr, DomainName)
	Editor's note: This is ffs since host names have a stricter format than domain names.

	Port
	Integer
	Port number, as defined e.g. in clause 3.2.3 of IETF RFC 3986 [a]
Minimum: 0, Maximum: 65535

	Uri
	String
	Type of a URI as defined in in IETF RFC 3986 [a]



3a.4	Mobile network specific data types
3a.4.1	Simple data types
	Type name
	Type definition
	Description

	Mcc
	String
	Type of a Mobile Country Code, consisting of three decimal digits, as defined in clause 2.2 of TS 23.003 [5]
Pattern: '^[0-9]{3}$'

	Mnc
	String
	Type of a Mobile Network Code, consisting of two or three decimal digits, as defined in clause 2.2 of TS 23.003 [5]
Pattern: '^[0-9]{2,3}$'

	Nid
	String
	Network Identifier, which together with a PLMN ID is used to identify an SNPN (see 3GPP TS 23.003 [5] and 3GPP TS 23.501 [22], clause 5.30.2.1).
Pattern: '^[A-Fa-f0-9]{11}$'

	Tac
	String
	3-octet string identifying a tracking area code as specified in clause 9.3.3.10 of 3GPP TS 38.413 [f], in hexadecimal representation. 
Pattern: '(^[A-Fa-f0-9]{4}$)|(^[A-Fa-f0-9]{6}$)'
Better define as Integer?



3a.4.2	Enumerations
None.
3a.4.3	Structured data types
[bookmark: _Toc11339700]3a.4.3.1	PlmnId
Type of a Public Land Mobile Network (PLMN) identifier (PLMN-Id), as defined in clause 12.1 and clause 2.2 of TS 23.003 [5].
	Attribute name
	S
	Data type
	Description

	mcc
	M
	Mcc
	Mobile Country Code (MCC)

	mnc
	M
	Mnc
	Mobile Network Code (MNC)



3a.4.3.2	Tai
Type of a Tracking Area Identity (TAI) as defined in clause 28.6 of TS 23.003 [5]. clause 8.2 of TS 38.300 [33] and clause 9.3.3.11 of TS 38.413 [34].
	Attribute name
	S
	Data type
	Description

	mcc
	M
	Mcc
	Mobile Country Code (MCC)

	mnc
	M
	Mnc
	Mobile Network Code (MNC)

	tac
	M
	Tac
	Tracing Area Code (TAC)



3a.4.3.3	TaiRange
Represents the range of TAIs for a particular PLMN based on Tracking Area Code (TAC) range as defined in clause 6.1.6.2.27 of TS 29.510 [f].
	Attribute name
	S
	Data type
	Description

	plmnId
	M
	PlmnId
	PLMN-Id of the Tracking Area Codes

	tacRanges
	M
	array(tacRange)
	Range of the Tracking Area Codes

	nId
	CM
	Nid
	Network identifier of the Tracking Area Codes, shall be present only for SNPN.



3a.4.3.4	tacRange
Represents the range of TACs defined as a start-end points or based on a pattern as defined in clause 6.1.6.2.28 of TS 29.510 [f].
	Attribute name
	S
	Data type
	Description

	CHOICE 1.1 tacStart
	M
	String
	Identify the start of a TAC range. Used when the range of TAC's can be represented as a hexadecimal range. 3-octet string identifying a TAC, each character in the string shall take a value of "0" to "9" or "A" to "F" and shall represent 4 bits. 
Pattern: "^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$"

	CHOICE 1.2 tacEnd
	M
	String
	Identify the end of a TAC range. Used when the range of TAC's can be represented as a hexadecimal range. 3-octet string identifying a TAC, each character in the string shall take a value of "0" to "9" or "A" to "F" and shall represent 4 bits. 
Pattern: "^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$"

	CHOICE 2.1 tacPattern
	M
	String
	Pattern (regular expression according to the ECMA-262 dialect [g]) representing the set of TAC's belonging to this range. A TAC value is considered part of the range if and only if the TAC string fully matches the regular expression.



3a.4.3.5	SnpnId
Represents the information of a Stand-alone Non-Public Network (SNPN) identifier, as defined in clause 12.7 of TS 23.003 [5].
	Attribute name
	S
	Data type
	Description

	mcc
	M
	Mcc
	Mobile Country Code (MCC)

	mnc
	M
	Mnc
	Mobile Network Code (MNC)

	nid
	M
	Nid
	Network identifier for an SNPN



3a.5	4G network specific data types
3a.5.1	Simple data types
	Type name
	Type definition
	Description

	EutraCellId
	String
	28-bit string identifying an E-UTRA Cell Identity as specified in clause 9.2.1.38 of 3GPP TS 36.413 [g], in hexadecimal representation.
Pattern: '^[A-Fa-f0-9]{7}$'



3a.5.2	Enumerations
None.
3a.5.3	Structured data types
None.
3a.6	5G network specific data types
3a.6.1	Simple data types
	Type name
	Type definition
	Description

	NrCellId
	String
	36-bit string identifying an NR Cell Identity as specified in clause 9.3.1.7 of 3GPP TS 38.413 [f], in hexadecimal representation.
Pattern: '^[A-Fa-f0-9]{9}$'



3a.6.2	Enumerations
None.
3a.6.3	Structured data types
None.

	End of modifications



I am struggling to understand how to read attribute properties for the case an attribute has a structured data type. Let's assume we have the following case:

[bookmark: _Toc51754699][bookmark: _Toc82701835]Abcd <<dataType>>
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	subAttrA
	M
	T
	T
	F
	F

	subAttrB
	O
	T
	F
	F
	T



Bla <<InformationObjectClass>>
	Attribute name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	abcd
	O
	T
	T
	F
	T



	Attribute Name
	Documentation and Allowed Values
	Properties

	abcd
	
AllowedValues: 
	type: Abcd
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: 0
isNullable: False



I interpret this for the Support Qualifier "S" as follows:
· The attribute "abcd" is optional and a vendor may choose to implement it or not. But if he chooses to implement it, then "subAttrA" needs to be implemented, and "subAttrB" may be implemented. This makes sense.
Now let's look at the isWritable property. The attribute "abcd" is writable. "subAttrA" is writable as well, but "subAttrB" is not. What does that mean?
· It may mean that if at least one sub-attribute is writable, then the complete attribute is tagged with isWritable=True. However, the isWritable property at attribute level carries no real new information in this case. It can be derived always from the sub-attribute properties and is hence meaningless.
Do we have a flaw in our specification methodology? Or do I miss something?
3GPP
