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respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
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Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project Technical Specification
Group Services and System A spects Management and orchestration of networks, asidentified below:

TS28.540: Management and orchestration of 5G networks; Network Resource Model (NRM); Stage 1.

TS28.541: Management and orchestration of 5G networks, Network Resource M odel (NRM); Stage 2 and
stage 3.
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1 Scope

The present document specifies the Information Model and Solution Set for the Network Resource Model (NRM)
definitions of NR, NG-RAN, 5G Core Network (5GC) and network slice, to fulfil the requirementsidentified in 3GPP
TS 28.540[10].

The Information Model defines the semantics and behaviour of information object class attributes and relations visible
on the management interfaces in a protocol and technology neutral way. And Solution Set defines one or more solution
set(s) with specific protocol(s) according to the Information Model definitions.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.501: " System Architecture for the 5G System”.

[3] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[4] 3GPP TS 38.401: "NG-RAN; Architecture description".

[5] 3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[6] 3GPP TS 38.420: "NG-RAN; Xn general aspects and principles'.

[7] 3GPP TS 38.470: "NG-RAN; F1 general aspects and principles’.

[8] 3GPP TS 38.473: "NG-RAN; F1 application protocol (FLIAP)".

[9] 3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage 2".

[10] 3GPP TS 28.540: "Management and orchestration; 5G Network Resource Model (NRM);Stage 1".

[171] 3GPP TS 28.662: "Telecommunication management; Generic Radio Access Network (RAN)
Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (1S) ".

[12] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[13] 3GPP TS 23.003: "Numbering, Addressing and Identification".

[14] 3GPP TS 36.410: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 genera

aspects and principles'.

[15] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
application protocol”.

[16] 3GPP TS 36.425: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
interface user plane protocol".

[17] 3GPP TS 28.625: " State Management Data Definition I ntegration Reference Point (IRP);
Information Service (19)".
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[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]
[27]

[28]
[29]

[30]

[31]
[32]
[33]

[41]
[42]

[43]

ITU-T Recommendation X.731: "Information technology - Open Systems I nterconnection -
Systems Management: State management function”.

3GPP TS 28.658: "Telecommunications management; Evolved Universal Terrestrial Radio Access
Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP):
Information Service (19)".

3GPP TS 28.702: " Core Network (CN) Network Resource Model (NRM) Integration Reference
Point (IRP); Information Service (1S)".

3GPP TS 28.708: " Telecommunication management; Evolved Packet Core (EPC) Network
Resource Model (NRM) Integration Reference Point (IRP): Information Service (1S)".

3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
3GPP TS 29.510: "5G system; Network Function Repository Services, Stage 3".
3GPP TS 29.531: "5G System; Network Slice Selection Services Stage 3".
Void.

3GPP TS 28.531: "Management and orchestration; Provisioning”.

3GPP TS 28.554: "Management and orchestration; 5G End to end Key Performance Indicators
(KPI)".

3GPP TS 22.261: " Service requirements for next generation new services and markets'.

ETSI GSNFV-IFA 013 V2.4.1 (2018-02) "Network Function Virtualisation (NFV); Management
and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification”.

3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Information Service (15)".

Void.
3GPP TS 38.211: "NR; Physical channels and modulation".

3GPP TS 32.616: "Telecommunication management; Configuration Management (CM); Bulk CM
Integration Reference Point (IRP); Solution Set (SS) definitions'.

3GPP TS 28.623: " Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Solution Set (SS) definitions”.

3GPP TS 28.532: "Management and orchestration; Management services'.

Void.

IETF RFC 791: "Internet Protocol".

IETF RFC 2373: "IP Version 6 Addressing Architecture”.

|EEE 802.1Q: "Media Access Control Bridges and Virtual Bridged Local Area Networks".

ETSI GSNFV-IFA 015 (V2.4.1): "Network Function Virtualisation (NFV); Management and
Orchestration; Report on NFV Information Model".

3GPP TS 38.213: "NR; Physical layer procedures for control”.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone’.

3GPP TS 32.156: "Telecommunication management; Fixed Mabile Convergence (FMC) model
repertoire”.
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3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], 3GPP TS 28.540 [10]
and the following apply. A term defined in the present document takes precedence over the definition of the same term,
if any, in 3GPP TR 21.905 [1] and 3GPP TS 28.540 [10].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 23.501 [2], 3GPP
TS 38.401 [4], 3GPP TS 28.540 [10] and the following apply. An abbreviation defined in the present document takes
precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] , 3GPP TS 23.501 [2], 3GPP TS
38.401 [4] and 3GPP TS 28.540 [10].

BWP Bandwidth part

CM Configuration Management

DN Distinguished Name

I0C Information Object Class

JSON JavaScript Object Notation

NFV Network Functions Virtualisation
NRM Network Resource Model

NS Network Service

NSI Network Slice Instance

NSSAI Network Slice Selection Assistance Information
NSSI Network Slice Subnet Instance
PNF Physical Network Function

SBA Service Based Architecture

SS Solution Set

TN Transport Network

VNF Virtualised Network Function
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4 Information model definitions for NR NRM
4.1 Imported and associated information
4.1.1 Imported information entities and local labels

Label reference Local label
3GPP TS 28.622 [30], IOC, ManagedFunct i on ManagedFuncti on
3GPP TS 28.622 [30], IOC, EP_RP EP_RP
3GPP TS 28.625 [17], attribute, availabilityStatus availabilityStatus
3GPP TS 28.662 [11], IOC, Sect or Equi pnent Functi on Sect or Equi pnent Functi on
3GPP TS 28.658 [19], IOC, Ext er nal ENBFunct i on Ext er nal ENBFuncti on
3GPP TS 28.708 [21], IOC, Ser vi ngGAFunct i on Ser vi ngGWFunct i on
3GPP TS 28.658 [19], IOC, EUt r anCel | FDD EUTr anCel | FDD
3GPP TS 28.658 [19], IOC, EUt r anCel | TDD EUTr anCel | TDD

4.1.2 Associated information entities and local labels

Label reference Local label
3GPP TS 28.622 [30], IOC, ManagedEl enent ManagedEl enent
3GPP TS 28.622 [30], IOC, SubNet wor k SubNet wor k
4.2 Class diagram

4.2.1 Class diagram for gNB and en-gNB
4211 Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this gNB and en-gNB.
For the UML semantics, see 3GPP TS 32.156 [43]. Subsequent clauses provide more detailed specification of various

aspects of these classes.

The model fragments are for the representation of gNB and en-gNB.

Figure 4.2.1.1-1: NRM for all deployment scenarios
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Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
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Figure 4.2.1.1-3: NRM for <<IOC>>NRSect or Car ri er and <<IOC>>BWP for all deployment scenarios

1 |==InformationObjectClass==
NRCellCU

1 1
«names» «names»
* A
« N ==InformationObjectClass==> ==<InformationObjectClass==> « "
names NRCellRelation EutranCellRelation names
* *| *
*| *
E 3
<=InformationObjectClass=>> <<ProxyClass>> ==ProxyClass==> -
NRFregRelation NRCellcU EutranCell ELtiEnRegRelation
E 3
==InformationObjectClass== It presents ExternalMRCellCU It presents ExternalEutranCellFDDTDD ==InformationObjectClass==
MRFreq or or EutranCellFDO/TDD EutranFreq

Figure 4.2.1.1-4: Cell Relation view for all deployment scenarios

<<names>>

¢«InformationObjectClass»
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<<pames>>

¢«InformationObjectClass»

ExternalGNBCUCPFunction
<<names>>

1.* .

1.* 1 ¢InformationObjectClass»
«InformationObjectClass» ExternalNRCellCU

NRFrequency

Figure 4.2.1.1-5: View on frequencies and external entities

42.1.2 Inheritance
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4.3

43.1
4311

«InformationObjectClass»
ManagedFunction

«InformationObjectClass»
GNBDUFunction

JAVANVAYAN AN

«InformationObjectClass»

«InformationObjectClass»
GNBCUUPFunction

NRCellDU

«InformationObjectClass»

«InformationObjectClass»
NRCellCU

«ProxyClass»

GNBCUCPFunction ExternalMFs
«InformationObjectClass» «InformationObjectClass»
BWP NRSectorCarrier
«InformationObjectClass»
EP_RP
X XL
«InformationObjectClass» «InformationObjectClass»
EP_XnC EP_NgU
«InformationObjectClass» «InformationObjectClass»
EP_E1 EP_F1U
«InformationObjectClass» «InformationObjectClass»
EP_F1C EP_XnU

«InformationObjectClass»
EP_NgC

tinformationObjectClasss
SubNetwork

i 1

tInformationObjectClasss tlnformationDbjeciClassy
NRNetwork

ElUtranMetwaork

Figure 4.2.1.2-1: Inheritance Hierarchy

Class definitions

G\BDUFunct i on

Definition

This 1OC represents the logical function DU of gNB or en-gNB defined in 3GPP TS 38.401 [4].

The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all
deployment scenarios.
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Req | End point requirement for End point requirement for End point requirement for
Role 3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
gNB <<| OC>>EP_F1(C, <<| OC>EP_F1C, None.
<<| OC>>EP_F1U <<| OC>>EP_F1U
en-gNB <<| OC>EP_F1C, <<| OC>EP_F1C, None.
<<| OC>>EP_F1U <<| OC>>EP_F1U
4312 Attributes
Attribute name Sﬂgﬁﬁ; isReadable | isWritable | isInvariant | isNotifyable
gNBDUI d M T T F T
gNBDUNane o) T T = T
gNBI d M T F F T
gNBI dLengt h M T T F T
pLMNI d M T T T T
4.3.1.3 Attribute constraints
None.
4.3.1.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.2
43.2.1

G\BCUCPFuncti on

Definition

This OC represents the logical function CU-CP of gNB and en-gNB defined in 3GPP TS 38.401 [4].

The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all
deployment scenarios.

Req | End point requirement for End point requirement for End point requirement for
Role 3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
gNB <<| OC>EP_XnC, <<| OC>>EP_XnC, <<| OC>>EP_XnC,
<<| OC>>EP_NgC, <<| OC>>EP_NgC, <<| OC>>EP_NgC.
<<| OC>EP_F1C, <<| OC>EP_F1C
<<| OC>>EP_E1. <<| OC>>EP_F1U.
en-gNB <<| OC>>EP_X2C, <<| OC>>EP_X2C, <<| OC>>EP_X2C.
<<| OC>EP_F1C, <<| OC>>EP_F1C.
<<| OC>>EP_E1.
4.3.2.2 Attributes
Attribute name gl isReadable | isWritable | islnvariant | isNotifyable
Qualifier
gNBI d M T T = -
gNBI dLengt h M T T [= T
gNBCUName 0 T T F T
pLMNI d M T T T T
4.3.2.3 Attribute constraints
None.
4.3.2.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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4.3.3 GNBCUUPFuncti on
43.3.1 Definition

This1OC represents the logical function CU-UP of gNB or en-gNB defined in 3GPP TS 38.401 [4].

The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all
deployment scenarios.

Req End point requirement for End point requirement for End point requirement for
3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
Role
gNB <<| OC>>EP_XnU, <<| OC>>EP_XnU, <<| OC>>EP_XnU,
<<| OC>>EP_NgU, <<| OC>>EP_NgU, <<| OC>>EP_NgU.
<<| OC>>EP_F1U, <<| OC>>EP_F1U.
<<| OC>>EP_EL1.
en-gNB <<| OC>>EP_X2U, <<| OC>>EP_X2U, <<l OC>>EP_X2U,
<<| OC>>EP_S1\, <<| OC>>EP_S1U, <<| OC>>EP_S1U.
<<| OC>>EP_F1U, <<| OC>>EP_F1U.
<<| OC>>EP_EL1.
4.3.3.2 Attributes
Attribute name SUDPQH isReadable | isWritable | isInvariant TR
Qualifier e
pLMNI dLi st M T T F T
gNBI d M T T F T
gNBI dLengt h M T T [= T
4.3.3.3 Attribute constraints
None.
4334 Notifications

The common notifications defined in subclause 4.5 are valid for this 1OC, without exceptions or additions.

4.3.4 NRCel | CU
4341 Definition

This |OC represents the information required by CU that is responsible for the management of inter-cell mobility and
neighbour relationsvia ANR.

4.3.4.2 Attributes
Attribute name Suppqrt isReadable | isWritable | islnvariant | isNotifyable
Qualifier
cellLocal Id M T T F T
SNSSAI Li st CM T T F T
rRMPol i cyType CM T T F T
r RMPol i cyNSSI | d CM T T F T
rRMPol i cyRati o CM T T F T
r RMPol i cyRati 02 CM T T F T
r RMPol i cy CM T T F T
Attribute related to role
NOTE 1. Void.
NOTE 2: Void.

ETSI




3GPP TS 28.541 version 15.2.0 Release 15 25 ETSI TS 128 541 V15.2.0 (2019-05)

4.3.4.3 Attribute constraints
Name Definition
sNSSAI Li st Support Qualifier Condition: Network slicing feature is supported.

r RMPol i cyRat i 02 Support Qualifier Condition: Network slicing feature is supported and
rRMPolicyType is 2.

r RMPol i cyType Support Qualifier Condition: RRM policy for network slicing feature is supported.

r RMPol i cyNSSI | d Support Qualifier Condition: RRM policy for network slicing feature is supported and
rRMPolicyType is 1.

r RMPol i cyRat i o Support Qualifier Condition: RRM policy for network slicing feature is supported and
rRMPolicyType is 1.
r RMPol i cy Support Qualifier Condition: RRM policy for network slicing feature is supported and

rRMPolicyType is 0.

4344 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

435 NRCel | DU
4.35.1 Definition

This IOC represents the information of a cell known by DU. The procedure for cell setup isinitiated from the DU, thus
requiring a notion of a cell. The DU owns the resources realizing the cell, thus requiring a notion of a cell owning the
specific resources instances.

An NR cdl transmits SS/PBCH block and always requires downlink transmission at a certain carrier frequency with a
certain channel bandwidth. Transmission may be performed from multiple sector-carriers using different transmission
points, and these may be configured with different carrier frequencies and channel bandwidths, aslong asthey are
aligned to the cell's downlink resource grids as defined in subclause 4.4 in TS 38.211 [32]. The values of ar f cnDL and
bSChannel BwDL attributes define the resource grids which each sector-carrier needs to be aligned to. See subclauses
5.3 and 5.4.2 of TS 38.104 for definitions of BS channel bandwidth and NR-ARFCN, respectively.

An NR céll requires an uplink in order to provide initial access. In case of TDD, the values of ar f cnUL and
bSChannel BWUL have to always be set to the same val ues as for the corresponding DL attributes. For both FDD and
TDD, thear f cnUL and bSChannel BWMJL define uplink resource grids to which each sector-carrier needsto align to.

An NR cdl canin addition be configured with a supplementary uplink, which hasits own ar f cnSUL and
bSChannel BWSUL, which define resource grids for supplementary uplink sector-carriers.

Each of downlink, uplink and supplementary uplink (if configured) need an initial bandwidth part (BWP), which
defines resources to be used by UEs during and immediately after initial access. Additional BWPs can be either
configured or calculated by gNB internally and be applied to UEs dynamically by gNB based on e.g. UE capability and
bandwidth need of each UE.
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4.35.2 Attributes

Attribute name Sﬂzﬁf?(retr isReadable | isWritable | islnvariant | isNotifyable
cell Local I d M T T F T
operational State M T F F T (see Note 2)
adm ni strativeState M T T F T (see Note 2)
avail abi lityStatus M T F F T (see Note 2)
cell State M T F F T (see Note 2)
pLMNI dLi st M T T F T
SNSSAI Li st CM T T F T
nRPC M T T F T
nRTAC CM T T F T
arfcnDL M T T F T
arfcnUL CM T T F T
arf cnSUL CM T T F T
bSChannel BwDL M T T F T
ssbFrequency M T T F T
ssbPeriodicity M T T F T
ssbSubCarri er Spaci ng M T T F T
sshOf f set M T T F T
ssbDurati on M T T F T
bSChannel BWUL CM T T F T
bSChannel BwSUL CM T T F T

Attribute related to role

nRSector Carri er M T T F T
bwp M T T F T

NOTE 1: No state propagation isimplied.

NOTE 2: The attribute value change is conveyed by the not i f ySt at eChange notification.

4.3.5.3 Attribute constraints
Name Definition
sSNSSAI Li st Support Qualifier Condition: Network slicing feature is supported.
ar f cnUL Support Qualifier Condition: The cell has an uplink (FDD or TDD)
ar f cnSUL Support Qualifier Condition: The cell has a supplementary uplink
bSChannel BMUL Support Qualifier Condition: The cell has an uplink (FDD or TDD)
bSChannel BWSUL Support Qualifier Condition: The cell has a supplementary uplink
nr TAC Support Qualifier Condition: 5G Standalone solution is supported.

4354 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.6
4.3.6.1

NRSect or Carri er

Definition

This<<IOC>>NRSect or Carri er representsthe resources of each transmission point included in the cell. Thesein
general have different physical locations (of the antennag), and possibly different frequencies or bandwidths. The UE is
not directly aware of which NRSect or Car ri er resources the network uses for its connection.

An NR sector-carrier can have downlink, uplink or both as specified by t xDi r ect i on. Attributesrelated to

unavailable direction (DL or UL) shall not be set.

Additional NRSect or Car ri er s not directly associated to one cell only can also be configured.

If avalueof ar f cnDL, ar f cnUL, bSChannel BwDL or bSChannel BWUL can be derived unambiguously from the
referring cell, then that attribute needs not be present. That will not be possible if the NRSect or Carri er isused for
supplementary uplink, if it is not directly associated to acell, or if the sector-carrier uses only a part of the cell's channel
bandwidth. Thus, at least in those cases the applicable attributes have to be present and their values need to be set.
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4.3.6.2 Attributes
Attribute name Sﬂgﬁf?(retr isReadable | isWritable islnvariant | isNotifyable
txDirection M T T F T
confi gur edMaxTxPower CM T T F T
arfcnDL CM T T = T
arfcnUL CM T T = T
bSChannel BwDL CM T T F T
bSChannel BwUL CM T T E T
attribute related to role
sect or Equi pnent Functi on M T T F T
4.3.6.3 Attribute constraints
Name Definition
confi gur edMaxTxPower Condition: The sector-carrier has a downlink.
arfcnDL Condition: The sector-carrier has a downlink AND the value differs from
the referring cell's value of ar f cnDL.
arfcnUL Condition: The sector-carrier has an uplink AND the value differs from the

referring cell's value of ar f cnUL.

bSChannel BwDL

Condition: The sector-carrier has a downlink AND the value differs from
the referring cell's value of bSChannel BwDL.

bSChannel BWUL

Condition: The sector-carrier has an uplink AND the value differs from the
referring cell's value of bSChannel BWUL.

4.36.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.7 BWP
43.7.1 Definition

This IOC represents a bandwidth part (BWP) defined in 3GPP TS 38.211 [32], subclause 4.4.5. A bandwidth part is
related to downlink, uplink or supplementary uplink resource grids, and is defined by its subcarrier spacing (SCS),
cyclic prefix and location and size related to the common resource grid for the applicable SCS.

A BWP can be either aninitial BWP used for initial access, or other ("regular") BWP configured for relevant UEs that

support the BWP's characteristics.

4.3.7.2 Attributes
: Support . . . . . . .
Attribute name Qualifier isReadable | isWritable | isInvariant | isNotifyable

bwpCont ext M T T F T
i slnitial Bap M T T F T
subCarri er Spaci ng M T T F T
cyclicPrefix M T T F T
start RB M T T = T
nunber O RBs M T T F T

4.3.7.3 Attribute constraints

None.

4.3.7.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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438 EP E1
4.3.8.1 Definition

This IOC represents the local end point of the logical link, supporting E1 interface between gNB-CU-CP and gNB-CU-
UP. The El interface is defined in 3GPP TS 38.401 [4].

4.3.8.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address ) T T F T
r enot eAddr ess (0] T T F T
4.3.8.3 Attribute constraints
None.
4.3.8.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

439 EP XnU
4.39.1 Definition

This 10C represents the one end-point of alogical link supporting the Xn user plane (Xn-U) interface. The Xn-U
interface provides non-guaranteed delivery of user plane PDUs between two NG-RAN nodes. The user plane PDUs are
carried on GTP-U/UDP/IP/Data link layer/Physical layer stack. See subclause 7.2 of 3GPP TS 38.420 [6].

4.3.9.2 Attributes

Attribute name gl isReadable | isWritable isinvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T
4.3.9.3 Attribute constraints
None.
4.3.9.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4310 EP_NgC
4.3.10.1 Definition

This IOC represents the local end point of the control plane interface (NG-C) between the gNB and NG-Core entity.
The transport network layer is built on I P transport. For the reliable transport of signalling messages, SCTP is added on
top of I1P. The application layer signalling protocol isreferred to asNG-AP (NG Application Protocol).

3GPP TS 38.470 [ 7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces'.
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4.3.10.2 Attributes

Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Address ) T T F T
r enot eAddr ess (0] T T F T

4.3.10.3 Attribute constraints

None.

4.3.10.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.11 EP NgU
43.11.1 Definition

This 10C represents the local end point of the NG user plane (NG-U) interface between the gNB and the UPGW. The
interface provides non-guaranteed delivery of user plane PDUs between the gNB and the UPGW. GTP-U is baseline for
thisinterface.

3GPP TS 38.470 [7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodesasagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces'.

4.3.11.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

4.3.11.3 Attribute constraints

None.

43114 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.12 EP _F1C
43.12.1 Definition

This 10C represents the local end point of the control plane interface (F1-C) between the DU and CU or CU-CP. The
transport network layer is based on I P transport with the SCTP on top of I1P. The application layer signalling protocol is
referred to as NG-AP (NG Application Protocol). See subclause 7.1 of 3GPP TS 38.470 [7].

3GPP TS 38.470 [ 7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces'.

4.3.12.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess O T T F T

4.3.12.3 Attribute constraints

None.
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The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.13 EP_F1U

4.3.13.1 Definition

This 10C represents the local end point of the user plane interface (F1-U) between the DU and CU or CU-UP. The

transport network layer is based on | P transport, with the UDP and GTP-U on top of IP.

3GPP TS 38.470[7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U

interfaces’.
4.3.13.2 Attributes
Attribute name gl isReadable | isWritable isinvariant | isNotifyable
Qualifier
| ocal Address ) T T F T
r enot eAddr ess O T T F T

4.3.13.3 Attribute constraints
None.
4.3.13.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.14 EP_S1U

43141 Definition

This 10C represents the local end point of the logical link, supporting S1-U interface towards a S-GW node. The S1-U

interface is defined in 3GPP TS 36.410 [14].

4.3.14.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable isWritable islnvariant | isNotifyable
| ocal Address (0] T T F T
r enot eAddr ess (0] T T F T

4.3.14.3 Attribute constraints
None.
4.3.14.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.15 EP_X2C
4.3.15.1 Definition

This 1OC represents the local end point of the logical link, supporting X2-C application protocols used in EN-DC, to a
neighbour eNB or en-gNB node, which isdefined in 3GPP TS 36.423 [15]. EN-DC isdefined in 3GPP TS 37.340[9].
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4.3.15.2 Attributes

Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Address [0 T T F T
r enot eAddr ess (0] T T F T

4.3.15.3 Attribute constraints

None.

4.3.154 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
43.16 EP_X2U

4.3.16.1 Definition

This 10C represents the local end-point of alogical link supporting the X2 user plane (X2-U) interface used in EN-DC,
which isdefined in 3GPP TS 36.425 [16].

4.3.16.2 Attributes

Attribute name Szgﬁﬁ; isReadable isWritable isinvariant | isNotifyable
| ocal Address 0 T T F T
r enot eAddr ess 0 T T F T

4.3.16.3 Attribute constraints
None.
4.3.16.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.17 EP _XnC
43.17.1 Definition

ThisOC represents the local gNB node end point of the logical link, supporting Xn Application protocols, to a
neighbour gNB node. The Xn Application PDUs are carried over SCTP/IP/Data link layer/Physical layer stack. See
subclause 7 of 3GPP TS 38.420 [6].

4.317.2 Attributes

Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

4.3.17.3 Attribute constraints
None
43174 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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4.3.18 Ext er nal GNBCUCPFuncti on

4.3.18.1

Definition

ETSI TS 128 541 V15.2.0 (2019-05)

This IOC represents the properties, known by the management function, of a GNBCUCPFunct i on managed by

another management function. For more information about GNBCUCPFunct i on, see subclause 4.3.2.

4.3.18.2 Attributes
Attribute Support - . - . . . .
name Qualifier isReadable isWritable islnvariant isNotifyable
gNBI d M T T F T
gNBI dLengt h M T T E T
4.3.18.3 Attribute constraints
None.
4.3.18.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.19 Ext er nal GNBCUUPFuncti on

4.3.19.1

Definition

This 10C represents the properties, known by the management function, of a GNBCUUPFunct i on managed by

another management function. For more information about GNBCUUPFunct i on, see subclause 4.3.3.

4.3.19.2 Attributes
Attribute SUDPC.)” isReadable isWritable islnvariant isNotifyable
name Qualifier

gNBI d M T T F T

gNBI dLengt h M T T E T
4.3.19.3 Attribute constraints
None.
4.3.19.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.20 External GNBDUFuncti on

4.3.20.1

Definition

This 10C represents the properties, known by the management function, of a GNBDUFunct i on managed by another
management function. For more information about GNBDUFunct i on, see subclause 4.3.1.

4.3.20.2 Attributes
Attribute Suppqrt isReadable isWritable isInvariant isNotifyable
name Qualifier
gNBI d M T T T T
gNBI dLengt h M T T E T
4.3.20.3 Attribute constraints
None.
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4.3.20.4

Notifications
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The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.21 External UPFFuncti on

43211

Definition

This 10C represents the properties, known by the management function, of a UPFFunct i on managed by another
management function. For more information about UPFFunct i on, see subclause 5.3.3.

4.3.21.2 Attributes
Atr:gr?:ge Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable
4.3.21.3 Attribute constraints
None.
4.3.21.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.22
4.3.22.1

Definition

Ext er nal AMFFuncti on

This IOC represents the properties, known by the management function, of an AMFFunct i on managed by another
management function. For more information about AMFFunct i on, see subclause 5.3.

43222 Attributes
Atrfgr?:éte Sﬂgﬁﬁ; isReadable isWritable islnvariant isNotifyable
4.3.22.3 Attribute constraints
None
43224 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.23 External MFs <<Proxyd ass>>

4.3.23.1

This represents the following |OCs:

<<| OC>>Ext er nal AMFFuncti on,
<<| OC>>Ext er nal GNBDUFunct i on,

Definition

<<| OC>>Ext er nal UPFFuncti on.

4.3.23.2

Attributes

See respective |OCs.

4.3.23.3

Attribute constraints

See respective |OCs.
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4.3.23.4 Notifications

See respective |OCs.

4.3.24 ENBFuncti on <<Proxyd ass>>

4.3.24.1 Definition

This IOC represents an <<I OC>>ENBFunct i on and <<I OC>>Ext er nal ENBFunct i on.
4.3.24.2 Attributes

See that defined in << OC>>ENBFunct i on and <<I OC>>Ext er nal ENBFunct i on.
4.3.24.3 Attribute constraints

See that defined in << OC>>ENBFunct i on and <<| OC>>Ext er nal ENBPFunct i on.
4.3.24.4 Notifications

See respective |OCs.

4.3.25 GN\BCUCPFunction <<ProxyCd ass>>

4.3.25.1 Definition

ThisOC represents an <<I OC>>GNBCUCPFunct i on and <<| OC>>Ext er nal GNBCUCPFunct i on.
4.3.25.2 Attributes

See that defined in << OC>>GNBCUCPFunct i on and <<I OC>>Ext er nal GNBCUCPFunct i on.
4.3.25.3 Attribute constraints

See respective |OCs.

4.3.25.4 Notifications

See respective |0Cs.

4.3.26 GNBCUUPFuncti on <<ProxyC ass>>

4.3.26.1 Definition

This 10C represents an << OC>>GN\NBCUUPFunct i on and <<I OC>>Ext er nal GNBCUUPFunct i on.
4.3.26.2 Attributes

See that defined in << OC>>GNBCUUPFunct i on and <<I OC>>Ext er nal GNBCUUPFunct i on.
4.3.26.3 Attribute constraints

See that defined in << OC>>GNBCUUPFunct i on and <<I OC>>Ext er nal GNBCUUPFunct i on.
4.3.26.4 Notifications

See respective |0Cs.

4.3.27 GNBDUFuncti on <<Proxyd ass>>
4.3.27.1 Definition

This 10C represents an << OC>>GN\BDUFunct i on and <<I OC>>Ext er nal GNBDUFunct i on.
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4.3.27.2 Attributes

See that defined in <<I OC>>GN\BDUFunct i on and <<| OC>>Ext er nal GNBDUFunct i on.

4.3.27.3 Attribute constraints

See that defined in << OC>>GN\BDUFunct i on and <<| OC>>Ext er nal GNBDUFunct i on.

4.3.27.4 Notifications

See respective |OCs.

4.3.28 Servi ngGANFFuncti on <<ProxyC ass>>

4.3.28.1 Definition

ThisOC represents an <<I OC>>Ser vi ngGAFFunct i on and <<I OC>>Ext er nal Ser vi ngGAFunct i on.
4.3.28.2 Attributes

See that defined in <<l OC>>Ser vi ngGWFunct i on and <<I OC>>Ext er nal Ser vi ngGAFunct i on.

4.3.28.3 Attribute constraints

See that defined in <<l OC>>Ser vi ngGWFunct i on and <<I OC>>Ext er nal Ser vi ngGAFunct i on.
4.3.28.4 Notifications

See respective |OCs.

4.3.29 UPFFuncti on <<Proxyd ass>>

4.3.29.1 Definition

ThisOC represents an <<I OC>>UPFFunct i on and <<| OC>>Ext er nal UPFFunct i on.

4.3.29.2 Attributes

See that defined in << OC>>UPFFunct i on and <<I OC>>Ext er nal UPFFunct i on.

4.3.29.3 Attribute constraints

See that defined in << OC>>UPFFunct i on and <<I OC>>Ext er nal UPFFuncti on.
4.3.29.4 Notifications

See respective |0Cs.

4.3.30 AMFFunction <<ProxyCd ass>>

4.3.30.1 Definition

ThisOC represents an <<I OC>>AMFFunct i on and <<l OC>>Ext er nal AMFFunct i on.

4.3.30.2 Attributes

See that defined in <<| OC>>AMFFunct i on and <<| OC>>Ext er nal AMFFunct i on.

4.3.30.3 Attribute constraints

See that defined in <<| OC>>AMFFunct i on and <<| OC>>Ext er nal AMFFunct i on.
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4.3.304 Notifications

See respective |OCs.
4.3.31 Void

4.3.32 NRCel |l Rel ati on

43.32.1 Definition

36
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This IOC represents a neighbour cell relation from a source cell to atarget cell, where the target cell isan NRCel | CU

or Ext er nal NRCel | CUinstance.

Neighbour cell relations are unidirectional.

4.3.32.2 Attributes
Attribute name Suppc_)rt isReadable | isWritable | isInvariant | isNotifyable
Qualifier
d M T T T F
adj acent Cel | M T T [= T
4.3.32.3 Attribute constraints
4.3.32.4 Notifications
The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
4.3.33 NRFregRel ation
4.3.33.1 Definition
This |OC represents a neighbour frequency relation for one or more NRCellRelations.
4.3.33.2 Attributes
Attribute name Sﬂgﬁf?(retr isReadable | isWritable | islnvariant | isNotifyable
4.3.33.3 Attribute constraints
4.3.33.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.34 EutranFregRel ation

43341 Definition

This |OC represents a neighbour frequency relation for one or more EutranCellRelations.
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4.3.34.2 Attributes

Support

Attribute name Qualifier

isReadable | isWritable | isInvariant | isNotifyable

4.3.34.3 Attribute constraints

43344 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.35 External NRCel | CU
4.3.35.1 Definition

This abstract 10C represents the properties of an NRCellCU controlled by another Management Service Provider. This
IOC contains necessary attributes for inter-system and intra-system handover. It also contains a subset of the attributes
of related 10Cs controlled by Management Service Provider. The way to maintain consistency between the attribute
values of these |OCsis outside the scope of the present document.

4.3.35.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable | isWritable | isInvariant | isNotifyable
celllocalld M T T E T
nRPCl M T T F T
arfcnDL M T T F T

4.3.35.3 Attribute constraints

None.

43354 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.36 RRMPolicyRati o2
4.3.36.1 Definition

This <<DataType>> represents the properties of RRMPolicyRatio2. The RRM policy setting the ratios for the split of
the Radio resources between the supported S-NSSALists. in average over time. RRMPolicyRation2 is alist and each
item of the list has seven attributes. Four of them specify the percentage of radio resources to be allocated to the
corresponding sSNSSAIList. The attribute rRM PolicyMaxRatio defines the maximum resource limitation for the
SNSSAIList. The attribute rRM PolicyMarginM axRatio defines the safety margin that allows for maximum float limit
use with other SNSSAI s borrowing free resources while keeping safety margin to ensure that resources are available for
guota specific SNSSAIList. The attribute rRMPolicyMinRatio defines the minimum resource limitation for the
SNSSAIList. The attribute rRMPolicyMarginMinRatio defines the safety margin that allows for minimum float limit
use with other sSNSSAI s borrowing free resources while keeping safety margin to ensure that resources are available for
guota specific SNSSAIList.
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4.3.36.2 Attributes

Attribute name Sl e isReadable | isWritable | isInvariant | isNotifyable
Qualifier
groupld M T F T F
SNSSAI Li st M T T F T
quot aType M T T F T
r RMPol i cyMaxRat i o M T T F T
r RMPol i cyMar gi nMaxRat i o o] T T F T
rRVMPol i cyM nRati o M T T F T
r RMPol i cyMar gi nM nRat i o o] T T F T
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4.4 Attribute definitions
4.4.1  Attribute properties
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Attribute Name Documentation and Allowed Values Properties
adnini strative | Itindicates the administrative state of the NRCel | DU. It describes | type: ENUM
State the permission to use or prohibition against using the cell, multiplicity: 1
imposed through the OAM services. isOrdered: N/A
isUnique: N/A

allowedValues: "LOCKED", "SHUTTING DOWN", "UNLOCKED".
The meaning of these values is as defined in ITU-T
Recommendation X.731 [18].

See Annex A for Relation between the "Pre-operation state of the
gNB-DU Cell" and administrative state relevant in case of 2-split
and 3-split deployment scenarios.

defaultValue: Locked
isNullable: False

operational Sta
te

It indicates the operational state of the NRCel | DU instance. It
describes whether the resource is installed and partially or fully
operable (Enabled) or the resource is not installed or not operable
(Disabled).

allowedValues: "ENABLED", "DISABLED".

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

supplementary uplink

allowedValues:
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR-
ARFCN are specified for each band in subclause 5.4.2.3.

cell State It indicates the usage state of the NRCel | DU instance. It describes | type: ENUM
whether the cell is not currently in use (Idle), or currently in use but | multiplicity: 1
not configured to carry traffic (Inactive) or is currently in use and is | isOrdered: N/A
configured to carry traffic (Active). isUnique: N/A
defaultValue: None
The Inactive and Active definitions are in accordance with TS isNullable: False
38.401 [4]:
"Inactive: the cell is known by both the gNB-DU and the gNB-CU.
The cell shall not serve UEs;
Active: the cell is known by both the gNB-DU and the gNB-CU.
The cell should be able to serve UEs."
"allowedValues: "IDLE", "INACTIVE", "ACTIVE".
arfcnDL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer
downlink multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR- defaultValue: None
ARFCN are specified for each band in subclause 5.4.2.3. isNullable: False
arfcnUL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer
uplink multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR- defaultValue: None
ARFCN are specified for each band in subclause 5.4.2.3. isNullable: False
arf cnSUL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bSChannel BwDL

BS Channel BW in MHz. for downlink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ETSI




3GPP TS 28.541 version 15.2.0 Release 15 41

ETSI TS 128 541 V15.2.0 (2019-05)

bSChannel BWUL

BS Channel BW in MHz.for uplink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bSChannel BWSUL

BS Channel BW in MHz.for supplementary uplink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

confi guredMaxT
xPower

This is the maximum possible for all downlink channels, used
simultaneously in a cell, added together.

allowedValues:TBD

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cyclicPrefix

Cyclic prefix as defined in TS 38.211 [32], subclause 4.2.

allowedValues:
"NORMAL", "EXTENDED".

type: enumeration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

| ocal Addr ess

This parameter specifies the localAddress including IP address
and VLAN ID used for initialization of the underlying transport.

First string is IP address, IP address can be an IPv4 address (See
RFC 791 [37]) or an IPv6 address (See RFC 2373 [38]).
Second string is VLAN Id. (See IEEE 802.1Q [39]),

type: String
multiplicity: 2
isOrdered: True
isUnique: N/A
defaultValue: None
isNullable: False

r enot eAddr ess

Remote address including IP address used for initialization of the
underlying transport.

IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6
address (See RFC 2373 [38]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gNBI d

It identifies a gNB within a PLMN. The gNB ID is part of the NR
Cell Identifier (NCI) of the gNB cells.

See "gNB Identifier (gNB ID)" of subclause 8.2 of TS 38.300 [3]).
See "Global gNB ID" in subclause 9.3.1.6 of TS 38.413 [5].

allowedValues: 0. . 4294967295

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gNBI dLengt h

This indicates the number of bits for encoding the gNB ID. See
"Global gNB ID" in subclause 9.3.1.6 of TS 38.413 [5].

allowedValues: 22 .. 32.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gNBDUI d

It uniquely identifies the DU at least within a gNB. See 'gNB-DU
ID' in subclause 9.3.1.9 of 3GPP TS 38.473 [8].

allowedValues: Not applicable

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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gNBCUNane It identifies the Central Entity of a NR node, see subclause 9.2.1.4 | type: String
of 3GPP TS 38.473 [8]. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A

defaultValue: None
isNullable: False

gNBDUName

It identifies the Distributed Entity of a NR node, see subclause
9.2.1.5 of 3GPP TS 38.473 [8].

allowedValues: Not applicable

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cell Local Id

It identifies a NR cell of a gNB.

It, together with the gNB Identifier (using gNBI d of the parent
GN\BCUCPFunct i on or GNBDUFunct i on or

Ext er nal CUCPFunct i on), identifies a NR cell within a PLMN.
This is the NR Cell Identity (NCI). See subclause 8.2 of TS 38.300
(3D,

The NCI can be constructed by encoding the gNB Identifier using
gNBId (of the parent GNBCUCPFunct i on or GNBDUFunct i on or
Ext er nal CUCPFuncti on) and cel | Local | d where the gNB
Identifier field is of length specified by gNBI dLengt h (of the
parent GNBCUCPFunct i on or GNBDUFunct i on or

Ext er nal CUCPFunct i on). See "Global gNB ID" in subclause
9.3.1.6 of TS 38.413 [5].

The NR Cell Global identifier (NCGI) is constructed from the
PLMN identity the cell belongs to and the NR Cell Identifier (NCI)
of the cell.

See relation between NCI and NCGI subclause 8.2 of TS 38.300
[3].

allowedValues: Not applicable

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

PLMNSs.

allowedValues:

a) ltis the TAC or Extended-TAC.

b) A cell can only broadcast one TAC or Extended-TAC. See TS
36.300, subclause 10.1.7 (PLMNID and TAC relation).

c) TAC is defined in subclause 19.4.2.3 of 3GPP TS 23.003 [13]
and Extended-TAC is defined in subclause 9.3.1.29 of 3GPP TS
38.473 [8].

nRPCI This holds the Physical Cell Identity (PCI) of the NR cell. type: Integer
multiplicity: 1
allowedValues: isOrdered: N/A
See 3GPP TS 36.211 subclause 6.11 for legal values of pci. isUnique: N/A
defaultValue: None
isNullable: False
nRTAC This holds the identity of the common Tracking Area Code for the type: Bitstring

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

GNBCUCPFuncti o
n. pLMNI d

It specifies the PLMN identifier to be used as part of the global
RAN node identity.

allowedValues: Not applicable.

Type:

<<dataType>>PLMNId

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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GNBDUFunct i on.
pLMNI d

It specifies the PLMN identifier to be used as part of the NR Cell
Global Identity (NCGI).

allowedValues: Not applicable.

type:
<<dataType>>PLMNId
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

GNBCUUPFuncti o
n. pLMNI dLi st

This is a list of PLMN identifiers. It defines from which set of
PLMNs an UE must have as its serving PLMN to be allowed to
use the GNB-CU-UP.

allowedValues: Not applicable.

type:
<<dataType>>PLMNId
multiplicity: 1..12
isOrdered: N/A
isUnique: TrueN/A
defaultValue: None
isNullable: False

NRCel | DU. pLMNI
dLi st

It defines which PLMNs that can be served by the NR cell. The
first entry of the list is the PLMN used to construct the nCGI for the
NR cell.

allowedValues: Not applicable.

type:
<<dataType>>PLMNId
multiplicity: 1..12
isOrdered: N/A
isUnique: TrueN/A
defaultValue: None
isNullable: False

Ext er nal NRCel |
CU. pLIMNI dLi st

It defines which PLMNs that are assumed to be served by the NR
Cell in another gNB-CU-CP. This list is either updated by the
managed element itself (e.g. due to ANR, signalling over Xn etc)
or by consumer over the standard interface.

allowedValues: Not applicable.

Type:
<<datatype>>PLMNId
multiplicity: 1..12
isOrdered: N/A
isUnique: TrueN/A
defaultValue: None
isNullable: False

SNSSAI Li st

It represents the list of S-NSSAI the managed object is supporting,
NSSAI is a set of supported S-NSSAI(s), an S-NSSAl is
comprised of a SST (Slice/Service type) and an optional SD (Slice
Differentiator) field, (See 3GPP TS 23.003 [13]).

allowedValues: See 3GPP TS 23.003 [13]

type: <<S-NSSA[>>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

rRVMPol i cyType

Type of the RRM policy.

The value 0 denotes use of the rRMPolicy.

The value 1 denotes use of the rRMPolicyNSSIId, rRMPolicyRatio
The value 2 denotes use of the rRMPolicyRatio2.

allowedValues: 0 : 65535.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

r RMPol i cyNSSI |
d

The list of S-NSSAIs for which a rRMPolicyRatio value is
specified

allowedValues: Not applicable.

type: DN
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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rRMPol i cyRati o

The RRM policy setting the ratio for the split of the Radio
resources between the supported S-NSSAI lists A S-NSSAI list is
defined in rRMPolicyNSSlid. rRMPolicyRatio is the list of target
percentage values assigned to the corresponding

r RMPol i cyNSSI | d values. Every value specifies the percentage
of PRBs to be allocated to the corresponding S-NSSAIs, in
average over time. The sum of the values shall be less or equal
100.

allowedValues:
0:100

See NOTE

type: Integer
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

rRVMPol i cyRati o
2

The attribute specifies a list of RRMPolicyRatio2 which defined as
datatype. The attribute is used to set the ratios for the split of the
Radio resources between the sNSSAILists for radio resources
(e.g. RRC connected users, PDCP resource, etc.) in average time
(see NOTE x and NOTE y).

The sum of the values included in the item of rRMPolicyRatio2
shall be less or equal 100 (see NOTE z).

allowedValues: Not applicable.

type: << dataType >>
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

allowedValues: "STRICT", "FLOAT".

groupld The attribute identifies one sSNSSAIList group inside NRCellCU. type: Integer
The rRMPolicyRatio2 is configured for each group. The value of multiplicity: 1
the groupld is unique inside one NRCellCU instance isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
quot aType The attribute indicates the type of the quota which allows to type: ENUM
allocate resources as strictly usable for defined slice(s) ( “strict multiplicity: 1
qguota”) or allows that resources to be used by other slice(s) when | isOrdered: N/A
defined slice(s) do not need them (' “float quota”). isUnique: N/A

defaultValue: None
isNullable: False

r RMPol i cyMaxRa
tio

The RRM policy setting the maximum percentage of radio
resources to be allocated to the corresponding S-NSSAIList.

This quota can be strict or float quota. Strict quota means
resources are not allowed for other SNSSAIs even when they are
not used by the defined sNSSAIList. Float quota resources can be
used by other SNSSAIs when the defined sNSSAIList do not need
them.

Value 0 indicates that there is no maximum limit.

allowedValues:
0:100

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

r RMPol i cyMar gi
nMaxRat i o

Maximum quota margin ratio is applicable when maximum quota
policy ratio is of type “float quota”. It defines the resource quota
within maximum quota to reserve buffers for new resource
requirements for the specified S-NSSAIList. With the margin ratio,
unused resources of the maximum resource quota can be
allocated to other S-NSSAIs when the free resources are more
than resource amount indicated by the margin. The margin
resource quota can only be used for the specific S-NSSAIList.
Value 0 indicates that no margin is used.

allowedValues:
0:100

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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r RMPol i cyM nRa
tio

The RRM policy setting the minimum percentage of radio
resources to be allocated to the corresponding S-NSSAIList.

This quota can be strict or float quota. Strict quota means
resources are not allowed for other SNSSAIs even when they are
not used by the defined sSNSSAIList. Float quota resources can be
used by other sSNSSAIs when the defined sSNSSAIList do not need
them.

Value 0 indicates that there is no minimum limit.

allowedValues:
0:100

NOTE: The averaging time interval is implementation dependent.

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

r RMPol i cyMar gi

Minimum guota margin ratio is applicable when minimum quota

type: Integer

allowedValues: Not applicable

nM nRati o policy ratio is of type “float quota”. It defines the resource quota multiplicity: 0..1
within minimum quota to reserve buffers for new resource isOrdered: N/A
requirements for the specified S-NSSAIList. With the margin ratio, | isUnique: N/A
unused resources of the minimum resource quota can be defaultValue: None
allocated to other S-NSSAIls when the free resources are more allowedValues: N/A
than resource amount indicated by the margin. The margin isNullable: False
resource quota can only be used for the specific S-NSSAIList.
Value 0 indicates that no margin is used.
allowedValues:
0:100

r RMPol i cy It represents RRM policy which includes guidance for split of radio | type: String
resources between the S-NSSAIs that the cell supports in case multiplicity: 1
when the rRMPolicyType is absent or equal to 0. The RRM policy | isOrdered: N/A
is implementation dependent. isUnique: N/A

defaultValue: None
isNullable: False

subcarri er Spac
ing

Subcarrier spacing configuration for a BWP. See subclause 5 in
TS 38.104 [12].

AllowedValues: [15, 30, 60, 120] depending on the frequency
range FR1 or FR2.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

txDirection

Indicates if the transmission direction is downlink (DL), uplink (UL)
or both downlink and uplink (DL and UL).

allowedValues:
”DL", "UL”, uDL and ULu

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bwpCont ext It identifies whether the object is used for downlink, uplink or type: Enum
supplementary uplink. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
"DL", "UL", "SUL" defaultValue: None
isNullable: False
islnitial Bap It identifies whether the object is used for initial or other BWP. type: Enum
allowedValues:
multiplicity: 1
"INITIAL", "OTHER" isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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start RB

Offset in common resource blocks to common resource block 0 for
the applicable subcarrier spacing for a BWP. This corresponds to
N_BWP_start, see subclause 4.4.5in TS 38.211 [32].

allowedValues:

0 to N_grid_size — 1, where N_grid_size equals the number of
resource blocks for the BS channel bandwidth, given the
subcarrier spacing of the BWP.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nunber O RBs Number of physical resource blocks for a BWP. This corresponds | type: Integer
to N_BWP_size, see subclause 4.4.5in TS 38.211 [32]. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
1 to N_grid_size — startRB of the BWP. Se startRB for definition of | defaultValue: None
N_grid_size. isNullable: False
nRTCl This is the Target NR Cell Identifier. It consists of NR Cell type: Integer
Identifier (NCI) and Physical Cell Identifier of the target NR cell multiplicity: 1
(nRPCI). isOrdered: N/A
isUnique: N/A
The NRRelation.nRTCI identifies the target cell from the defaultValue: None
perspective of the NRCell, the name-containing instance of the isNullable: False
subject NRCellCU instance.
adj acent Cel | This attribute contains the DN of an AdjacentNRCell (NRCel | CU type: DN
or Ext er nal NRCel | CU) or AdjacentEutranCell multiplicity: 1

(EutranCel | FDD or EutranCel | TDD or
Ext er nal EutranCel | FDD or Ext ernal Eut ranCel | TDD)

allowedValues: Not applicable.

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

ssbFrequency

Indicates cell defining SSB frequency domain position

Frequency of the cell defining SSB transmission. The frequency
provided in this attribute identifies the position of resource element
RE=#0 (subcarrier #0) of resource block RB#10 of the SS block.
The frequency must be positioned on the NR global frequency
raster, as defined in TS 38.101 [42] subclause 5.4.2. and within
bSChannel BwDL.

allowedValues: 0..3279165

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ssbPeriodicity

Indicates cell defined SSB periodicity in number of subframes
(ms).

The SSB periodicity in msec is used for the rate matching
purpose.

allowedValues: 5, 10, 20, 40, 80, 160.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ssbSubCarrierS
paci ng

Subcarrier spacing of SSB. See subclause 7.4.3.1 of
TS 38.211 [32].

allowedValues:
Only the values 15kHz or 30 kHz (<6GHz), 120 kHz or 240 kHz
(>6GHz) are applicable.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sshOf f set

Indicates cell defining SSB time domain position. Defined as the
offset of the measurement window, in number of subframes (ms),
in which to receive SS/PBCH blocks, where allowed values
depend on the ssbPeri odicity.

allowedValues:
ssbPeriodicity5 ms 0..4,
ssbPeriodicityl0 ms 0..9,
ssbPeriodicity20 ms 0..19,
ssbPeriodicity40 ms 0..39,
ssbPeriodicity80 ms 0..79,
ssbPeriodicity160 ms 0..159.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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ssbDurati on Duration of the measurement window in which to receive type: Integer
SS/PBCH blocks. It is given in number of subframes (ms) (see multiplicity: 1
38.213 [41], subclause 4.1. isOrdered: N/A
isUnique: N/A
allowedVvalues: 1, 2, 3,4, 5. defaultValue: None
isNullable: False

NOTE 1: The averaging time interval is implementation dependent.

NOTE 2: The radio resource can be signaling resources (e.g. RRC connected users) or user plane resources (e.g.
PDCP). The detail resource and how to map the ratio to exact number of resources is implementation
dependant.

NOTE 3: The averaging time interval is implementation dependent.

NOTE 4: How to cacluate the sum of the ratio is implementation dependent.

4.5 Common notifications

This subclause presents alist of notifications, defined in [35], that provisioning management service consumer can
receive. The notification parameter obj ect Cl ass/ obj ect | nst ance, defined in [26], would capture the DN of an
instance of an 10C defined in the present document.

Name Qualifier | Notes
noti fyMJ Attri but eVal ueChanges (@)
noti fyMJ Creation ©)
noti fyMJ Del eti on ©)

5 Information Model definitions for 5GC NRM

5.1 Imported information entities and local labels

Label reference Local label
TS 28.622 [30], IOC, SubNet wor k SubNet wor k
TS 28.622 [30], IOC, ManagedEl enent ManagedEl enent
TS 28.622 [30], IOC, ManagedFunct i on ManagedFuncti on
TS 28.622 [30], IOC, EP_RP EP_RP
TS 28.708 [21], IOC, Ser vi ngGAFuncti on Ser vi ngGAFunct i on
TS 28.702 [20], IOC, Snsl wnscFunct i on Snsl wrscFunct i on
TS 28.702 [20], IOC, SnsGrscFunct i on SmsGrscFunct i on
TS 28.702 [20], IOC, G cFuncti on Gm cFuncti on
3GPP TS 28.658 [19], attribute, pLmml dLi st pLMNI DLi st
5.2 Class diagram
5.2.1  Class diagram of 5GC NFs
5.21.1 Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for NRM of 5GC NFs
definitions. This clause provides the overview of the relationships of relevant classesin UML. Subsequent clauses
provide more detailed specification of various aspects of these classes.

The Figure 5.2.1.1-1 shows the 5GC NF NRM containment/naming relationship.
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«InformationObjectClass»

«InformationObjectClass»
LMFFunction

«InformationObjectClass»
NGEIRFunction

«InformationObjectClass»,
NSSFFunction

% <<names>>

% <<names>>

«InformationObjectClass»
ManagedElement
(from 28.622)

«InformationObjectClass»

*

<<names>>

SEPPFunction

«InformationObjectClass»

<<names>>

NSSFFunction

«InformationObjectClass»

<<names>>

<<names>>
*

<<names>> 4

<<names>> *

<<names>> %

ExternalAMFFunction

«InformationObjectClass»,
AMFFunction

«InformationObjectClass»
SMFFunction

«InformationObjectClassu
UPFFunction

«InformationObjectClass»

<<names>>

PCFFunction

«InformationObjectClass»

SMSFFunction

«InformationObjectClass»

<<names>>

<<names>> *

NEFFunction

«InformationObjectClass»

UDRFunction

«InformationObjectClass»

<<names>>

<<names>> *

NRFFunction

«InformationObjectClass»,

*

<<names>>

UDMFunction

«InformationObjectClass»,

N3IWFFunction

<<Saweus>

*

«InformationObjectClass»
AFFunction

AUSFFunction

Figure 5.2.1.1-1: 5GC NRM containment/naming relationship

The Figure 5.2.1.1-2 shows the transport view of AMF NRM.
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EP_N2

«ProxyClass»
FarEnd_N2

<<names>>

This proxy class represen
GNBFunction or
GNBCUCPFunction (TS
28.541) or ENBFunction (TS
28.658) or N3IWFFunction

X

00900

«InformationObjectClass»

EP_N8

«InformationObjectClass»
UDMFunction

<<names>>

«InformationObjectClass»

EP_N11

«InformationObjectClass»
SMFFunction

<<names>> «

«InformationObjectClass»

EP_N12

«InformationObjectClass»
AUSFFunction

EP_SBI_X

FarEnd_SBIX

NRFFunction or NEFFunction
or UDRFunction or
UDSFFunction or

NWDA FFunction

<<names>> % [«InformationObjectClass»| «InformationObjectClass»
EP_N14 AMFFunction
<<names>> * |«InformationObjectClass» «InformationObjectClass»
EP_N15 PCFFunction
<<names>> % |[«InformationObjectClass») «InformationObjectClass»
EP_N17 NGEIRFunction
<<hames>> * |«InformationObjectClass»| «InformationObjectClass»
EP_N22 NSSFFunction
<<names>> « X . «InformationObjectClass»)
«InformationObjectClass» MMEFunction
EP_N26 (TS 28.708)
<<names>> % [«InformationObjectClass» «InformationObjectClass»
EP_N20 SMSFFunction
<<names>> * |«InformationObjectClass» «InformationObjectClass»
EP_NLS LMFFunction
<<names>> * |«InformationobjectClass» «In-For‘matlonObjf:actclass»
EP NLG GmlcFunction
- (TS 28.702)
It represents
<<names>> % |«InformationObjectClass»| «ProxyClass»

Figure 5.2.1.1-2: Transport view of AMF NRM

The Figure 5.2.1.1-3 shows the transport view of SMF NRM.
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<<names>>
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XX

<<names>>

<«<names>> 4

<<names>> *

o

<<names>>
* |«InformationObjectClass»
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«InformationObjectClass»
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1. J«InformationObjectClass»|

EP_N4

UPFFunction

EP_N10

«InformationObjectClass»)

«InformationObjectClass»
UDMFunction

EP_N11

«InformationObjectClass»)

«InformationObjectClass»
AMFFunction

EP_N7

«InformationObjectClass»

<<names>> x

«InformationObjectClass»
PCFFunction

EP_N16

«InformationObjectClass»

<<names>>

*

«InformationObjectClass»

EP_S5C

«InformationObjectClass»)

SMFFunction
It represents
«P r‘oxysla ss» | | ServingGW Function
FarEnd_S5C (from TS 28.708)

1| «ProxyClass»

EP_SBI_X

FarEnd_SBIX

Figure 5.2.1.1-3: Transport view of SMF NRM

The Figure 5.2.1.1-4 shows the trangport view of UPF NRM.

«InformationObjectClass»
UPFFunction

<<names>>
*

<>

«InformationObjectClass» 1

It represents NRFFunction
or NEFFunction or

— -|UDRFunction or
UDSFFunction or

NWDA FFunction

EP_N4

<<names>>

0

«InformationObjectClass»| 1

«InformationObjectClassy)

SMFFunction

EP_N3

<<names>> *

«InformationObjectClass» 1

«ProxyClass»
FarEnd_N3

It represents GNodeBFunction o
GNBCUUPFunction (TS 28.541)
or ENBFunction (TS 28.658) or
N3IWFFunction

EP_N9

<<names>> *

<<names>>

«InformationObjectClass»{ 1

«InformationObjectClass»

EP_S5U

*

«InformationObjectClass» 1

<<names>>

EP_SBI_X

«InformationObjectClass» 1

UPFFunction
«ProxyClass» | _ |It represents ServingGWFunctio
FarEnd_S5U (from 28.708)
It represents NRFFunction or
«ProxyClass» | _ |NEFFunction or UDRFunction or
FarEnd_SBIX UDSFFunction or

NWDAFFunction

EP_N6

«InformationObjectClass»

DNFunction

Figure 5.2.1.1-4: Transport view of UPF NRM

The Figure 5.2.1.1-5 shows the transport view of N3IWF NRM.

N3IWFFunction

«InformationObjectClass»

«InformationObjectClass»

AMFFunction

<<names>>
o * |«InformationObjectClass»| 1 1
EP_N2
<<names>>
* |«InformationObjectClass» 1 1
S EP_N3

«InformationObjectClass»

UPFFunction

Figure 5.2.1.1-5: Transport view of N3IWF NRM

The Figure 5.2.1.1-6 shows the transport view of PCF NRM.
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. * |«InformationObjectClass»| 1 1. J«InformationObjectClass»
«InformationObjectClass» EP_N7 SMFFunction
PCFFunction
<<names>>
% |«InformationObjectClass»| 1 1 J«InformationObjectClass»
EP_N15 AMFFunction
<<hames>> * «InformationObjectClass»| 1 1_[«InformationObjectClass»
EP_N16 PCFFunction
<<names>> * |«InformationObjectClass»| 1 1 |«InformationObjectClass»
EP_N5 AFFunction
SSNAmes>> - «InformationObjectClass»| 1 1_|«InformationObjectClass»
EP_Rx AFFunction
It represents NRFFunction or
<<names>> ¥ «InformationObjectClass»| 1 «ProxyClass» L _|NEFFunction or UDRFunction or
EP_SBI_X FarEnd_SBIX UDSFFunction or
NWDAFFunction
Figure 5.2.1.1-6: Transport view of PCF NRM
The Figure 5.2.1.1-7 shows the transport view of AUSF NRM.
<<names>>
~ * |«InformationObjectClass»| 1 «InformationObjectClass»
«InformationObjectClass» EP_N12 AMFFunction

AUSFFunction

<<names>>
«InformationObjectClass»| 1 1 |«InformationObjectClass»

*
EP_N13 UDMFunction
<<names>> - - It represents NRFFunction or
* |«InformationObjectClass» 1 «ProxyClass» L _| NEFFunction or UDRFunction or

EP_SBI_X FarEnd_SBIX UDSFFunction or
NWDAFFunction
Figure 5.2.1.1-7: Transport view of AUSF NRM
The Figure 5.2.1.1-8 shows the transport view of UDM NRM.
~ * |«InformationObjectClass»| 1 «InformationObjectClass»
«InformationObjectClass» EP_N8 AMFFunction
UDMFunction
<<names>>
* |«InformationObjectClass» 1 «InformationObjectClass»
EP_N10 SMFFunction
SENAMES>> «InformationObjectClass» 1 «InformationObjectClass»
EP_N13 AUSFFunction
<<names>> * X X It represents NRFFunction or
«InformationObjectClass» 1 «ProxyClass» L _| NEFFunction or UDRFunction or
EP_SBI_X FarEnd_SBIX UDS FFunction or
NWDAFFunction
Figure 5.2.1.1-8: Transport view of UDM NRM
The Figure 5.2.1.1-9 shows the transport view of UDR NRM.
. . <<names>>
«InformationObjectClass» * |«InformationObjectClass» 1 1 «ProxyClass» | |Itrepresents any other
UDRFunction EP_SBI_X FarEnd_SBIX 5GC node

Figure 5.2.1.1-9: Transport view of UDR NRM
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The Figure 5.2.1.1-10 shows the transport view of UDSF NRM.

UDSFFunction

«InformationObjectClass»
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<<names>>
*

<

«InformationObjectClass»

«ProxyClass»

EP_SBI_X

Farend_SBIX

Figure 5.2.1.1-10: Transport view of UDSF NRM

The Figure 5.2.1.1-11 shows the transport view of NWDAF NRM.

NWDAFunction

«InformationObjectClass»

<<names>>
*

>

«InformationObjectClass»

«ProxyClass»

It represents any other
5GC node

]

It represents any other

EP_SBI_X

FarEnd_SBIX

Figure 5.2.1.1-11: Transport view of NWDAF NRM

The Figure 5.2.1.1-12 shows the transport view of NRF NRM.

«InformationObjectClass»
NRFFunction

«Name»
*

o

«InformationObjectClass»

]

5GC node

i1~

EP_SBI_X

The Figure 5.2.1.1-13 shows the transport view of NSSF NRM.

«Name»
*

«InformationObjectClass»

«ProxyClass»
Farend_SBI_X1°~

It represents any other
5GC node

]

EP_N27

«InformationObjectClass»
ExternalNRFFunction

Figure 5.2.1.1-12: Transport view of NRF NRM

«Name»

«InformationObjectClass»
NSSFunction

*

o

«InformationObjectClass»

AN

EP_N22

«Name»
*

«InformationObjectClass»

«InformationObjectClass»
AMFFunction

EP_N31

«Name»

«InformationObjectClass»

1N

«InformationObjectClass»
ExternalNSSFFunction

It

EP_SBI_X

«ProxyClass»
FarEnd_SBI_x2 ©-

represents

NRFFunction or
NEFFunction or
UDRFunction or
UDSFFunction or

Figure 5.2.1.1-13: Transport view of NSSF NRM

The Figure 5.2.1.1-14 shows the transport view of SMSF NRM.

SMSFFunction

«InformationObjectClass»

<<names>>
*

>

«InformationObjectClass»

EP_N20

<<names>>
<>—§|_*

«InformationObjectClass»)

EP_N21

<<names>>

«InformationObjectClass»|

EP_MAP_SMSC

NWDAFFunction
1 1 J«InformationObjectClass»
AMFFunction
1 1. J«InformationObjectClass»)
UDMFunction
1 «ProxyClass» This proxy class represents

SmslwmscFunction or
SmsGmscFunction (TS 28.702)

T

FarEnd_MAPSMSC

Figure 5.2.1.1-14: Transport view of SMSF NRM
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The Figure 5.2.1.1-15 shows the transport view of 5G location service related NRM.

<<names>> 3 K . .
«InformationObjectClass» - * |«InformationObjectClass»| 1 «InformationObjectClass»

LMFFunction EP_NLS AMFFunction

Figure 5.2.1.1-15: Transport view of LMF NRM

The Figure 5.2.1.1-16 shows the transport view of 5G-EIR NRM.

. . <<names>>
«InformationObjectClass» - * [«InformationObjectClass»| 1 «InformationObjectClass»

NGEIRFunction EP_N17 AMFFunction

Figure 5.2.1.1-16: Transport view of 5G-EIR NRM

The Figure 5.2.1.1-17 shows the transport view of SEPP NRM.

<<names>>
*

> |

«InformationObjectClass»| 1 1 J«InformationObjectClass»
EP_N32 SEPPFunction

«InformationObjectClass»

i <<names>>
SEPPFunction * |«InformationObjectClass»| 1 1. «ProxyClass» It represents any 5GC
K>——— EP SBI IPX FarEnd SBIIPX — — control plane NF which uses
— P arshd_ service-based interface

Figure 5.2.1.1-17: Transport view of SEPP NRM
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This clause depicts the inheritance relationships that exist between |OCs.

ETSI TS 128 541 V15.2.0 (2019-05)

Figure 5.2.1.2-1 shows the inheritance hierarchy from |0C ManagedFunction related to the 5GC NF NRM.

«InformationObjectClass»
ExternalNRFFunction

:

«InformationObjectClass»
ExternalNSSFFunction

«InformationObjectClass»
LMFFunction

«InformationObjectClass»

NGEIRFunction

«InformationObjectClass»
NSSFFunction

«InformationObjectClass»
SEPPFunction

InformationObjectClass»
ManagedFunction <—
(from 28.622) <
NNNDNNDNDNDNN N ANDND

«InformationObjectClass»
NSSFFunction

«InformationObjectClass»

«InformationObjectClass»
ExternalAMFFunction

«InformationObjectClass»
AMFFunction

«InformationObjectClass»
SMFFunction

«InformationObjectClassU

UPFFunction

«InformationObjectClass»
PCFFunction

SMSFFunction

«InformationObjectClass»

«InformationObjectClass»
NEFFunction

UDRFunction

«InformationObjectClass»

«InformationObjectClass»
NRFFunction

«InformationObjectClass»
UDMFunction

N3IWFFunction

«InformationObjectClass»
AUSFFunction

Figure 5.2.1.2-1: Inheritance hierarchy from IOC ManagedFunction related to the 5GC NF NRM
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Figure 5.2.1.2-2 shows the inheritance hierarchy from |OC EP_RP related to 5GC NF NRM.

«InformationObjectClass»
EP_N33

55

«InformationObjectClass»
EP_N32

InformationObjectClass»

(from 28.622)

EP_RP

«InformationObjectClass»
EP_N31

T

«InformationObjectClass»
EP_N27

«InformationObjectClass»
EP_N26

«InformationObjectClass»
EP_N22

«InformationObjectClass»
EP_N18

«InformationObjectClass»
EP_N17

«InformationObjectClass»
EP_N16

«InformationObjectClass»
EP_N15

«InformationObjectClass»

EP_N14

DMNDNNNDNDNDNDN DANDNNAJAN NN
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«InformationObjectClass»
EP_N2

«InformationObjectClass»
EP_N3

«InformationObjectClassU
EP_N4

)

«InformationObjectClass»
EP_N5

«InformationObjectClass»

EP_N6

«InformationObjectClass»

EP_N7

«InformationObjectClass»

EP_NS

«InformationObjectClass»

EP_N9

«InformationObjectClass»

EP_N10

«InformationObjectClass»

EP_N11

«InformationObjectClass»

EP_N12

«InformationObjectClass»
EP_N13

«InformationObjectClass»
EP_SBI_X

Figure 5.2.1.2-2: Inheritance hierarchy from |IOC EP_RP related to the 5GC NF NRM

5.2.2
5.2.2.1

Class diagram of AMF Region/AMF Set

Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for NRM of AMF
Region/AMF Set definitions. This clause provides the overview of the relationships of relevant classesin UML.

Subsequent clauses provide more detailed specification of various aspects of these classes.

The Figure 5.2.2.1-1 shows the AMF Region/AMF Set NRM contai nment/naming relationship.
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«InformationObjectClass»
SubNetwork
from 2 22

<<names>>
<<names>>

*
*

«InformationObjectClass»| 1 «InformationObjectClass»
AMFRegion AMFSet

0..1

<<names>>
*

«InformationObjectClass»
AMFFunction

Figure 5.2.2.1-1: AMF Region/AMF Set NRM

5.2.2.2 Inheritance
This clause depicts the inheritance relationships that exist between 10Cs.

Figure 5.2.2.2-1 shows the inheritance hierarchy from 1OC ManagedFunction related to the AMF Region/AMF Set
NRM.

«InformationObjectClass»
ManagedFunction
(from 28.1622)

«InformationObjectClass» «InformationObjectClass»
AMFRegion AMFSet

Figure 5.2.2.2-1: AMF Region/AMF Set Inheritance

5.3 Class definitions

53.1 AMFFuncti on

53.1.1 Definition
This 10C represents the AMF functionality in 5GC. For more information about the AMF, see 3GPP TS 23.501 [2].
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5.3.1.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
pLIMNI dLi st M T T F T
aMFl dentifier M T T F T
sBI FQDN M T T F T
sBI Servi ceLi st M T F F T
wei ght Fact or M T T [= T
sNSSAI Li st CM T F F T
5.3.1.3 Attribute constraints
Name Definition
sNSSAI Li st Support Qualifier Condition: Network slicing feature is supported.
5.3.1.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.2 SMFFunct i on

5.3.2.1 Definition
This 1OC represents the SMF function in 5GC. For more information about the SMF, see 3GPP TS 23.501 [2].

5.3.2.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
pLIMNI dLi st M T T F T
nRTAC i st M T T F T
sBI FQDN M T T F T
sBI Servi ceLi st M T F F T
sSNSSAI Li st CM T T E T
5.3.2.3 Attribute constraints
Name Definition
sSNSSAI Li st Support Qualifier Condition: Network slicing feature is supported.
5.3.24 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.3 UPFFuncti on

5.33.1 Definition
This 10C represents the UPF function in 5GC. For more information about the UPF, see 3GPP TS 23.501 [2].
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5.3.3.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
pLIMNI dLi st M T T F T
nRTAC i st M T T F T
sNSSAI Li st CM T T F T
5.3.3.3 Attribute constraints
Name Definition
SNSSAI Li st CM Support The condition is "network slicing feature is supported".
Qualifier
5.3.34 Notifications

The common notifications defined in subclause 5.5 are valid for this 1OC, without exceptions or additions.

5.3.4
5.34.1

N31 WFFunct i on

Definition

This |OC represents the N3IWF function which is used to enable non-3GPP access networks connected to the 5GC. For
more information about the N3IWF, see 3GPP TS 23.501 [2].

5.3.4.2 Attributes
Attribute name Suppc_)rt isReadable isWritable islnvariant | isNotifyable
Qualifier
pLMNI dLi st M T T F T
5.3.4.3 Attribute constraints
None.
5.3.4.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.35 PCFFuncti on
5.35.1 Definition
This 1OC represents the PCF function in 5GC. For more information about the PCF, see 3GPP TS 23.501 [2].
5.35.2 Attributes
: Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
pLIMNI dLi st M T T F T
sBI FODN M T T F T
sBI Servi ceLi st M T F F T
sNSSAI Li st CM T T F T
5.3.5.3 Attribute constraints
Name Definition

SNSSAI Li st Support Qualifier

Condition: network slicing feature is supported.

5.3.54

Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.6 AUSFFuncti on
5.3.6.1 Definition
This IOC represents the AUSF function in 5GC. For more information about the AUSF, see 3GPP TS 23.501 [2].
5.3.6.2 Attributes
: Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
pLMNI dLi st M T T F T
sBI FODN M T T F T
sBI Servi ceLi st M T F F T
sSNSSAI Li st CM T T E T
5.3.6.3 Attribute constraints
Name Definition

sNSSAI Li st Support Qualifier

Condition: Network slicing feature is supported.

5.36.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.7 UDMFunct i on
5.3.7.1 Definition
This 10C represents the UDM function in 5GC. For more information about the UDM, see 3GPP TS 23.501 [2].
5.3.7.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
PLVNI dLi st M T T F T
sBI FQDN M T T = T
sBI Ser vi celi st M T F F T
sNSSAI Li st CM T T = T
5.3.5.3 Attribute constraints
Name Definition

SNSSAI Li st Support Qualifier

Condition: network slicing feature is supported.

5354 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.8
5.3.8.1

UDRFuncti on

Definition

ThisOC represents the UDR function in 5GC. For more information about the UDR, see 3GPP TS 23.501 [2].
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5.3.8.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable

PLMNI dLi st M T T F T

sBI FQDN M T T F T

sBI Ser vi celLi st M T F F T

sNSSAI Li st CM T T F T
5.3.8.3 Attribute constraints

Name Definition

SNSSAI Li st Support Qualifier

Condition: Network slicing feature is supported.

5384 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.9
5.3.9.1

UDSFFunct i on

Definition

This 1OC represents the UDSF function which can be interacted with any other 5GC NF defined in 3GPP TS 23.501
[2]. For more information about the UDSF, see 3GPP TS 23.501 [2].

5.3.9.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable

pLMNI dLi st M T T F T

sBI FQDN M T T = T

sBI Ser vi ceLi st M T F F T

sSNSSAI Li st CM T T E T
5.3.93 Attribute constraints

Name Definition

sNSSAI Li st Support Qualifier

Condition: Network slicing feature is supported.

5.394 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.10 NRFFuncti on

5.3.10.1 Definition

This IOC represents the NRF function in 5GC. For more information about the NRF, see 3GPP TS 23.501 [2].
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5.3.10.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable

PLMNI dLi st M T T F T

sBI FQDN M T T F T

sNSSAI Li st CM T T F T

nFProfil eLi st CM T T F T

nSl | dLi st (@] T T F T
5.3.10.3 Attribute constraints

Name Definition

sNSSAI Li st Support Qualifier

Condition: network slicing feature is supported.

nf Profil eLi st Support Qualifier

Condition: NF profile is registered and deregistered by management

system.

nSl | dLi st Support Qualifier

Condition: Network slicing feature is supported.

5.3.104 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.11 NSSFFuncti on

5.3.11.1 Definition
This 10C represents the NSSF function in 5GC. For more information about the NSSF, see 3GPP TS 23.501 [2].
5.3.11.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
pLIMNI dLi st M T T F T
sBI FQDN M T T F T
sSNSSAI Li st M T T F T
nSl | dLi st (0] T T F T
5.3.11.3 Attribute constraints
None.
5.3.11.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.12 AFFunction

5.3.121 Definition

This10C is defined for only purpose to describe the I0Cs representing its interaction interface with 5GC (i.e. EP_Rx

and EP_ND5). It has no any attributes defined.

5.3.13 DNFuncti on

5.3.131 Definition

This10C is defined for only purpose to describe the | OCs representing Data Network (DN) interaction interface with
5GC (i.e. EP_N®). It has no any attributes defined.
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5.3.14.2 Attributes
. Support ] - . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
pLMNI dLi st M T T F T
sBI FQDN M T T F T
sBI Servi ceLi st M T F F T
5.3.14.3 Attribute constraints
None.
5.3.14.4 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.15
5.3.15.1

LMFFuncti on

Definition

This IOC represents the LMF function defined in 3GPP TS 23.501 [2].

5.3.15.2 Attributes
Attribute name Sﬂgﬁf?(retr isReadable isWritable islnvariant | isNotifyable
pLMNI dLi st M T T F T
5.3.15.3 Attribute constraints
None.
5.3.15.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.16 NGElI RFuncti on

5.3.16.1 Definition

This 10C represents the 5G-EIR function in 5GC. For more information about the 5G-EIR, see 3GPP TS 23.501 [2].

5.3.16.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable

PLMNI dLi st M T T F T

sBI FQDN M T T = T

sBI Ser vi celi st M T F F T

SNSSAI Li st CM T T F T
5.3.16.3 Attribute constraints

Name Definition

SNSSAI Li st Support Qualifier

Condition: network slicing feature is supported.

5.3.16.4 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.17 SEPPFuncti on

5.3.17.1 Definition

This IOC represents the SEPP function which support message filtering and policing on inter-PLMN control plane
interface. For more information about the SEPP, see 3GPP TS 23.501 [2].

5.3.17.2 Attributes
Attribute name Sﬂgﬁf?(retr isReadable | isWritable islnvariant | isNotifyable
pLMNI dLi st M T T F T
5.3.17.3 Attribute constraints
None.
5.3.17.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.18 NWDAFFuncti on

5.3.18.1 Definition
This 1OC represents the NWDAF function in 5GC. For more information about the NWDAF, see 3GPP TS 23.501 [2].
5.3.18.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier

pLMNI dLi st M T T F T

sBI FQDN M T T = T

sBI Ser vi celi st M T F F T

sNSSAI Li st CM T T F T
5.3.18.3 Attribute constraints

Name Definition

SNSSAI Li st Support Qualifier

Condition: Network slicing feature is supported.

5.3.184 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5319 EP N2
5.3.19.1 Definition
This IOC represents the N2 interface between (R)AN and AMF, which isdefined in 3GPP TS 23.501 [2].
5.3.19.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.19.3 Attribute constraints
None.
5.3.194 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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5.3.20 EP_N3
5.3.20.1 Definition
This |OC represents the N3 interface between (R)AN and UPF, which is defined in 3GPP TS 23.501 [2].
5.3.20.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.20.3 Attribute constraints
None.
5.3.204 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

53.21 EP M
5.3.21.1 Definition
This 10C represents the N4 interface between SMF and UPF, which is defined in 3GPP TS 23.501 [2].
5.3.21.2 Attributes
Attribute name Sﬁgﬁﬁ; isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

5.3.21.3 Attribute constraints
None.
53214 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.22 EP_N5
5.3.22.1 Definition
This 10C represents the N5 interface between PCF and AF, which is defined in 3GPP TS 23.501 [2].
5.3.22.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T

5.3.22.3 Attribute constraints
None.
5.3.224 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.23 EP_N6
5.3.23.1 Definition
This IOC represents the N6 interface between UPF and DN, which is defined in 3GPP TS 23.501 [2].
5.3.23.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.23.3 Attribute constraints
None.
5.3.234 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.24 EP_N7
5.3.24.1 Definition
This 10C represents the N7 interface between SMF and PCF, which is defined in 3GPP TS 23.501 [2].
5.3.24.2 Attributes
Attribute name Sﬁgﬁﬁ; isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

5.3.24.3 Attribute constraints
None.
5.3.24.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.25 EP_N8
5.3.25.1 Definition
This 10C represents the N8 interface between AMF and UDM, which is defined in 3GPP TS 23.501 [2].
5.3.25.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T

5.3.253 Attribute constraints
None.
5.3.254 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.26 EP_N9
5.3.26.1 Definition
This IOC represents the N7 interface between two UPFs, which is defined in 3GPP TS 23.501 [2].
5.3.26.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.26.3 Attribute constraints
None.
5.3.26.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.27
5.3.27.1

EP_N10

Definition

This IOC represents the N10 interface between SMF and UDM, which is defined in 3GPP TS 23.501 [2].

5.3.27.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Address (0] T T F T
r enot eAddr ess (0] T T F T

5.3.27.3 Attribute constraints
None.
5.3.274 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.28 EP N11

5.3.28.1 Definition
This IOC represents the N11 interface between AMF and SMF, which isdefined in 3GPP TS 23.501 [2].
5.3.28.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address ) T T F T
r enot eAddr ess (0] T T F T

5.3.28.3 Attribute constraints
None.
5.3.28.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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5.3.29.1 Definition
This |OC represents the N12 interface between AMF and AUSF, which isdefined in 3GPP TS 23.501 [2].
5.3.29.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.29.3 Attribute constraints
None.
5.3.294 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.30 EP N13

5.3.30.1 Definition
This 10C represents the N13 interface between AUSF and UDM, which is defined in 3GPP TS 23.501 [2].
5.3.30.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

5.3.30.3 Attribute constraints
None.
5.3.304 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.31 EP_N14

5.3.31.1 Definition
This |OC represents the N14 interface between two AMFs, which is defined in 3GPP TS 23.501 [2].
5.3.31.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T

5.3.31.3 Attribute constraints
None.
5.3.314 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.32 EP_N15
5.3.32.1 Definition
This IOC represents the N15 interface between AMF and PCF, which is defined in 3GPP TS 23.501 [2].
5.3.32.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.32.3 Attribute constraints
None.
5.3.324 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.33 EP _N16

5.3.33.1 Definition
This 10C represents the N16 interface between two SMFs, which is defined in 3GPP TS 23.501 [2].
5.3.33.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

5.3.33.3 Attribute constraints
None.
5.3.334 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.34 EP_N17

5.3.34.1 Definition
This |OC represents the N17 interface between AMF and 5G-EIR, which isdefined in 3GPP TS 23.501 [2].
5.3.34.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T

5.3.34.3 Attribute constraints
None.
5.3.344 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

ETSI




3GPP TS 28.541 version 15.2.0 Release 15

5.3.35 EP _N20

69

ETSI TS 128 541 V15.2.0 (2019-05)

5.3.35.1 Definition
This IOC represents the N20 interface between AMF and SMSF, which isdefined in 3GPP TS 23.501 [2].
5.3.35.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.35.3 Attribute constraints
None.
5.3.354 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.36 EP_N21

5.3.36.1 Definition
This 10C represents the N21 interface between SMSF and UDM, which is defined in 3GPP TS 23.501 [2].
5.3.36.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess ) T T F T

5.3.36.3 Attribute constraints
None.
5.3.36.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.37 EP_N22
5.3.37.1 Definition
This 10C represents the N22 interface between AMF and NSSF, which is defined in 3GPP TS 23.501 [2].
5.3.37.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Address O T T F T
r enot eAddr ess O T T F T

5.3.37.3 Attribute constraints
None.
5.3.374 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.38 EP_N26
5.3.38.1 Definition

This IOC represents the N26 interface between AMF and MME, which is defined in 3GPP TS 23.501 [2].

5.3.38.2 Attributes

Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (0] T T F T

5.3.38.3 Attribute constraints

None.

5.3.38.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
5.3.39 EP_SBI X

5.3.39.1 Definition

This 10C represents the service-based interfaces from any 5GC NF towards UDSF, UDR, NEF, NRF and NWDAF, as
these NFs can be interacted with any other 5GC NF, see detail in 3GPP TS 23.501 [2].

5.3.39.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable
| ocal Address [0 T T F T
r enot eAddr ess o) T T F T
sBl servi celi st 0] T T F T

5.3.39.3 Attribute constraints

None.

5.3.39.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
5.3.40 EP_SBI I PX

5.3.40.1 Definition

This 10C represents the inter-connection interface from any 5GC control plane NF to SEPP, see detail in 3GPP TS
23.501[2].

5.3.40.2 Attributes

Attribute name Szgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress (@) T T F T
sBlserviceList (0] T T F T

5.3.40.3 Attribute constraints

None.
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The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.41 EP_S5C

5.341.1 Definition
This 10C represents the S5-C interface between SGW and SMF/PGW-C, which is defined in 3GPP TS 23.501 [2].
5.3.41.2 Attributes
Attribute name gl isReadable | isWritable islnvariant | isNotifyable
Qualifier
| ocal Addr ess 0] T T F T
r enot eAddr ess ) T T F T

53413 Attribute constraints
None.
53414 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.42
5.3.42.1

EP_S5U

Definition

This IOC represents the S5-U interface between SGW and UPF/PGW-U, which is defined in 3GPP TS 23.501 [2].

5.3.42.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Address (o) T T F T
r enot eAddr ess (0] T T F T

5.3423 Attribute constraints
None.
5.3424 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.43 EP Rx
5.3.43.1 Definition
This IOC represents the Rx interface between PCF and AF, which isdefined in 3GPP TS 23.501 [2].
5.3.43.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address ) T T F T
r enot eAddr ess (0] T T F T

5.3.43.3 Attribute constraints

None.
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The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.44 EP_NMAP_SMBC

53441 Definition

This |OC represents the MAP interface between SM SF and MSC-IWM SC/GM SC, which is defined in 3GPP TS 23.040

[22].
5.3.44.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess 0] T T F T
r enot eAddr ess O T T F T

5.3.443 Attribute constraints
None.
5.344.4 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.45 EP_NLS

5.3.45.1 Definition

This IOC represents the NLs interface between AMF and LMF, which is defined in 3GPP TS 23.501 [2].

5.3.45.2 Attributes
Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant | isNotifyable
| ocal Address (0] T T F T
r enot eAddr ess (0] T T F T

5.3.453 Attribute constraints
None.
5.3.454 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.46 EP NLG

5.3.46.1 Definition
This IOC represents the NLg interface between AMF and GMLC, which is defined in 3GPP TS 23.501 [2].
5.3.46.2 Attributes
q Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant | isNotifyable
| ocal Address O T T F T
r enot eAddr ess (0] T T F T

5.3.46.3 Attribute constraints

None.
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The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.47
5.3.47.1

EP N27

Definition

This |OC represents an end point of N27 interface between vVNRF and hNRF, which is defined in 3GPP TS 29.510 [10].

5.3.47.2 Attributes

Attribute name gl isReadable | isWritable isinvariant | isNotifyable

Qualifier

localAddress (@] T T F T
remoteAddress (@) T T F T
5.3.47.3 Attribute constraints
None.
5.3.47.4 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.48 EP_N31

5.3.48.1 Definition
This 1OC represents an end point of N31 interface between vNSSF and hNSSF, which is defined in 3GPP TS 29.531
[11].
5.3.48.2 Attributes
Attribute name gl isReadable | isWritable isinvariant | isNotifyable
Qualifier
localAddress 0] T T F T
remoteAddress o T T F T
5.3.48.3 Attribute constraints
None.
5.3.484 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.49 Ext ernal NRFFuncti on

5.3.49.1

Definition

This IOC represents external NRF function controlled by another management domain. For more information about the
NRF, see 3GPP TS 23.501 [2].
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5.3.49.2 Attributes

Attribute name Sﬂgﬁf?(retr isReadable isWritable islnvariant | isNotifyable
id M T F F T
pLIMNI dLi st M T T F T

5.3.49.3 Attribute constraints

None.

5.3.494 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
5.3.50 External NSSFFuncti on

5.3.50.1 Definition

This 10C represents external NSSF function controlled by another management domain. For more information about
the NSSF, see 3GPP TS 23.501 [2].

5.3.50.2 Attributes

Support

Attribute name Qualifier isReadable isWritable isinvariant | isNotifyable
id M T F F T
pLIMNI dLi st M T T F T

5.3.50.3 Attribute constraints
None.
5.3504 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.51 AM-Set
5.3.51.1 Definition

This IOC represents the AMF Set which consists of some AMFsthat serve a given area and Network Slice. For more
information about the AMF Set, see 3GPP TS 23.501 [2].

5.351.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable isWritable islnvariant | isNotifyable
pLMNI dLi st M T T F T
nRTAC i st M T T F T
aMFSet | d M T T F T
sNSSAI Li st CM T T F T
Attribute related to role
aMFRegi on M T T F T
aMFSet Menber Li st M T T F T
5.3.51.3 Attribute constraints
Name Definition
SNSSAI Li st Support Qualifier Condition: Network slicing feature is supported.

5.3514 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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5.3.52 AM-Regi on
5.3.52.1 Definition

This |OC represents the AMF Region which consists one or multiple AMF Sets. For more information about the AMF

Region, see 3GPP TS 23.501 [2].

5.3.52.2 Attributes
Attribute name Sﬂgﬁf?(retr isReadable isWritable islnvariant | isNotifyable
PLMNI dLi st M T T F T
nRTAC i st M T T F T
aMFRegi onl d M T T F T
sNSSAI Li st CM T T F T
Attribute related to role
aMFSet M T T F T
5.3.52.3 Attribute constraints
Name Definition

sNSSAI Li st Support Qualifier

Condition: Network slicing feature is supported.

5.3524 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.53 Ext ernal AMFFuncti on

5.3.53.1 Definition

This IOC represents an external AMF functionality used in EN-DC. For more information about the AMF, see

3GPP TS 23.501[2].

5.3.53.2 Attributes

Attribute name Sﬁgﬁﬁ; isReadable isWritable islnvariant | isNotifyable

 d M T F F T
pLMNI dLi st M T T F T
aMFl denti fier M T T F T

5.3.53.3 Attribute constraints

None.

5.3.53.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.4

54.1 Attribute properties

Attribute definitions

The following table defines the attributes that are present in several Information Object Classes (10Cs) of the present

document.
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Attribute Name Documentation and Allowed Values Properties
aMFl dentifier The AMFI is constructed from an AMF Region ID, an AMF Set ID | type: Integer
and an AMF Pointer. The AMF Region ID identifies the region, the | multiplicity: 1
AMF Set ID uniquely identifies the AMF Set within the AMF isOrdered: N/A
Region, and the AMF Pointer uniquely identifies the AMF within isUnique: N/A

the AMF Set. (Ref. 3GPP TS 23.003 [13])

defaultValue: None
allowedValues: N/A
isNullable: False

aMFSet | d

It represents the AMF Set ID, which is uniquely identifies the AMF
Set within the AMF Region.

allowedValues: defined in subclause 2.10.1 of 3GPP TS 23.003
[13].

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

aMFSet Menber Li st

It is the list of DNs of AMFFunction instances of the AMFSet.

allowedValues: N/A

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

aMFRegi onl d

It represents the AMF Region ID, which identifies the region.

allowedValues: defined in subclause 2.10.1 of 3GPP TS 23.003
[13].

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

| ocal Addr ess

This parameter specifies the localAddress including IP address
and VLAN ID used for initialization of the underlying transport.

First string is IP address, IP address can be an IPv4 address (See
RFC 791 [37]) or an IPv6 address (See RFC 2373 [38]).
Second string is VLAN Id (See IEEE 802.1Q [39]).

type: String
multiplicity: 2
isOrdered: True
isUnique: N/A
defaultValue: None
isNullable: False

r enot eAddr ess

Remote address including IP address used for initialization of the
underlying transport.

IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6
address (See RFC 2373 [38]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nf ProfileLi st

It is a set of NFProfile(s) to be registered in the NRF instance.
NFProfile is defined in 3GPP TS 29.510 [23].

type: <<dataType>>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

nSl I dLi st It is a set of NSI Id. The NSI ID is defined in subclause 6.1.6.2.8 of | type: String
3GPP TS 29.531 [24]. multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
sNSSAIList See subclause 4.4.1.
sBI FQDN It is used to indicate the FQDN of the registered NF instance in type: String
service-based interface, for example, NF instance FQDN structure | multiplicity: 1
is: isOrdered: N/A
nftype<nfnum>.slicetype<sliceid>.mnc<MNC>.mcc<MCC>.3gppn | isUnique: N/A

etwork.org

defaultValue: None
allowedValues: N/A
isNullable: False
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sBI Servi celLi st

It is used to indicate the all supported NF services registered on
service-based interface.

type: String
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

nRTACLI st

It is the list of Tracking Area Code (either legacy TAC or extended
TAC) where the represented management function serving.

allowedValues:
Legacy TAC and Extended TAC are defined in clause 9.3.3.10
of TS 38.413 [5].

type: Integer
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

wei ght Fact or

The weight factor is typically set according to the capacity of local
node (AMF) relative to other nodes in the same type. And it is
used to achieve load balancing among a set of same type of
network functions. (Ref. 3GPP TS 23.501 [2])

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

5.5 Common notifications

This subclause presents alist of notifications, defined in [35], that provisioning management service consumer can

receive. The notification parameter obj ect Cl ass/ obj ect | nst ance, defined in [26], would capture the DN of an

instance of an 10C defined in the present document.

Name Qualifier | Notes

noti fyMJ Attri but eVal ueChanges (@)

noti fyMJ Creation ©)

noti fyMJ Del eti on ®)
6 Information Model definitions for network slice NRM
6.1 Imported information entities and local labels

Label reference Local label
3GPP TS 28.622 [30], IOC, Top Top
3GPP TS 28.622 [30], IOC, SubNet wor k SubNet wor k

3GPP TS 28.622 [30], IOC, ManagedFunct i on

ManagedFuncti on

3GPP TS 28.658 [19], attribute, pLmml dLi st

pLMNI DLi st
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6.2 Class diagram
6.2.1 Relationships

==|nformationObjectClass==

MetworkSlice
/ / \
==DataType== =<|nformationObjectClass== Q‘:}
SenviceProfile MetwarkSliceSubnet —

] T~

N

ETSI TS 128 541 V15.2.0 (2019-05)

SliceProfile ManagedFunction

<<DataType== <<|nformationObjectClass== <=QpenModelClass Preliminary==
MetworkSernvice

0.1
<=Mslncludeshf==

WMF

==0penModelClass, Preliminary==

Figure 6.2.1-1: Network slice NRM fragment relationship

NOTE 1. The <<OpenModelClass>> Net wor kSer vi ce and <<OpenModelClass>> VNF are defined in [40].

NOTE 2: Thetarget Network Service (NS) instance represents a group of VNFs and PNFs that are supporting the

source network slice subnet instance.

6.2.2 Inheritance

<=InformationObjectClass==>
SubMetwork
(from 28.622)

==InformationCbjectClass== =<=<|nformationObjectClass==
MetworkSlice MetworkSliceSubnet

Figure 6.2.2-1: Network slice inheritance relationship
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6.3 Class definitions
6.3.1 Net wor kSl i ce
6.3.1.1 Definition

This IOC represents the properties of anetwork slice instance in a 5G network. For more information about the network
diceinstance, see 3GPP TS 28.531 [26].

6.3.1.2 Attributes
Attribute name gl isReadable isWritable isInvariant isNotifyable
Qualifier
operational State M T F F T
adnini strativeState M T T F T |
servi ceProfil elLi st M T T F T
Attribute related to role
nSSl | d M T F F T
6.3.1.3 Attribute constraints
None.
6.3.1.4 Notifications

The common notifications defined in subclause 6.5 are valid for this 10C, without exceptions or additions.

6.3.2 Net wor kSl i ceSubnet
6.3.2.1 Definition

This IOC represents the properties of a network slice subnet instance in a 5G network. For more information about the
network slice subnet instance, see 3GPP TS 28.531 [26].

6.3.2.2 Attributes
Attribute name Szgﬁﬁ; isReadable isWritable isInvariant isNotifyable
nFl dLi st M T F F T
constituent NSSI | dLi st M T F F T
operational State M T F F T
adm ni strativeState M T T E T
nsl nfo CM T F F T
sliceProfilelList M T T F T
6.3.2.3 Attribute constraints
Name Definition
nsl nf o Support Condition: It shall be supported if the NSS instance is realized in the virtualized
Qualifier environment. Otherwise this attribute shall be absent.

6.3.2.4 Notifications

The common notifications defined in subclause 6.5 are valid for this 10C, without exceptions or additions.

6.3.3 ServiceProfile
6.3.3.1 Definition

This <<DataType>> represents the properties of network slice related requirement that should be supported by the
network slice instance in 5G network.
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6.3.3.2 Attributes
Attribute name Suppgrt isReadable isWritable isInvariant isNotifyable
Qualifier
serviceProfileld M T F T T
SNSSAI Li st M T T F T
pLMNI dLi st M T T F T
per f Req M T T F T
maxNunber of UEs o] T T F T
cover ageAr eaTALi st (0] T T F T
| at ency (0] T T F T
uEMbdbi i tyLevel (0] T T F T
resour ceShari nglLevel (0] T T F T
sST M T T F T
availability (0] T T F T

Attribute constraints

6.3.3.3

None.

6.3.34 Notifications
Not applicable.

6.3.4 SliceProfile
6.3.4.1 Definition

This <<DataType>> represents the properties of network slice subnet related requirement that should be supported by

the network dlice subnet instance in a 5G network.

6.3.4.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable
sliceProfileld M T F T T
sNSSAI Li st M T T F T
pLIMNI dLi st M T T F T
per f Req M T T F T
maxNunber of UEs o T T F T
cover ageAr eaTALi st (0] T T F T
| at ency (0] T T F T
uEMbdbi i tyLevel (0] T T F T
r esour ceShari nglLevel (0] T T F T

6.3.4.3

None.

6.3.4.4
Not applicable

Notifications

Attribute constraints
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6.4 Attribute definition
6.4.1  Attribute properties
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Attribute Name Documentation and Allowed Values Properties
availability This parameter specifies the availability requirement for an type: Float
network slice instance, expressed as a percentage. multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: True

nSSl |1 d

It is the DN of the MOI for the NSSI associated with the network
slice instance.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

serviceProfile
Id

A unique identifier of property of network slice related requirement
should be supported by the network slice instance.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

sliceProfileld

A unique identifier of the property of network slice subnet related
requirement should be supported by the network slice subnet
instance.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

constit uent NSS
I I dLi st

It is a list of DN of MOI(s) for the constituent NSSI associated with
the network slice subnet instance.

type: DN
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

nFl dLi st

It is a list of DN of the MOI(s) for the NF instances associated with
the network slice subnet instance.

type: DN
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

operational Sta
te

It indicates the operational state of the network slice instance or
the network slice subnet instance. It describes whether or not the
resource is physically installed and working.

allowedValues: "ENABLED", "DISABLED".
The meaning of these values is as defined in 3GPP TS 28.625
[17] and ITU-T X.731 [18].

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

adm ni strative
St at e

It indicates the administrative state of the network slice instance
or the network slice subnet instance. It describes the permission
to use or prohibition against using the imposed through the OAM
services.

allowedValues: “LOCKED”, “UNLOCKED”, SHUTTINGDOWN"
The meaning of these values is as defined in 3GPP TS 28.625
[17] and ITU-T X.731 [18].

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

nslnfo

This attribute contains the NsInfo of the NS instance
corresponding to the network slice subnet instance. The Nsinfo is
described in clause 8.3.3.2.2 of ETSI GS NFV-IFA 013 [29].

type: String
multiplicity: 1
isOrdered: N/A
isUnique: True

defaultValue: No default

value
isNullable: True
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perf Req

This parameter specifies the requirements to the NSI in terms of
the scenarios defined in the TS 22.261 [28], such as Experienced

data rate, Area traffic capacity (density) information of UE density.

It is a structure containing the following elements:
- list of perfRequirements

Depending on the sST value, the list of perfRequirements will be
- list of eMBBPerfReq

or

- list of URLLCPerfReq

or

- list of mloTPerfReq

NOTE: the list of mloTPerfReq is not addressed in the present
document.

allowedValues:

- list of eMBBPerfReq is a list of entries where an entry
identifies the performance requirements to the NSl in terms of the
scenarios defined in the Table 7.1-1 of TS 22.261 [28]. An entry
has the following attributes: expDataRateDL (Integer),
expDataRateUL (Integer), areaTrafficCapDL (Integer),
areaTrafficCapUL (Integer), userDensity (Integer), activityFactor
(Integer), uESpeed (Integer), coverage (String) (see Table 7.1-1
of TS 22.261 [28]).

- list of URLLCPerfReq is a list of entries where an entry
identifies the performance requirements to the NSl in terms of the
scenarios defined in the Table 7.2.2-1 of TS 22.261 [28]. An entry
has the following attributes: e2eLatency (Integer), jitter (Integer),
survivalTime (Integer), cSAvailability (Float), reliability (Float),
expDataRate (Integer), payloadSize (String), trafficDensity
(Integer), connDensity (Integer), serviceAreaDimension (String)
(see Table 7.2-1 of TS 22.261 [28]).

NOTE: Limitation on attribute values in instances of
Servi ceProfil eis not addressed in the present document.

type: <<dataType>>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

sNSSAI Li st

This parameter specifies the S-NSSAI list to be supported by the
new NSI to be created or the existing NSI to be re-used.

sNSSAList is defined in subclause 4.4.1

maxNunber of UEs

An attribute specifies the maximum number of UEs may
simultaneously access the network slice instance.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

cover ageAr eaTA
Li st

An attribute specifies a list of <TrackingArea> where the NSI can
be selected.

type: <<dataType>>
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

| at ency

An attribute specifies the packet transmission latency
(millisecond) through the RAN, CN, and TN part of 5G network
and is used to evaluate utilization performance of the end-to-end
network slice instance. See clause 6.3.1 of 28.554 [27].

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

uEMdbi i tyLeve
|

An attribute specifies the mobility level of UE accessing the
network slice instance. See 6.2.1 of TS 22.261 [28].

allowedValues: stationary, nomadic, restricted mobility, fully
mobility.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True
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serviceProfile
.resourceShari
ngLevel

An attribute specifies whether the resources to be allocated to the
network slice instance may be shared with another network slice
instance(s).

allowedValues: shared, non-shared.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: Yes
isNullable: True

sliceProfile.r
esour ceShari ng
Level

An attribute specifies whether the resources to be allocated to the
network slice subnet instance may be shared with another
network slice subnet instance(s).

allowedValues: shared, non-shared.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: Yes

isNullable: True
serviceProfile | An attribute specifies a list of ServiceProfile (see clause 6.3.3) type: << dataType >>
Li st supported by the network slice instance multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False

sliceProfileLi
st

An attribute specifies a list of SliceProfile (see clause 6.3.4)
supported by the network slice subnet instance

type: << dataType >>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

SST This parameter specifies the slice/service type for a type: Integer
ServiceProfile.. multiplicity: 1
isOrdered: N/A
See clause 5.15.2 of 3GPP TS 23.501 [2]. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
6.5 Common notifications

This subclause presents alist of notifications, defined in [35], that provisioning management service consumer can

receive. The notification parameter obj ect Cl ass/ obj ect | nst ance, defined in [26], would capture the DN of an

instance of an |OC defined in the present document.

Name Qualifier | Notes
noti fyMJ Attri but eVal ueChanges o]
noti fyMJ Creation 0
noti fyMJ Del eti on (@)

7 Solution Set (SS)

The present document defines the following NRM Solution Set definitions for NR and NG-RAN:

- XML based 3GPP NR and NG-RAN NRM Solution Set (Annex C).

- JSON based 3GPP NR and NG-RAN NRM Solution Set (Annex D).

- YANG based 3GPP NR and NG-RAN NRM Solution Set (Annex E).

The present document defines the following NRM Solution Set definitions for 5GC:

- XML based 3GPP 5GC NRM Solution Set (Annex F).
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- JSON based 3GPP 5GC NRM Solution Set (Annex G).
- YANG based 3GPP 5GC NRM Solution Set (Annex H).
The present document defines the following NRM Solution Set definitions for network slice and network slice subnet:
- XML based 3GPP Network Slice NRM Solution Set (Annex I).
- JSON based 3GPP Network Slice NRM Solution Set (Annex J).
- YANG based 3GPP Network Slice NRM Solution Set (Annex K).
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Annex A (normative):
Cell state handling

A.l Relation between the administrative state and the
"Pre-operation state of the gNB-DU Cell"

The administrative state indicates the permission to use or prohibition against using the cell, imposed through the OAM
services. The administrative state has three values: "LOCKED", "SHUTTING DOWN" or "UNLOCKED"

The meanings of these values are defined in ITU-T Recommendation X.731 [18].

The relation between the administrative state and the "Pre-operation state of the gNB-DU Cell" is defined in subclause 8.5 of TS
38.401 [4]. See below an extract from subclause 8.5 of TS 38.401 [4] on the F1 startup and cell activation.

If the oper ati onal St at e is"ENABLED" (i.e. the resource is physically installed and working) and if the
adm ni strativeSt at e is"UNLOCKED", the step "0: Pre-operational state” will exit and the step "1: F1 Setup
Request" will be executed.”

8.5 F1 Startup and cells activation

This function allows to setup the F1 interface between a gNB-DU and a gNB-CU and it allows to activate the gNB-DU
cells.

gNB-DU gNB-CU 5GC gNB/eNB

0. Pre-operational state

1. F1 Setup Request

\ J

‘2. NG Setup/gNB Configuration Update

‘3. F1 Setup Response

4. gNB-CU Configuration Update

5. gNB-CU Configuration Update Ack

4

‘6. Xn/X2 Setup

| -

Figure 8.5-1: F1 startup and cell activation

A.2  Combined state diagram for gNB cell

Thisisthe Combined state diagram for gNB cell.
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A 4 A4
Inactive 6 Active
Enabled
[
2 4 2a 2a,10
Locked
11 4
> 3 "
12 Idle B 4 Idle
Disabled Enabled
12
11

Initial and Final state

Figure A.2-1: Combined gNB cell state diagram

The gNB-DU maintains cell states. The following table isthe gNB cell state transition table.

In 3-split and 2-split deployment scenarios, the interactions between gNB-CU and gNB-DU are standardized. The
interactions specified under the column "The state transition events and actions' of "The gNB Cell state transition table"
below shall be present for the state transition.

In the non-split deployment scenarios, the interactions between gNB-CU and gNB-DU are not standardized. The

interactions between gNB-CU and gNB-DU specified under the column "The state transition events and actions' of
"The gNB Cell state transition table" can be replaced by other means that is not standardized.
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Table A.2-1: The gNB Cell state transition table
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Transition | The state transition event and actions
number
1 Event: Receive request to unlock.
Action: None.
2 Event: Receive request to lock.
Action: None.
2a Event: Receive request to lock
Action: Send to gNB-CU the "gNB-DU Configuration Update message" with served cell to delete.
3 Event: When the required cell resource is physically installed and working.
Action: none.
4 Event: When the required cell resource is not physically installed or is not working.
Action: Send to gNB-CU the "gNB-DU Configuration update message" with cell to delete.
da Event: When the required cell resource is physically uninstalled or is not working.
Action: Send to gNB-CU the "GNB-DU Configuration Update message" with served cell to delete.
5 Event: Receive from gNB-CU the "F1 Setup Response message" (identifying the cell to be activated).
The cell is activated successfully.
Actions: Do nothing or send gNB-CU the "gNB-DU Configuration Update message" with Cell stated as active'
_____ or‘ ————
Event: Receive from gNB-CU the "gNB-CU Configuration Update message" (identifying cell to be activated e.g., in
case that the cell was not activated using the "F1 Setup Response message").
Actions:
The cell is activated successfully.
Send to gNB-CU the "gNB-CU Configuration Update Response" to confirm the cell is in active state.
_____ or —————
Event: Receive from gNB-CU the "gNB-DU Configuration Update Acknowledge message"” (identifying cell to be
activated e.g., in case that the cell was not activated using the "F1 Setup Response message") and
the cell is activated successfully
Actions: Do nothing.
6 Event: Receive from gNB-CU the "gNB-CU Configuration Update message" and responds with gNB-CU
Configuration Update Acknowledge messages.
Actions: Respond with gNB-CU Configuration Update Acknowledge messages.
_____ or‘ ————
Event: Event: DU experiences an internal failure and decided to place the cell into inactive state.
Actions: Send to gNB-CU the "gNB-DU Cell status Update message"
7 Event: Send to gNB-CU the "F1 Setup request" (identifying the cell that is configured and ready to be activated).
Actions: none.
_____ Or —————
Send to gNB-CU the "gNB-DU Configuration Update message" with the served cell to add.
Actions: none.
8 Event: Sends to gNB-CU the "gNB-DU Configuration Update message" with served cell to delete. Receive
response from gNB-CU the "gNB-DU Configuration Update Acknowledge message".
Actions: None.
9 Event: Receive request to shut down.
Actions: None.
10 Event: Last user quit.
Actions: Send to gNB-CU the "GNB-DU Configuration Update message" with served cell to delete.
11 Event: When a cell is created and is configured.
Actions: None
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12

Event: When a cell is deleted.
Action: None.
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Annex B (normative):
NSI and NSSI state handling

B.1  NSI state handling

An NSl isalogical object in the management system that represents a complex grouping of resources that may bein
various states. At any time, the management system needs to know the state of an NSI.

The ITU-T X.731[18], to which [17] refers, has defined the inter-relation between the administrative state, operational
state and usage state of systemsin general.

Unlocked
3
Disabled Enabled
l<— 4
i
1 1 la
2a
Enabled
2 2
0 3
Disabled Enabled 2
5 < 4
Locked
Initial and Final state

Figure B.1: Combined NSI state diagram

In an NSI deployment scenario, the interactions between communication service management function, network dice
management function and network slice subnet management function are standardized. The interactions specified under
the column " The state transition events and actions' of "NSI state transition table" below shall be present for the state
transition.
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Allocate Dezllocate

De-activate
M5l = Locked NSl = Unlocked
& Disabled s, & Disabled
Activate
Allocate Deallocate Allocate Deallocate
De-activate
NS5l = Locked M5l = Unlocked
& Enabled 5 & Enabled
Activate
Lock
Last network =li Unlock

user quits N5|
NSl =

Shuttingdown
& Enabled

Figure B.2: NSI state diagram with state transition triggers

Table B.1: The NSI state transition table

Trigger The state transition events and actions

number

0 NSMF responds positively to the "Create NSI request" message, the NSl is created and the state is set to
Locked

1 NSMF responds positively to the "Activate NSI request” message (identifying the NSI to be activated).
_____ or —————
CM operation to set administrative state to Unlocked.

la CM Operation to set administrative state to Unlocked

2
The last user of the NSI stops using the NSI

2a CM Operation to set administrative state to Shutting down

3 When the NSI and its constituents are installed and working
NSMF receives positive response to the "Allocate NSSI" message (applicable to the NSl to be enabled).

4 When the NSI or its constituents are not installed or not working
NSMF receives positive response to the "Deallocate NSSI" message (applicable to the NSI to be
disabled)

5 NSMF responds positively to the "Deallocate NSI request" message, the NSl is deleted and the state is
set to NULL

B.2  State handling of NSSI

An NSSI isalogical object in the management system that represents a complex grouping of resources that may bein
various states. At any time the management system needs to know the state of an NSSI.
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ThelITU-T X.731[18], to which [17] refers, has defined the inter-relation between the administrative state, operational
state and usage state of systemsin general.

Unlocked
3
Disabled Enabled
< 4
i
1 1 1a
2a
Enabled
2 2
0 3
Disabled Enabled 2
5 < 4
Locked
Initial and Final state

Figure B.2.1: Combined NSSI state diagram

In an NSSI deployment scenario, the interactions between CSMF, NSMF and NSSMF are standardized. The
interactions specified under the column "The state transition events and actions' of "NSSI state transition table" below
shall be present for the state transition.

Allocate Desllocate

De-activate
MNS5I = Locked M551 = Unlocked
& Disabled 5 & Disabled
Activate
Allocate Deallocate Allocate Deallocate
De-activate
MSSI = Locked NSSI = Unlocked
& Enabled & Enabled
Activate
Lock

Last network subn
slice user guits N53I

NSSI =

Shuttingdown
& Enabled

Figure B.2.2: NSSI state diagram with state transition triggers
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Table B.2.1: The NSSI state transition table

Trigger The state transition events and actions

number

0 NSSMF responds positively to the "Create NSSI request" message, the NSSI is created and the state is
set to Locked

1 NSSMF responds positively to the "Activate NSSI request” message (identifying the NSSI to be
activated).
_____ Or ——————
CM operation to set administrative state to Unlocked.

la CM Operation to set administrative state to Unlocked

2
The last user of the NSSI stops using the NSSI

2a CM Operation to set administrative state to Shutting down

3 When the NSSI constituents are installed and working
NSSMF receives positive response to the "Create NSSI constituent” message (applicable to the NSSI to
be enabled).

4 When the NSSI constituents are not installed or not working
NSSMF receive positive response to the "Delete NSSI constituent" message (applicable to the NSSI to be
disabled)

5 NSSMF responds positively to the "Delete NSSI request” message, the NSSI is deleted and the state is
set to NULL.
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Annex C (normative):
XML definitions for NR NRM

C.1 General

This annex contains the XML definitions for the NR and NG-RAN NRM, in accordance with NR and NG-RAN NRM
Information Model definitions specified in clause 4.

C.2  Architectural features

The overall architectural feature of NR NRM information model is specified in clause 4, this clause specifies features
that are specific to the Schema definitions.

The XML definitions of the present document specify the schema for a configuration content, which can be included in
aconfiguration file for Bulk configuration management operations

C.3 Mapping
C.3.1 General mapping

An 10C mapsto an XML element of the same name as the I0C's name in the Information Model. An IOC

attribute maps to a sub-element of the corresponding 10C's XML element, and the name of this sub-element is the same
as the attribute's name in the Information Model.

C.3.2 Information Object Class (I0C) mapping

The mapping is not present in the current version of the present document.

C.4  Solution Set definitions
C.4.1 XML definition structure

The overall description of the file format of configuration data XML filesis provided by 3GPP TS 32.616 [33].

The present document defines the NRM-specific XML schema nrNrm.xsd for the NR NRM Information Model defined
in clause 4.

XML schema nrNrm.xsd explicitly declares NRM-specific XML element types for the related NRM.

The definition of those NRM-specific XML element types complies with the generic mapping rules defined in 3GPP TS
32.616 [33].

C.4.2 Graphical representation

The graphical representation is not present in the current version of the present document.

C.4.3 XML schema" nRNrm xsd"

<?xm version="1.0" encodi ng="UTF-8"?>
<l--
3GPP TS 28.541 NR Network Resource Mdel
XML schema definition
nrNrm xsd
-->
<schema xm ns="http://wwm. w3. or g/ 2001/ XM_Schema"
xm ns: xn="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 623#generi cNr n{
xm ns: nn="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_seri es/ 28. 541#nr Nr ni
xm ns: en="http://ww. 3gpp. org/ ftp/ specs/ archi vel/ 28_seri es/ 28. 659#eut r anNr ni'
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xm ns: epc="http://ww. 3gpp. org/ ftp/ specs/ archive/ 28_seri es/ 28. 709#epcNr ni'

xm ns: sme"htt p: // www. 3gpp. or g/ ft p/ specs/ archi ve/ 28_seri es/ 28. 626#st at eManagenent | RP"
xm ns: ngc="http://ww. 3gpp. org/ ftp/specs/archive/ 28 _seri es/ 28. 541#ngcNr ni

xm ns: sp="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 629#sonPol i cyNr ni

tar get Nanmespace="http: // ww. 3gpp. or g/ f t p/ specs/ ar chi ve/ 28_seri es/ 28. 541#nr Nr ni'
el emrent For nDef aul t =" qual i fi ed" >
<i mport namespace="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 623#generi cNrni'/ >
<i nport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_series/ 28. 709#epcNr ni'/ >
<i mport nanespace="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 626#st at eManagenent | RP"/ >
<i mport namespace="http://ww. 3gpp. org/ ftp/specs/archivel/ 28 series/28.541#ngcNr ni'/ >
<i nport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_seri es/ 28. 629#sonPol i cyNrni'/ >

<si npl eType name="Cnbl d">
<restriction base="unsi gnedLong">
<mex| ncl usi ve val ue="4294967295"/ >
</restriction>
</ si npl eType>
<si npl eType name="Cnbl dLengt h" >
<restriction base="integer">
<m nLengt h val ue="22"/>
<maxLengt h val ue="32"/>
</restriction>
</ si mpl eType>
<si npl eType name="Nci ">
<restriction base="unsi gnedLong">
<max| ncl usi ve val ue="68719476735"/ >
</restriction>
</ si mpl eType>

<si npl eType nanme="Pci ">
<restriction base="unsignedShort">
<mex!| ncl usi ve val ue="503"/>
<I-- Mnimmvalue is 0, maxi numvalue is 3x167+2=503 -->
</restriction>
</ si npl eType>
<si npl eType name="Nr Tac" >
<restriction base="unsi gnedLong">
<max| ncl usi ve val ue="16777215"/ >
<I-5G TACis 3-octets length -->
</restriction>
</ si npl eType>
<si npl eType nane="GnbDul d" >
<restriction base="unsi gnedLong">
<max| ncl usi ve val ue="68719476735"/ >
<!-- Mnimumvalue is 0, maxi mumval ue is 2"36-1=68719476735 -->
</restriction>
</ si npl eType>
<si npl eType name="CGnbNane" >
<restriction base="string">
<m nLength val ue="1"/>
<maxLengt h val ue="150"/>
</restriction>
</ si nmpl eType>
<si npl eType name="CyclicPrefix">
<restriction base="integer">
<enuner ation val ue="15"/>
<enuner ati on val ue="30"/>
<enuner ati on val ue="60"/>
<enurner ation val ue="120"/>
</restriction>
</ si nmpl eType>
<si npl eType name="Quot aType" >
<restriction base="string">
<enuner ation val ue="STRI CT"/ >
<enurer ation val ue="FLOAT"/ >
</restriction>
</ si mpl eType>
<conpl exType nane="| pEndPoi nt ">
<sequence>
<el ement name="i pv4Address" type="string"/>
<el ement name="i pv6Address" type="string"/>
<el ement name="i pv6Prefix" type="string"/>
<el ement nanme="vl anl d" type="integer"/>
</ sequence>
</ conpl exType>
<si npl eType nane="Cel | State">
<restriction base="string">
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<enuner ati on val ue="I|DLE"/>
<enuner ati on val ue="1 NACTI VE"/ >
<enuner ati on val ue="ACTI VE"/ >
</restriction>
</ si npl eType>
<si npl eType name="BwpCont ext ">
<restriction base="string">
<enuner ation val ue="DL"/>
<enuner ation val ue="UL"/>
<enuner ati on val ue="SUL"/>
</restriction>
</ si mpl eType>
<si npl eType name="1slnitial Bup">
<restriction base="string">
<enuneration val ue="I N TI AL"/ >
<enuner ation val ue="OTHER'/ >
</restriction>
</ si npl eType>
<conpl exType nane="RRMPol i cyRati on2">
<sequence>
<el ement name="groupld" type="integer"/>
<el ement name="sNSSAI Li st" type="ngc: Snssai List"/>
<el ement nanme="quot aType" type="QuotaType"/>
<el ement name="r RMPol i cyMaxRati on" type="integer"/>
<el ement name="r RMPol i cyMar gi nMaxRati on" type="integer"/>
<el ement name="r RMPol i cyM nRati on" type="integer"/>
<el ement name="r RMPol i cyMar gi nM nRati on" type="integer"/>
</ sequence>
</ conpl exType>
<el erent nanme="G\BDUFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="vnf Paranet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="peePar anet ersLi st" type="xn: peeParanet ersLi st Type" m nCccurs="0"/>
<el ement name="gnbl d" type="nn: Ghbld"/>
<el ement nanme="gnbl dLengt h" type="nn: Ghbl dLengt h"/>
<el ement name="gnbDUl d" type="nn: GhbDul d"/ >
<el ement name="gnbDuNane" type="nn: GabNane" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxQccur s="unbounded" >
<el ement ref="nn: NRCel | DU"/ >
<el ement ref="nn: BW"/>
<el ement ref="nn:NRSectorCarrier"/>
<el ement ref="nn: EP_F1C'/ >
<el ement ref="nn: EP_F1U'/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="GNBCUCPFuncti on" substitutionG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet er sLi st" type="xn:vnf Paramnet ersLi st Type" m nCccurs="0"/>
<el ement nanme="peePar anet ersLi st" type="xn: peeParanet ersLi st Type" m nCccurs="0"/>
<el ement name="gnbl d" type="nn: Gnbld" />
<el ement nane="gnbl dLengt h" type="nn: Gnbl dLengt h"/>
<el erent nanme="gnbCuNane" type=" nn: GhbName" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dList" />
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
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<el enent

<el enent

<el enment

<el enment

<el enent

<el enent

<el enent

</ choi ce>

</ sequence>

</ ext ensi on>

</ conpl exCont ent >

</ conpl exType>
</ el ement >

ref="nn: NRCel | CU"/ >
ref="nn: EP_F1C'/ >

ref="nn: EP_E1"/>

ref="nn: EP_XnC'/ >

ref="nn: EP_X2C'/ >

ref="nn: EP_NgC'/ >

ref ="xn: VsDat aCont ai ner"/ >

<el ement name=" G\NBCUUPFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >

<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrnd ass" >

<sequence>

<el ement nanme="attri butes">
<conpl exType>

<all>

<el ement nanme="user Label " type="string"/>

<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="peePar anet ersLi st" type="xn: peeParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>

<el ement nanme="gNBl d" type="nn: Gnbl d"/>

<el ement nanme="gnbl dLengt h" type="nn: Gnbl dLength"/>

</all>

</ conpl exType>

</ el ement >

<choi ce m nCccurs="0" maxQccur s="unbounded" >

<el enent

<el enent

<el enent

<el enment

<el enment

<el enent

<el enent

</ choi ce>

</ sequence>

</ ext ensi on>

</ conpl exCont ent >

</ conpl exType>
</ el ement >

ref="nn: EP_E1"/ >

ref="nn: EP_F1U'/ >

ref ="nn: EP_XnU'/ >

ref="nn: EP_NgU"/ >

ref="nn: EP_X2U"/ >

ref="nn: EP_S1U'/ >

ref ="xn: VsDat aCont ai ner"/ >

<el enent name="NRCel | CU"' >

<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrnd ass" >

<sequence>

<el enent nane="attributes">
<conpl exType>

<all>

<el ement nanme="userLabel " type="string"/>

<el ement name="vnf Par anmet ersLi st" type="xn: vnf Paranet ersLi st Type" m nCccurs="0"/>
<el ement name="nCd" type="nn:Ncgi"/>

<el ement name="pLM\l dLi st" type="en: PLMNI dLi st"/>

<el ement name="sNSSAI Li st" type="ngc: Snssai Li st" m nCccurs="0"/>

<el ement name="r RMPol i cyType" type="integer" m nCccurs="0"/>

<el ement name="r RMPol i cyNSSI | d* type="xn:dn" m nCccurs="0"/>

<el ement name="rRMPol i cyRati 0" type="integer" m nCccurs="0"/>

<el ement name="rRMPol i cy" type="string" m nCccurs="0"/>

<el ement name="r RMPol i cyRati 02" type="RRMPol i cyRati on2" m nCccurs="0"/>

</all>

</ conpl exType>

</ el enent >

<choi ce m nCccurs="0" maxQccur s="unbounded" >

<el enent
</ choi ce>

ref =" xn: VsDat aCont ai ner"/ >

<choi ce m nCccurs="0" maxCccurs="1">

<el enent

<el enent

</ choi ce>

</ sequence>
</ ext ensi on>

ref ="sp: Ener gySavi ngProperties"/>
ref="sp: ESPol i ci es"/ >

</ conpl exCont ent >

</ conpl exType>
</ el ement >

<el enent nanme="NRCel | DU"' >
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<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmCl ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement nanme="userLabel " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="nCd" type="nn:Ncgi" m nCccurs="0"/>
<el ement name="operational State" type="sm operational StateType" m nCccurs="0"/>
<el ement name="admi ni strativeState" type="sm admi ni strativeStateType"
m nCccurs="0"/>
<el ement nanme="avail abilityStatus" type="smavailabilityStatusType"
m nCccurs="0"/>
<el ement name="cel | State" type="nn:Cell State"/>
<el ement name="pLM\l dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sNSSAI Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
<el ement name="nRpci" type="nn:Pci" />
<el ement name="nRTac" type="nn: NrTac" />
<el ement name="arfcnDL" type="integer"/>
<el ement name="arfcnUL" type="integer" m nCccurs="0"/>
<el ement name="arfcnSUL" type="integer" m nCccurs="0"/>
<el ement name="bSChannel BWDL" type="integer"/>
<el ement name="bSChannel BMUL" type="integer" m nCccurs="0"/>
<el ement nanme="bSChannel BWSUL" type="integer" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
<el ement name="nRSectorCarrier" type="xn:dn" m nCccurs="0"/>
<el erent name="bWP" type="xn:dn" m nCccurs="0"/>
</ choi ce>
<choi ce m nCccurs="0" maxCccurs="1">
<el ement ref="sp: EnergySavi ngProperties"/>
<el emrent ref="sp: ESPol i ci es"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="NRSectorCarrier">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement nanme="userLabel " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="txDirection" type="nn:TxD rection"/>
<el ement name="confi guredMaxTxPower" type="integer"/>
<el ement name="arfcnDL" type="integer" m nCccurs="0"/>
<el ement name="arfcnUL" type="integer" m nCccurs="0"/>
<el ement name="bSChannel BWDL" type="integer" m nCccurs="0"/>
<el ement name="bSChannel BMJL" type="integer" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn:VsDat aCont ai ner"/>
<el ement name="sect or Equi prent Functi on" type="xn:dn" m nCccurs="0"/>
</ choi ce>
<choi ce m nCccurs="0" nmaxCQccurs="1">
<el ement ref="sp: EnergySavi ngProperties"/>
<el ement ref="sp: ESPol i ci es"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="BWP" >
<conpl exType>
<conpl exCont ent >
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<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<all >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anmet er sLi st" type="xn: vnf Par amet er sLi st Type" m nCccurs="0"/>
<el ement name="bwpContext" type="nn: BwpCont ext"/>
<el ement name="islnitial Basp" type="nn:Ilslnitial Bap"/>
<el ement name="subCarri er Spaci ng" type="integer"/>
<el ement name="cyclicPrefix" type="nn:CyclicPrefix"/>
<el ement name="startRB" type="integer"/>
<el ement name="nunber Of RBs" type="integer"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_E1">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el erent nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>
<el ement nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enent name="EP_XnC'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
<el ement nanme="r enot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccurs="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_XnU"'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
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<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_NgC'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<!-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccurs="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_NgU'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el erent nanme="EP_F1C'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
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<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_F1U'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement nanme="user Label " type="string" m nCccurs="0"/>
<!-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccurs="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_S1U"'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_X2C'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
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<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddress" type="nn:|pEndPoint" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_X2U'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el erent nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el erent nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
</ schema>

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 104

ETSI TS 128 541 V15.2.0 (2019-05)

Annex D (normative):
JSON definitions for NR NRM

D.1 General

This annex contains the JSON definitions for the NR and NG-RAN NRM, in accordance with NR and NG-RAN NRM
information model definitions specified in clause 4.

D.2  Architectural features

D.3  Mapping

D.3.1 | OCmapping

Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.

IOC Name JSON definitions' Name JSON Type

GNBDUFunct i on gnbDuFuncti on object
GN\BCUCPFunct i on gnbCuCpFuncti on object
GNBCUUPFunct i on gnbCuUpFuncti on object
NRCel | CU nrCel | Cu object
NRCel | DU nr Cel | Du object
NRSect or Carri er nr SectorCarri er object
BWP bwp object
EP_E1 ep_E1 object
EP_XnC ep_XnC object
EP_XnU ep_xXnU object
EP_NgC ep_NgC object
EP_NgU ep_NgU object
EP_F1C ep_F1C object
EP_F1U ep_F1U object
EP_S1U ep_S1U object
EP_X2C ep_X2C object
EP_X2U ep_X2U object

D.3.2 Attributes mapping

Mapping from the attributes of 10Cs defined in the information model to SS equivalent definitions are listed in the

following table.
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Object Attributes JSON definitions' Name JSON Type
cell State cell State Cel | State
t xDi rection t xDi rection TxDi rection
bwpCont ext BwpCont ext bwpCont ext
islnitial Bap islnitial Bap Islnitial Bup

confi gur edMaxTxPower

confi gur edMaxTxPower

Conf i gur edMaxTxPower

f DDCent er Fr equency UL

f ddCent er Fr equency UL

FddCent er Fr equencyUL

f DDCent er Fr equency DL

f ddCent er Fr equencyDL

FddCent er Fr equencyDL

f DDBandwi dt hUL

f ddBandwi dt hUL

FddBandwi dt hUL

f DDBandwi dt hDL

f ddBandwi dt hDL

FddBandwi dt hDL

| ocal Addr ess | ocal Addr ess I pEndPoi nt
r enot eAddr ess r enot eAddr ess I pEndPoi nt
gNBI d gnbl d Gnbl d
gNBDUI d gnbDul d GnbDUI d
gNBCUNane gnhbCuNane gNBNane
gNBDUNane gnbDuNane gNBNane
nCl nC NCi

nRPCI nr Pci Nr PCI
nRTac nr Tac Nr Tac
SNSSAI Li st snssai Li st Snssai Li st

poi nt AAr f cnULFDD

poi nt AAr f cnULFDD

Poi nt AAr f cnULFDD

poi nt AAr f cnDLFDD

poi nt AAr f cnDLFDD

Poi nt AAr f cnDLFDD

poi nt AAr f cnTDD

poi nt AAr f cnTDD

Poi nt AAr f cnTDD

r RMPol i cy rrnPol i cy Rr mPol i cy
RRMPol i cyRat i on2 rrnPol i cyRation2 Rr nPol i cyRat i on2
pl mid pl mid Pl ml d

pl rml dLi st p! rml dLi st Pl ml dLi st

D.4  Solution Set (SS) definitions

D.4.1 JSON definition structure

JSON is used as resource representations format carried in the HTTP request and HT TP response message bodies. The

properties (key-value pairs) on an object are defined using the properties keyword.

D.4.2 Graphical representation

The graphical representation is not present in the current version of the present document.

D.4.3 JSON schema"nrNrmjson"

{

"$schema": "http://json-schema. org/draft-05/schema#, "
"id": "http://3gpp.org/ 28541/ nrNrmjson",
"description": "JSON based solution set definitions for NR NRM',

" _referenced_schema": "http://3gpp. org/ 28623/ generi cNrmj son",

" _referenced_schema":"http://3gpp. org/ 28626/ st at eManagenent Nrm j son",

" _referenced_schema":"http://3gpp.org/ 28541/ ngcNrm j son",
"definitions": {
"gnbDuFunction": {
"type": "object"”,
"properties": {
"userLabel ": {
"type": "string"

"{/nf Par anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defini ti ons/ Vnf Paranet ersLi st"

b
"peePar anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defi ni ti ons/ PeePar anet er sLi st"
b,
"gnbDul d": {
"$ref": "#/ definitions/GnbDuld"
},
"gnbDuNane": {
"$ref": "#/definitions/ GhbNane"
b
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"gnbld": {
"$ref": "#/definitions/Gbld"
b
"gnbl dLength": {
"$ref": "#/ definitions/GnbldLength"
}
b
"required": [
"user Label ",
"gnbDul d",
"gnbl d",
' gnbl dLengt h"
]
b
"gnbCuCpFunction": {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
"vnf ParanetersList": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ defini tions/VnfParanetersList"
b
"peePar anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defini ti ons/ PeePar anet er sLi st"
b
"gnbld": {
"$ref": "#/ definitions/Gbld"
"gnbl dLength": {
"$ref": "#/ definitions/GnbldLength"
b
"gnbCuNane": {
"$ref": "#/ definitions/GhbNane"
b
"plmldList": {
"$ref": "#/definitions/PlmldList"
}
b
"required": [
"user Label ",
"gnbl d",
' gnbl dLengt h",
"pl ml dLi st"
]
b

"gnbCuUpFunction": {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"

"vnf Paranet ersList": {

"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defi ni ti ons/ Vnf Par anet er sLi st"

b

"peeParanetersList": {

"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ defini ti ons/ PeePar anet er sLi st"

},
"gnbld": {

"$ref": "#/definitions/Gibld"
}

" nbl dLengt h": {
"$ref": "#/ definitions/GnbldLength"
b

"plmldList": {
"$ref": "#/definitions/PlmldList"

}

b

"required": [
"user Label ",
"gnbl d",
"gnbl dLengt h",
"pl ml dLi st"

]
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"nrCell Cu": {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"

"(/nf Par anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defi ni ti ons/ Vnf Par anet er sLi st"
},
"nG "
"$ref": "#/definitions/NG"
}

"ol i dList": {
"$ref": "#/definitions/PlmldList"

1,
"snssai List": {
"$ref": "#/definitions/Snssailist"
b
"rrnPol i cyType": {
"type": "integer"

"rrrPol i cyNSSI 1 d": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"

},
"rrnPol i cyRatio": {
"type": "integer"
b
"rrmPolicy": {
"$ref": "#/ definitions/RrnPolicy"
T

"rrrmPol i cyRati02": {
"$ref": "#/ definitions/RnPolicyRatio2"

}
1
"required": [
"user Label ",
"nCl",
"pl ml dLi st"
|
b
"nrCel | Du": {

"type": "object",
"properties": {
"userLabel ": {
"type": "string"

"{/nf Par amet er sLi st ":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defini ti ons/ Vnf Par anet er sLi st"
}

"adm nistrativeState": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi ni ti ons/ Adm ni strativeState"
"operational State": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi ni ti ons/ Oper ati onal St at e"
"availabilityStatus": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi ni ti ons/ Avai |l abi |l i tySt at us”
"Z:el | State": {
"$ref": "#/definitions/CellState"

1,
"nG":
"$ref": "#/definitions/NG"
},
"plmldList": {
"$ref": "#/definitions/PlmldList"
},
"snssai List": {
"$ref": "#/ definitions/Snssailist"
1,
"nrPci": {
"$ref": "#/ definitions/NrPci"
}

" rTac": {
"$ref": "#/definitions/NrTac"
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1,
"arfcnDL": {
"type": "integer"
1,
"arfcnUL": {
"type": "integer"
},
"arfcnSUL": {
"type": "integer"
},
"bSChannel BwDL": {
"type": "integer"
},
"bSChannel BMUL": {
"type": "integer"
},
"bSChannel BwsUL": {
"type": "integer"
},
"required": [
"user Label ",
"ngi ",
"pl ml dLi st",
"nrPci",
"nrTac",
"arfcnDL",

"bSChannel BnDL"

]
H
"nrSectorCarrier": {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"

"vnf Par anet er sLi st":
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"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ defini ti ons/ Vnf Par anet er sLi st"

b
"txDirection": {
"$ref": "#/definitions/TxDirection"
1,
"configuredMaxTxPower": {
"type": "integer"
1,
"arfcnDL": {
"type": "integer"
":alrfcnUL": {
"type": "integer"
},
"bSChannel BwDL": {
"type": "integer"
},
"bSChannel BMUL": {
"type": "integer"
b
"required": [
"user Label ",
"confi gur edMaxTxPower ",
"txDi rection"
]
},
"bwp": |

"type": "object",
"properties": {
"userLabel ": {
"type": "string"

"vnf ParanetersList": {

"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ defi ni ti ons/ Vnf Par anet er sLi st"

b
"bwpContext": {

b,
"islnitial Bap":

"$ref": "#/ definitions/BwpContext"

"$ref": "#/definitions/Islnitial Bwp"
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}

: ubCarri er Spaci ng": {
"type": "integer"
" Z:ycl icPrefix": {
"$ref": "#/ definitions/CyclicPrefix"

H
"startRB": {
"type": "integer"
"nunber O RBs": {
"type": "integer"
b
H
"required": [
"user Label ",
"bwpCont ext ",
"islnitial Bwp",
"subCarri er Spaci ng",
"cyclicPrefix",
"startRB",
"nunmber O RBs"
]
b
"eP_E1": {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
H
"farEndEntity": {
"type": "string"
"l ocal Address": {
"$ref": "#/ definitions/|pEndPoint"
b
"renot eAddress": {
“$ref": "#/ definitions/IpEndPoint"
}
b
H
"eP_XnC': {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
b
"farEndEntity": {
"type": "string"
"l ocal Address": {
"$ref": "#/ definitions/IpEndPoint"
b
"renot eAddress": {
“$ref": "#/ definitions/IpEndPoint"
}
b
b
"eP_XnU': {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
b
"farEndEntity": {
"type": "string"
"l ocal Address": {
"$ref": "#/ definitions/IpEndPoint"
b
"renot eAddress": {
"$ref": "#/ definitions/IpEndPoint"
}
b
b
"eP_NgC': {

"type": "object",
"properties": {

ETSI
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"userLabel ": {
"type": "string"

"%arEndEntity": {
"type": "string"

"iocaIAddress": {

"$ref": "#/ definitions/IpEndPoint"
"}ennteAddress": {

“$ref": "#/ definitions/IpEndPoint"

}
},
b
"eP_NgU': {
"type": "object",
"properties": {
"user Label ": {
"type": "string"
},
"farEndEntity": {
"type": "string"
"iocaIAddress": {
"$ref": "#/ definitions/IpEndPoint"
b
"renot eAddress”: {
"$ref": "#/ definitions/IpEndPoint"
}
b
b
"eP_F1C': {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
"%arEndEntity": {
"type": "string"
"iocaIAddress": {
“$ref": "#/ definitions/IpEndPoint"
b
"renot eAddress": {
“$ref": "#/ definitions/IpEndPoint"
}
},
},
"eP_F1U"': {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
s
"farEndEntity": {
"type": "string"
"iocaIAddress": {
"$ref": "#/ definitions/|pEndPoint"
},
"renot eAddress”: {
"$ref": "#/definitions/|pEndPoint"
}
},
},
"eP_S1U': {

"type": "object",
"properties": {
"userLabel ": {
"type": "string"

I
"farEndEntity": {
"type": "string"

"iocaIAddress": {
"$ref": "#/ definitions/IpEndPoint"
}

enot eAddress": {
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“$ref": "#/ definitions/IpEndPoint"

}
},
},
"eP_X2C': {
"type": "object",
"properties": {
"user Label ": {
"type": "string"
"%arEndEntity": {
"type": "string"
"iocalAddress": {
“$ref": "#/ definitions/IpEndPoint"
},
"renot eAddress”: {
"$ref": "#/ definitions/|pEndPoint"
}
},
},
"eP_X2U': {
"type": "object",
"properties": {
"userLabel ": {
"type": "string"
"%arEndEntity": {
"type": "string"
"IocaiAddress": {
"$ref": "#/ definitions/|pEndPoint"
b
"renot eAddress": {
"$ref": "#/ definitions/|pEndPoint"
}
b
b
"Gnbl d": {

"type": "string",

"description": "gNBld identifies a gNB within a PLM\.'

b
"Gnbl dLengt h": {
"type": "integer",

ETSI TS 128 541 V15.2.0 (2019-05)

"description": "This indicates the nunber of bits for encoding the gNB ID.",

“mni mun'; 22
"maxi muni': 32

b

"GnbNane": {

"type": "string",

"maxLengt h": 150
},
"GnbDul d": {

"type": "nunber",

"description": "GhbDuld represents the NB-DU I D defined in TS 38.473.",

"mnimuni: 0

"maxi mum': 68719476735
ot g

"type": "object",

"description": "NCgi uniquely identifies a NRcell wthin a PLM\.",

"properties": {
"plmld": {
"$ref": "#/ definitions/Plmld"
b

"nCl": {
"$ref": "#/definitions/NrCellld"
}

}

nssai List": {
"type": "array",
"item: {
"$ref": "#/definitions/Snssai"
}
}

"hrnPoIicy": {

}
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"type": "string",

"description": "RrnPolicy represents RRM policy which includes guidance for split of
radi o resources between nultiple slices the cell supports. The RRMpolicy is inplenmentation
dependent . ",

1,
"l pEndPoi nt": {
"type": "object",
"properties": {
"i pv4Address": {
"type": "string"
},
"i pv6Address": {
"type": "string"
"ipv6Prefix": {
"type": "string"
"iransport": {
"type": "string"
},
"vianld": {
"type": "integer"
}
},
"NrPci": {
"type": "integer",
“maxi mum': 503
1,
"NrTac": {

"type": "integer",
"maxi munt': 16777215

1,

"NrCellld": {
"type": "integer",
"maxi muni': 68719476735

b
" Gst "
"type": "integer",
"maxi mum': 255
b
"Snssai ": {
"type": "object",
"properties": {
"sst":
"$ref": "#/definitions/Sst"
},
"sd": {
"type": "string"
}
},
"Cell State": {
"enunt': ["IDLE", "INACTIVE", "ACTIVE"]
b
"CyclicPrefix": {
"enun': ["15", "30", "60", "120"]
b
"TxDirection": {
"enun': ["DL", "UL", "DL and UL"]
}

" i3wp00ntext": {
“enunt: ["DL", "UL", "SUL"]

},
"I'slnitial Banp":
"enunm: ["INITIAL", "OTHER', "SUL"]
},
"Quot aType": {
“enunt: ["STRICT", "FLOAT"]
}

"RrnPol i cyRati 02": {
"type": "object",
"properties": {
"groupld": {
"type": "integer"
"SNSSAI List": {
"$ref": "#/ definitions/SnssailList"
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b
"quot aType": {
"$ref ": "#/definitions/QuotaType"
}

"rRWPol i cyMaxRation": {
"type": "integer"

b

"r RMPol i cyMar gi nMaxRation": {
"type": "integer"

"’rRNPoI icyMnRation": {
"type": "integer"

b

"rRMPol i cyMar gi nM nRation": {
"type": "integer"

}
b,
"Mec": {
"type": "string",
"pattern": "[02-79][0-9][0-9]"
b,
"Mhc": {
"type": "string",
"pattern": "[0-9]{3}|[0-9]{2}"
b
"Plmld": {
"type": "object",
"properties": {
"nmce":
"$ref": "#/definitions/Mc"
b

"mc": {
"$ref": "#/definitions/Mc"

}
b
"PlmldList": {
"type": "array",
"item': {
"$ref": "#/definitions/Plmld"
}
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Annex E (normative):
YANG definitions for NR NRM

E.1 General

This annex containsthe Y ANG definitions for the NR and NG-RAN NRM, in accordance with NR and NG-RAN NRM

information model definitions specified in clause 4.

E.2  Architectural features
E.3  Mapping
E.3.1 | OC mapping

Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.

IOC Name

YANG definitions' Name

YANG Type

ManagedEl enent

ManagedEl enent

Container in module

GNBDUFunct i on

GNBDUFunct i on

Container in submodule

GNBCUCPFunct i on

GN\BCUCPFuncti on

Container in submodule

GNBCUUPFunct i on

GNBCUUPFunct i on

Container in submodule

NRCel | CU

NRCel | CU

Container in submodule

NRCel | DU

NRCel | DU

Container in submodule

NRSect or Carri er

NRSectorCarri er

Container in submodule

Container in submodule

BWP BWP

EP_E1 EP_E1 Container in module
EP_XnC EP_XnC Container in module
EP_XnU EP_XnU Container in module
EP_NgC EP_NgC Container in module
EP_NgU EP_NgU Container in module
EP_F1C EP_Fi1C Container in module
EP_F1U EP_F1U Container in module
EP_S1U EP_S1U Container in module
EP_X2C EP_X2C Container in module
EP_X2U EP_X2U Container in module

and extend.

node.

NOTE 1: Modularize (include module and submodules) the data model design to be easier to maintain

NOTE 2: Facilitate the reusability. Technically use grouping statement of Y ANG to define common

NOTE 3: The YANG definitions' Name isidentical to object's name in information model.

NOTE 4: Define a ngran module which included/imported other modules/submodules to constitute a
completed NG-RAN system. The modul e augments the ManagedElement 1oC to add required
ManagedFunctions

NOTE 5: Reflect the class hierarchy in Inheritance view. Define basic 10Cs such as Top,
ManagedFunction, EP_RP, etc., and inherit xxxFunction, EP_xxx, etc., from the parent 10Cs.

NOTE 6: To simplify, only define common IoC in 28.622 [30] as base class, and integrate attributes of
common loCsin 28.620 into the common classes.
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E.3.2 Attributes mapping
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Mapping from the attributes of 10Cs defined in the information model to SS equivalent definitions are listed in the
following table.

Object Attributes

YANG definitions' Name

YANG Type

Simpl e Type Attributes

Sanme to the Nane in
Stage 2

leaf

Conpl ex Type Attribute

Sane to the Nane in
St age 2

Reusable Container

Si npl e Type Li st

Sanme to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

leaf-list

Conpl ex Type Li st

Sanme to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

list

NOTE:

Basically, use Leaf to define Attributes, and use typedef/grouping to define specific/complex type
if required.

E.4

Solution Set (SS) definitions

E.4.1 YANG definition structure

TBD

E.4.2 Graphical representation

nodul e:

ngran

+--rw ManagedEl enent
+--10
+--10
+--r0
+--r10
+--rw
+--10
+--10
+--rw
+--r10
+--10
+--10
+--rw

+- -

obj ect d ass

obj ect | nst ance
id

vendor Nane

user Defi nedSt at e
sw\er si on
dnPrefix

user Label

| ocat i onNane
managedBy*

managedEl enent TypelLi st *

GN\BDUFunct i on

ro objectd ass

ro objectlnstance
roid

rw user Label

rw vnf Par anet er sLi st
+--rw vnfl nstancel d

+--rw vnfdld
+--rw flavourld
+--rw aut oScal abl e

string
nrmtype:t_dn
nrmtype:t_dn
string
string
string
string
string
string
nrmtype:t_dn
string

string
nrmtype:t_dn
nrmtype:t_dn

rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelatitude
+--rw sitelLongi tude
+--rw siteDescription
+--rw equi prrent Type
+--rw environment Type
+--rw power | nterface
rw gNBDUI d

rw gNBDUNane

ro gN\NBld

ro gNBl dLengt h

rw EP_F1C

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ati on
enuneration
enuneration
ui nt 32
string
ui nt 32
ui nt 32

string

nrmtype:t_dn

nrmtype:t_dn
string
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+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_F1U

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
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nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address

|

|

I

I

|

|

I

|

I

I

| | +--rwvlan_id ui nt 16

| +--rw renot eAddr ess inet:ip-address

|  +--rw NRCel | DU* [k_nCl]

| | +--rwk_nC string

| | +--ro objectd ass string

| | +--ro objectlnstance nrmtype:t_dn

| | +--roid nrmtype:t_dn

| | +--rw userLabel string

| | +--rw vnfParanetersLi st

| | | +--rwvnflnstanceld string

| | | +--rwvnfdld string

| | | +--rwflavourld string

| | | +--rw autoScal able bool ean

| | +--rw peeParanetersLi st

| | | +--rwsiteldentification string

| | | +--rwsitelLatitude deci mal 64

| | | +--rwsitelLongitude deci mal 64

| | | +--rwsiteDescription string

| | | +--rw equipnentType enuneration

| | | +--rw environnent Type enuner ati on

| | | +--rw powerlnterface enuner ati on

| | +--rwnd t _NClI

| |  +--rw pLMNId* [ MC]

| | | +-rwMC t_ntc

| | | +-rwMC t_nmnc

| | +--rw s-NSSAl* nrmtype:t_s- NSSA

| | +--ro operational State nrmtype:t_operational State
| | +--rwadmnistrativeState nrmtype:t_administrativeState
| | +--ro availabilityStatus nrmtype:t_availabilityStatus
| | +--ro cellState nrmtype:t_cell State
| | +--rwnRPC nrmtype:t_nRPCl

| | +--rw nRTAC nrmtype:t_tAC

| | +--rw bSChannel Bw ui nt 16

| | +--rw fDDCarrierDL ui nt 16

| | +--rw fDDCarrierUL ui nt 16

| | +--rwtDDCarrier ui nt 16

| | +--rw subcarri erSpaci ngDL nrmtype:t_subcarrier Spaci ng
| | +--rw subcarrierSpaci ngUL nrmtype:t_subcarrier Spaci ng
| | +--rwcyclicPrefixDL nrmtype:t_cyclicPrefix
| | +--rwcyclicPrefixUL nrmtype:t_cyclicPrefix
| | +--rw f DDBwpCommonCarri er Fr eqDL ui nt 16

| | +--rw f DDBwpCommonCarri er FreqUL ui nt 16

| | +--rw f DDBmpConmonChannel BwDL ui nt 16

| | +--rw f DDBmpConmonChannel BwUL ui nt 16

| | +--rw t DDBwpCommonCarri er Freq ui nt 16

| | +--rw t DDBwpCommonChannel Bw ui nt 16

| | +--rw f DDBwpDedi cat edCarri er FreqDL ui nt 16

| | +--rw f DDBwpDedi cat edCarri er FreqUL ui nt 16

| | +--rw f DDBwpDedi cat edChannel BwDL ui nt 16

| | +--rw f DDBwpDedi cat edChannel BwUL ui nt 16

| | +--rw t DDBwpDedi cat edCarri er Freq ui nt 16

| | +--rw t DDBwpDedi cat edChannel Bw ui nt 16

| | +--rw NRSectorCarrier* nrmtype:t_dn

| +--rw NRSectorCarrier* [sectorEqui pnent Functi on]

| +--ro confi guredvaxTxPower ui nt 16

| +--ro poi nt AArf cnDLFDD ui nt 32

| +--ro poi nt AArf cnULFDD ui nt 32

| +--ro poi nt AArf cnTDD ui nt 32

| +--ro fDDBwpTxStartDL ui nt 16

| +--ro fDDBwpTxStartUL ui nt 16

| +--ro f DDBwpTxBwDL ui nt 16

| +--ro f DDBwpTxBwUL ui nt 16

| +--ro tDDBwpTxStart ui nt 16

| +--ro t DDBwpTxBw ui nt 16

| +--rw sect or Equi prrent Functi on nrmtype:t_dn
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+- -rw GNBCUCPFuncti on

+--ro objectd ass
+--ro objectlnstance
+-ro id

+--rw user Label

+--rw vnf Par amet er sLi st
| +--rw vnflnstanceld

|  +--rwvnfdld
+--rw flavourld
+--rw aut oScal abl e

I
| :
+--rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelatitude
+--rw sitelongi tude
+--rw siteDescription
+--rw equi prment Type
+--rw environnent Type
+--rw power | nterface

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuneration

--rw gNBCUNane string
+--ro gNBld ui nt 32
+--ro gNBIl dLength ui nt 32
+--rw pLMNI d* [ MCC MNC]
|  +--rw MCC t_ncc
|  +--rw MNC t_mmc
+--rw (gNB-type)
| +--:(gNB)
| | +--rw EP-NgC
| | | +--ro objectd ass string
| | | +--ro objectlnstance nrmtype:t_dn
| | | +-rwid nrmtype:t_dn
| | | +--rw userLabel string
| | | +--rwfarEndEntity nrmtype:t_dn
| | | +--rwlocal Address
| | | | +--rwip_address inet:ip-address
| | | | +--rwvlan_id ui nt 16
| | | +--rwrenoteAddress i net:ip-address
| | +--rw EP-XnC
| ] +--ro objectd ass string
| ] +--ro objectlnstance nrmtype:t_dn
| ] +-rwid nrmtype:t_dn
| ] +--rw user Label string
| ] +--rw farEndEntity nrmtype:t_dn
| +--rw | ocal Addr ess
| | +--rwip_address i net:ip-address
| ] | +--rwvlan_id ui nt 16
| ] +--rw renot eAddr ess inet:ip-address
| +--:(en-gNB)
| +--rw EP-X2C
| +--ro objectd ass string
| +--ro objectlnstance nrmtype:t_dn
| +-rwid nrmtype:t_dn
| +--rw user Label string
| +--rw farEndEntity nrmtype:t_dn
| +--rw | ocal Address
| | +--rwip_address i net:ip-address
| | +--rwvlan_id ui nt 16
| +--rw renot eAddr ess i net:ip-address
+--rw EP_F1C
| +--ro objectd ass string
| +--ro objectlnstance nrmtype:t_dn
| +--rwid nrmtype:t_dn
|  +--rw userLabel string
| +--rwfarEndEntity nrmtype:t_dn
| +--rwlocal Address
| | +--rwip_address inet:ip-address
| | +--rwvlan_id ui nt 16
| +--rw renoteAddress i net:ip-address
+--rw EP_E1
| +--ro objectC ass string
| +--ro objectlnstance nrmtype:t_dn
| +--rwid nrmtype:t_dn
|  +--rw userLabel string
|  +--rw farEndEntity nrmtype:t_dn
| +--rw | ocal Address
| | +--rwip_address inet:ip-address
| | +--rwvlan_id ui nt 16
| +--rw renot eAddress inet:ip-address
+--rw NRCel | CU* [k_nCl]
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+--rw k_nCl

+--ro objectd ass
+--ro objectlnstance
+--ro id

+--rw user Label

+--rw vnf ParametersLi s
| +--rw vnflnstanceld
|  +--rwvnfdld

| +--rwflavourld

| +--rw aut oScal abl e
+--rw peePar anet ersLi s
| +--rwsiteldentific
|  +--rwsitelatitude
| +--rw sitelLongitude
| +--rw siteDescripti
|  +--rw equi pnent Type
| +--rw environment Ty
| +--rw powerlnterfac
rw nCQ3d t _NCl

— +
l
'

| +--rw MCC t_ncc
| | +--rwMC t_mnc
| +--rw s- NSSAl *
| +--rw rRVPol i cy
+--rw GNBCUUPFuncti on
+--ro objectd ass
+--ro objectlnstance
+--ro id
+--rw user Label
+--rw vnf Par amet er sLi st
+--rw vnflnstancel d
+--rw vnfdld
+--rw flavourld
+--rw aut oScal abl e

--rw peePar anet er sLi st
+--rw siteldentificati
+--rw sitelatitude
+--rw sitelLongi tude
+--rw siteDescription
+--rw equi prent Type
+--rw environment Type
+--rw power | nterface

--ro gNBl d
+--ro gNBl dLength

--rw pLMNI d* [ MCC MNC]
+--rw MCC t_ntc
+--rw MNC t_mc
rw EP_F1U

+--ro objectd ass

+--ro objectlnstance

+-rwid

+--rw user Label

+--rw farEndEntity

+--rw | ocal Addr ess

| +--rwip_address

| +--rwvlan_id

+--rw renot eAddr ess

rw EP_E1

+--ro objectd ass

+--ro objectlnstance

+-rwid

+--rw user Label

+--rw farEndEntity

+--rw | ocal Address

| +--rwip_address

| +--rwvlan_id

+--rw renot eAddr ess

rw (gNB-type)

+--:(gNB)

|  +--rw EP_NgU
+--ro objectd as
+--ro objectlnst
+-rwid

+-— 'l\‘- -+ +
'

+--rw farEndEntity

15 118

string
string
nrmtype:t_dn
nrmtype:t_dn

string
t
string
string
string
bool ean
t
ation string
deci mal 64
deci mal 64
on string
enuner ation
pe enuner ation
e enuneration

+--rw pLMNI d* [ MCC]

nrmtype:t_s- NSSAI

string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean

on string
deci mal 64
deci mal 64
string

enuneration
enuner ation
enuner ation

ui nt 32
ui nt 32

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
i net:ip-address

S string
ance nrmtype:t_dn
nrmtype:t_dn
string

nrmtype:t_dn

+--rw | ocal Addr ess
| +--rwip_address inet:ip-address

[
[
[
| | +--rw userLabel
[
[
[
[

| +--rwvlan_id

ui nt 16
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+--rw renot eAddr ess

119

inet:ip-address

|
|  +--rw EP_XnU
| +--ro objectd ass string
| +--ro objectlnstance nrmtype:t_dn
| +-rwid nrmtype:t_dn
| +--rw user Label string
| +--rw farEndEntity nrmtype:t_dn
| +--rw | ocal Addr ess
| | +--rwip_address i net:ip-address
| | +--rwvlan_id ui nt 16
| +--rw renot eAddr ess inet:ip-address
+--: (en-gNB)
+--rw EP_X2U
| +--ro objectd ass string
| +--ro objectlnstance nrmtype:t_dn
| +--rwid nrmtype:t_dn
|  +--rw userLabel string
|  +--rw farEndEntity nrmtype:t_dn
| +--rw local Address
| | +--rwip_address i net:ip-address
| | +--rwvlan_id ui nt 16
| +--rw renoteAddress i net:ip-address
+--rw EP_S1U

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address

| +--rwvlan_id
+--rw renot eAddr ess

E.4.3 YANG schema
E.4.3.1 General type definition "nrm-types-3gpp.yang"

modul e nrmtypes-3gpp {

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

ETSI TS 128 541 V15.2.0 (2019-05)

namespace "urn: 3gpp: tsg:sa5:nrmtypes”;
prefix "nrmtype";
inmport ietf-inet-types { prefix inet;
import ietf-yang-types { prefix yang;

revi sion-date "2010-09-24"; }
revi sion-date "2010-09-24"; }

revision 2018-07-31 {
description
"Initial revision."

}

typedef t_dn {
type string;
description
"The dn type represents a Distinguish Nane of the object.";

}

typedef t_ntc {
description "The nobile country code consists of three decimal digits, The first digit of the
mobi |l e country code identifies the geographic region (the digits 1 and 8 are not used):";
type string {
pattern '[02-79][0-9][0-9]";
}

}

typedef t_mc {
description "the nobile network code consists of two or three decimal
of 001 is not the same as MNC of 01)";
type string {
pattern '[0-9][0-9][0-9]][0-9][0-9]";
}

digits (for exanple: M\C

}

groupi ng pLMNId {
| eaf MCC {
type t_nctc;
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}
| eaf MNC {
type t_mnc;

}

typedef t_NC {
description "The NCI shall be of fixed length of 36 bits and shall be coded using full
hexadeci mal representation. The exact coding of the NCl is the responsibility of each PLWN
operator”;
reference "23.003";
type union {
type string {
| ength 36;
pattern '[01]*';

}
type string {

length 9;

pattern '[a-fA-FO-9]*';
}

typedef t_operational State {
type enuneration {
enum " Enabl ed";
enum "Di sabl ed";
}
}

typedef t_administrativeState {
type enuneration {
enum "Locked";
enum " Shut down" ;
enum " Unl ocked";
}
}

typedef t_availabilityStatus {
type enuneration {

enum "I N TEST";
enum " FAlI LED";
enum " PONER OFF";
enum " OFF LI NE";
enum " OFF DUTY";
enum " DEPENDENCY" ;
enum " DEGRADED" ;
enum “NOT | NSTALLED';
enum "LOG FULL";

}

typedef t_cell State {
type enuneration {
enum "l dl e";
enum "l nactive";
enum "Active";

}

typedef t_s-NSSAl {
type union {

type uint8;
type uint32;
}
typedef t_SST {
type uint8;

typedef t_nRPCl {
type uint32;
}

typedef t_tAC {
type union {
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type string {
| ength 4,
pattern '[a-fA-FO-9]*";

}
type string {

I ength 6;

pattern '[a-fA-F0-9]*";
}

}
}

typedef t_subcarrierSpacing {
type enuneration {
enum 15;
enum 30;
enum 60;
enum 120;

}

typedef t_cyclicPrefix {
type enuneration {
enum " Normal ";

enum " Ext ended";

}

typedef t_aM-Region-id {
type string {
I ength 8;
pattern '[01]*";

}

typedef t_aM~Set-id {
type string {
I ength 10;
pattern '[01] *';

}

typedef t_aM- Pointer {
type string {
I ength 6;

pattern '[01]*';

groupi ng aMAl {

| eaf AMF-Region-id {
type t_aM-- Region-id;

}
| eaf AMF-Set-id {
type t_aMr-Set-id;

}
| eaf AMF- Pointer {
type t_aM-- Pointer;

}

typedef t_TransportProtocol {
type enuneration {
enum "TCP";
enum " STCP";
enum " UDP";

}

/1 type definition especially for core NF

typedef NFType {
type enuneration {

enum " NRF";

enum " UDM';

enum " AMF";
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enum " SMF";
enum " AUSF";
enum " NEF";
enum " PCF";
enum " SMSF";
enum " NSSF";
enum " UDR';
enum " LMF";
enum "GWL.C';
enum "5G EIR';
enum " SEPP";
enum " UPF";
enum " N3I WF";
enum " AF";
enum " UDSF";
enum " BSF";
enum " CHF";
}
}

typedef NFStatus {
type enuneration {
enum " REA STERED"';
enum " SUSPENDED" ;
}
}

typedef NotificationType {
type enuneration {
enum " N1_MESSACES";
enum " N2_| NFORVATI ON';
enum " LOCATI ON_NOTI FI CATI ON';

}

typedef Notificati onEvent Type {
type enuneration {
enum " NF_REG STERED';
enum " NF_DEREQ STERED";
enum " NF_PROFI LE_CHANGED" ;

}

typedef DataSetld {
type enuneration {
enum " SUBSCRI PTI ON';
enum " PCLI CY";
enum " EXPOSURE" ;
enum " APPLI CATI ON';

}

typedef UPInterfaceType {
type enuneration {
enum " N3";
enum "N6";
enum "NO";

}

typedef NlMessageC ass {
type enuneration {
enum "5GW';
enum " SM';
enum " LPP";
enum " SM5";

}

typedef N2l nformati ond ass {
type enuneration {
enum " SM';
enum " NRPPa" ;
enum " PWs";
enum " PW&- BCAL";
enum " PWs- RF";
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typedef t_Load {
description "Latest known |oad information of the NF ranged fromO to 100 in percentage "
type uint8 {
range 0..100;
}

}

typedef SupportedFeatures {

type string {
pattern '[A-Fa-f0-9]*";
}

}

groupi ng Supi Range {
| eaf start {
type string;

| eaf end {
type string;

| eaf pattern {
type string;

}

groupi ng ldentityRange {
| eaf start {
type string;
}

| eaf end {
type string;

| eaf pattern {
type string;
}

}

groupi ng Guam {
container plmld { uses pLMNId; }
container anfld { uses aMrl; }

}

groupi ng Tai {
container plmld { uses pLMNId; }
leaf tac { type t_tAC }

}

typedef t_Dnn {
type string;

groupi ng DnnUpf I nfoltem {
| eaf dnn {
type t_Dnn;

}

groupi ng Snssai Upflnfoltem{
| eaf sNssai {
type t_s-NSSAl;

list dnnUpflnfo {
key dnn;
uses DnnUpflinfoltem

}

groupi ng NFServi ceVersion {
description "";
| eaf api VersionlnUi {
description "";
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type string;

| eaf api Ful | Version {
type string;
description "";
}

leaf expiry {
description "";
type yang: dat e-and-ti e;
}
groupi ng i pEndPoi nt {
choi ce address {

| eaf ipv4Address {
type inet:ipv4-address;

}
| eaf i pv6Address {
type inet:ipv6-address;

}
| eaf ipv6Prefix {
type inet:ipv6-prefix;

}
| eaf transport {
type t_Transport Protocol ;
| eaf port {
type uint 16;
}
groupi ng defaul tNotificationSubscription {
| eaf notificationType {

type NotificationType;

| eaf callbackUri {
type inet:uri;

| eaf nlMessaged ass {
type NlMessaged ass;

| eaf n2l nformati onC ass {
type N2l nfornationd ass;
}
groupi ng I nterfaceUpflnfoltem {
| eaf interfaceType {

type UPInterfaceType;
}

choi ce address {
| eaf ipv4Address {
type inet:ipv4-address;

}
| eaf ipv6Address {
type inet:ipv6-address;

}
| eaf ipv6Prefix {
type inet:ipv6-prefix;

| eaf endpoi nt Fgdn {
type inet: donmi n- nane;
}

}

| eaf networklnstance {
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type string;

}

groupi ng | pv4Addr essRange {
| eaf start {
type inet:ipv4-address;

| eaf end {
type inet:ipv4-address;

}

groupi ng | pv6Prefi xRange {
| eaf start {
type inet:ipv6-prefix;

| eaf end {
type inet:ipv6-prefix;

}

typedef t_Nsild {
type string;

typedef t_uEMobilityLevel {
type enuneration {
enum "stati onary";
enum "nonadi c";
enum "restricted mobility";
enum "fully mobility";
}
}

typedef t_resourceSharingLevel {
type enuneration {
enum "shared";
enum "not - shared";

}

typedef TxDirection {
type enuneration {
enum "DL";
enum "UL";
enum "DL and UL";

}

typedef BwpContext {
type enuneration {
enum "DL";
enum " UL";
enum " SUL";

}

typedef Islnitial Bap {
type enuneration {
enum "I NI TI AL";

enum " OTHER" ;

}
typedef t_quotaType {
type enuneration {

enum "strict";
enum "float";

}

groupi ng RRMPol i cyRati 02{
| eaf groupld {
type uint 16;

}
| eaf-1ist sNSSAl {

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 126 ETSI TS 128 541 V15.2.0 (2019-05)

type t_s-NSSAl;

| eaf quotaType {
type t_quotaType;

}
| eaf rRMPol i cyMaxRation {
type uint8§;

}
| eaf rRMPol i cyMar gi nMaxRation {
type uint8§;

}
| eaf rRMPol i cyM nRation {
type uint8;

}
| eaf rRMPol i cyMar gi nM nRation {
type uint8;

E.4.3.2 Basic IOC definition which can be reused by specific
ManagedFuncion. "Top.yang", "ManagedElement.yang",
"ManagedFunction.yang", "EP_RP.yang", "Subnetwork.yang",
“vsDataContainer.yang”, “MeContext.yang”,
“ManagementNode.yang”

modul e Top {
namespace "urn: 3gpp: tsg: sa5: nrm Top";
prefix "top";
inmport nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
organi zation "3gpp SA5";
description "root class to be inherited/reused by other child class including ME, M-, EP, etc.";
reference "28.622";

revi sion 2018-07-31 {
description "lInitial revision";
}

groupi ng Top {
| eaf objectd ass {
mandatory "true";
config "fal se";
description ""
type string;

| eaf objectlnstance {
mandat ory “"true";
config "fal se";
description "";
type nrmtype:t_dn;

description "";

}

nmodul e SubNet wor k {
nanespace "urn: 3gpp:tsg: sa5: nrm SubNet wor k" ;
prefix "subnet";
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
import Top { prefix top; revision-date "2018-07-31"; }
i nport VsDat aContai ner {prefix vsData; revision-date "2018-12-18"; }
organi zati on "3gpp SA5";
description "define basic SubNetwork which will be augnmented by other |COCs";

revi sion 2018-07-31 {
description "Initial revision";
}

groupi ng SubNetwork {
uses top: Top;
leaf id {
mandatory "true";

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 127

config "fal se";
description "derived fromtop_";
type nrmtype:t_dn;

| eaf dnPrefix {
mandatory "true";
config "fal se";
description "derived from donai n_";
type string;
}

| eaf userLabel {
description "derived from donmai n_";
mandatory “"true";
config "true";
type string;

}

| eaf user Defi nedNet wor kType {
description "derived fromdonmai n_";
mandat ory "true";
config "true";
type string;

}
leaf-1ist setOF Mcc {

m n-el ements "0";
description "";

config "fal se";
type nrmtype:t_ntc;

}
l'i st vsDat aCont ai ner {

mn-el ements "0";
uses vsDat a: VsDat aCont ai ner;

cont ai ner SubNetwork {

}
}

uses SubNet wor k;

nodul e ManagedEl enent {

nanespace
prefix "me";
import nrmtypes-3gpp { prefix nrmtype;
import Top { prefix top;
i mport VsDat aCont ai ner {prefix vsDat a;

organi zation "3gpp SA5";

description "define basic ManagedEl enent which will

revision 2018-07-31 {

}

description "lInitial revision";

groupi ng ManagedEl emrent {
uses top: Top;
leaf id {
mandat ory "true";
config "fal se";
description "";
type nrmtype:t_dn;

| eaf vendor Nanme {
mandatory "true";
config "fal se";
description "";
type string;

}
| eaf userDefinedState {
mandatory "true";
config "true";
description "";
type string;

| eaf swMersion {
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revi sion-date "2018-07-31"; }
revision-date "2018-07-31";
revision-date "2018-12-18";

}
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mandatory "true";
config "fal se";
description ""
type string;

}
| eaf dnPrefix {
mandatory "true";
config "fal se";
description ""
type string;

| eaf userLabel {
description ""
mandatory “"true";
config "true";
type string;

| eaf | ocationName {
mandatory "true";
config "fal se";
type string;

| eaf -1i st managedBy {
description "";
config "fal se";
type nrmtype:t_dn;

| eaf-1i st managedEl enent TypelLi st {
m n-el ements "1";
config "fal se";
description "";
type string;

l'i st vsDat aCont ai ner {
m n-el ements "0";
uses vsDat a: VsDat aCont ai ner;

nmodul e ManagedFunction {
namespace "urn: 3gpp:tsg: sa5: nrm ManagedFunction";
prefix "nf";

inmport Top { prefix top; revision-date "2018-07-31";
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import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

i mport VsDat aContai ner {prefix vsData; revision-date "2018-12-18";
description "comon/basic M- class to be inherited/reused by other child M cl asses ";

revi sion 2018-07-31 {
description "Initial revision";
}

groupi ng ManagedFunction {
description ""

uses top: Top;
leaf id {
description "";
mandat ory “"true";
config "fal se";
type nrmtype:t_dn;

| eaf userLabel {
mandatory "fal se";
config "true";
type string;

cont ai ner vnf Paranet ersList {

}

description "It shall be supported if the M- instance is realized by one or nore VNF

instance(s). G herwise this attribute shall be absent
| eaf vnflnstanceld {
mandatory "true";
type string;

}
leaf vnfdld {
type string;
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leaf flavourld {
description "ldentifier of the VNF Depl oyment Flavour applied to this VNF instance";
reference "clause 9.4.3 of ETSI GS NFV-1FA 008 "
type string;

| eaf autoScal abl e {
description "Indicator of whether the auto-scaling of this VNF instance is enabl ed
or disabled. The type is Bool ean";
type bool ean;

}

cont ai ner peeParanet ersLi st {
description "It shall be supported if the control and nonitoring of PEE paraneters is
supported by the ManagedFuncti on or sub-class instance.";
leaf siteldentification {
mandat ory “"true";
description "The identification of the site where the ManagedFuncti on resides.";
type string;

| eaf sitelLatitude {
description "The latitude of the site where the ManagedFunction instance resides,
based on World Geodetic System (1984 version) global referenceframe (WSS 84). Positive val ues
correspond to the northern hem sphere. This attribute is optional in case of BTSFunction and
RNCFunction instance(s). allowedVal ues: -90.0000 to +90. 0000 ";
when "contains(../../objectd ass, ' BTSFunction') or
contains(../../objectd ass,' RNCFunction')";
type deci mal 64 {
fraction-digits 4;
range "-90.0000 .. 90.0000";
}

| eaf sitelongitude {
description "The |l ongitude of the site where the ManagedFunction instance resides,
based on World Geodetic System (1984 version) global reference frame (WSS 84). Positive val ues
correspond to degrees east of O degrees longitude. This attribute is optional in case of BTSFunction
and RNCFunction instance(s). allowedVal ues: -180.0000to +180.0000 “;
when “"contains(../../objectd ass, ' BTSFunction') or
contains(../../objectd ass, ' RNCFunction')";
type deci mal 64 {
fraction-digits 4;
range "-180.0000 .. 180.0000";
}

| eaf siteDescription {
mandatory "true";
description "An operator defined description of the site where the ManagedFunction
i nstance resides.";
type string;

| eaf equi prent Type {
mandat ory "true";
description "The type of equi pment where the managedFunction instance resides.
al | onedVal ues: see clause 4.4.1 of ETSI ES 202 336-12 [18]. "“;
type enuneration {
enum RRU,
enum BBU,
enum W de- ar ea- BS- cabi net ;
enum Medi um r ange- BS;
}
}
| eaf environnent Type {
mandatory "true";
description "The type of environment where the managedFuncti on instance resides.
al | onedVal ues: see clause 4.4.1 of ETSI ES 202 336-12 [18]. ";
type enuneration {
enum | ndoor;
enum CQut door ;
}
}
| eaf powerlnterface {
mandatory "true";
description "The type of power. allowedVal ues: see clause 4.4.1 of ETSI ES202 336-12
[ie]. *;
type enuneration {
enum AC;
enum DC;

}
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}

list vsDataContai ner {
m n-el ements "0";
uses vsDat a: VsDat aCont ai ner;

nodul e EP_RP {
nanmespace "urn: 3gpp:tsg: sa5:nrm EP_RP";
prefix "ep-rp";

import Top { prefix top; revision-date "2018-07-31"; }

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

i nport VsDat aContainer {prefix vsData; revision-date "2018-12-18"; }

description "common/basic MF class to be inherited/reused by other child MF classes ";

revi sion 2018-07-31 {
description "Initial revision";
}

groupi ng | ocal - address {
| eaf ip_address {
type inet:ip-address;

leaf vlian_id {
type uint 16;

}

groupi ng EP_RP {
description "";
uses top: Top;
leaf id {
description "";
mandatory "true";
type nrmtype:t_dn;

| eaf userLabel {
description "";
mandatory "fal se";
type string;

}

| eaf farEndEntity {
mandat ory "fal se";
type nrmtype:t_dn;

i st vsDataCont ai ner {
m n-el emrents "0";
uses vsDat a: VsDat aCont ai ner;

}

groupi ng EP_XX {
description "as all EPs defined in NGRAN and 5CGC have sane attributes, define a commobn EP
for all endpoints for reusing";

uses EP_RP;

cont ai ner | ocal Address {
presence "true";
description "";
uses | ocal - address;

}

| eaf renoteAddress {
description "";
mandatory "fal se";
type inet:ip-address;

}

groupi ng EP_E1 {
description "";
uses EP_XX;

groupi ng EP_FI1C {
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description "";
uses EP_XX;

groupi ng EP_F1U {

description ;
uses EP_XX;

groupi ng EP_XnC {

description ;
uses EP_XX;

groupi ng EP_XnU {
description ""
uses EP_XX;

groupi ng EP_NgC {
description "";
uses EP_XX;

groupi ng EP_NgU {

description ;
uses EP_XX;

groupi ng EP_X2C {

description ;
uses EP_XX;

groupi ng EP_X2U {

description ;
uses EP_XX;

groupi ng EP_S1U {
description "";
uses EP_XX;

groupi ng EP_N2 {
description "";
uses EP_XX;

groupi ng EP_N3 {
description ""
uses EP_XX;

grouping EP_N4 {
description ""
uses EP_XX;

groupi ng EP_N5 {
description "";
uses EP_XX;

groupi ng EP_N6 {
description "";
uses EP_XX;

groupi ng EP_N7 {
description "";
uses EP_XX;

groupi ng EP_N8 {
description "";
uses EP_XX;
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groupi ng EP_N9 {

description ""

uses EP_XX;

groupi ng EP_N10
description
uses EP_XX;

groupi ng EP_N11
description
uses EP_XX;

groupi ng EP_N12
description
uses EP_XX;

groupi ng EP_N13
description
uses EP_XX;

groupi ng EP_N14
description
uses EP_XX;

groupi ng EP_N15
description
uses EP_XX;

groupi ng EP_N16
description
uses EP_XX;

groupi ng EP_N17
description
uses EP_XX;

groupi ng EP_N20
description
uses EP_XX;

groupi ng EP_N21
description
uses EP_XX;

groupi ng EP_N22 {

description
uses EP_XX;

groupi ng EP_N26
description
uses EP_XX;

groupi ng EP_S5C

description ""

uses EP_XX;

groupi ng EP_S5U

description ""

uses EP_XX:

groupi ng EP_Rx {
description ""

{

{
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uses EP_XX;

groupi ng EP_MAP_SMSC {
description ""
uses EP_XX;

groupi ng EP_NLS {

description ;
uses EP_XX;

groupi ng EP_NLG {

description ;
uses EP_XX;

groupi ng EP_N27 {
description "";
uses EP_XX;

groupi ng EP_N31 {
description "";
uses EP_XX;

groupi ng EP_N32 {
description "";
uses EP_XX;

groupi ng EP_SBI _X {
description "It's used for the services consumed by the contol plane function. Far entity
and renoteAdress are requied for this endpoint”;

uses EP_XX;

| eaf-1ist sBlIService {
mn-el ements "1";
config "fal se";
type string;

groupi ng EP_SBI _I PX {
description "lIt's used for the SEPP services consuned by the contol plane function. Far
entity and renoteAdress are requied for this endpoint”;
uses EP_XX;
| eaf-1ist sBlService {
mn-el enents "1";
config "fal se";

type string;
}
groupi ng sAP {
| eaf dn {
type inet: donmi n- nane;
| eaf port {
type uint16;
}

groupi ng EP_NBI _X {
description "The service access point of the control plane function. It's used for the
services (including SEPP service) provided by the contol plane function. Far entity and renoteAdress
are uncessary for this endpoint ";
uses EP_RP;
contai ner |ocal SAP {
presence "true";
description "";
uses sAP;
}
| eaf-1ist sBlIService {
m n-el ements "1";
config "fal se";
type string;

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 134 ETSI TS 128 541 V15.2.0 (2019-05)

}

modul e Managenent Node {
nanespace "urn: 3gpp:tsg: sa5: nrm ManagedEl enent " ;
prefix "managenent Node";
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport Top { prefix top; revision-date "2018-07-31";
i mport VsDat aContai ner {prefix vsData; revision-date "2018-12-18"; }
organi zati on "3gpp SA5";

revi sion 2018-12-18 {
description "15.1.0";
}

cont ai ner Managenent Node {
uses top: Top;
leaf id {
mandat ory "true";
config "fal se";
description "";
type nrmtype:t_dn;

| eaf userLabel {
description "";
mandatory "true";
config "true";
type string;

| eaf -1i st nmanagedEl enents {
description "";
config "fal se";
type nrmtype:t_dn;

| eaf vendor Name {
mandatory "true";
config "fal se";
description "";
type string;

| eaf |ocationNane {
mandatory "true";
config "fal se";
type string;

}

| eaf userDefinedState {
mandat ory "true";
config "true";
description "";
type string;

| eaf swWersion {
mandatory "true";
config "fal se";
description ""
type string;

}
li st vsDataContai ner {
m n-el emrents "0";
uses vsDat a: VsDat aCont ai ner;

}

nodul e MeCont ext {
nanespace "urn: 3gpp:tsg: sa5: nrm MeCont ext";
prefix "meContext";
inmport nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
import Top { prefix top; revision-date "2018-07-31"; }
organi zation "3gpp SA5";

revision 2018-12-18 {

description "lInitial Version";
}
contai ner MeContext {

uses top: Top;
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leaf id {
mandatory "true";
config "fal se";
description "derived fromtop_"
type nrmtype:t_dn;

}
| eaf dnPrefix {
mandat ory "true";
config "fal se";
description "derived fromdomain_";
type string;

}
}

modul e VsDat aCont ai ner {

namespace "urn: 3gpp: tsg: sab: nrm : VsDat aCont ai ner";

prefix "vsData";

import Top { prefix top; revision-date "2018-07-31";
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31";

revi sion 2018-12-18 {
description "Initial revision";
}

groupi ng VsDat aCont ai ner {
uses top: Top;
leaf id {
mandatory "true";
config "fal se";
description "derived fromtop_";
type nrmtype:t_dn;

| eaf vsDataType {
mandatory "true";
config "true";
description "";
type string;

| eaf vsDat aFor mat Versi on {
mandatory "true";
config "fal se";
description "";
type string;

anydat a vsDat a;

list vsDataContai ner {
m n-el emrents "0";
uses VsDat aCont ai ner;

}
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E.4.3.3 NGRAN, composition of all gNB ManagedFunctions in "ngran.yang"

nodul e ngran {

namespace "urn: 3gpp: tsg: sa5: nrm ngran”;
prefix "ngran";

i nport ManagedEl enent { prefix nme; revision-date "2018-07-31";

i ncl ude ngran-nRCel | CU;

i ncl ude ngran-nRCel | DY,

i ncl ude ngran-nRSectorCarri er;
i ncl ude ngran- gNBDUFunct i on;

i ncl ude ngran- gNBCUCPFunct i on;
i ncl ude ngran- gNBCUUPFunct i on;

organi zation "3gpp SA5";

description "Main YANG nodul e for the NRM NG RAN Defi ned gNB as ManagedEl enent

(subcl ass of ME) for overaching all other functions supported

ngran Define constitued Mrs and EPs as container in subnodul e";

revi sion 2018-07-27 {
description "15.0.2";
}
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cont ai ner ManagedEl enent {
description "list constituted M= and EP below, let's discuss if unbrella ManagedEl enent
needed for NR
if it's not required, we can just renove the nme and keep the container bel ow';
uses ne: ManagedEl enent ;
li st G\NBDUFunction { uses G\BDUFunction; }
i st GNBCUCPFunction { uses GNBCUCPFunction; }
i st GNBCUUPFunction { uses GNBCUUPFunction; }
}
}

E.4.3.4 NGRAN submodule, "ngran-gNBCUCPFunction.yang"

subnodul e ngran- gNBCUCPFuncti on {
bel ongs-to ngran { prefix ngran; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

i ncl ude ngran-nRCel | CU;

description "G\NBCUCPFuncti on derived from basi c ManagedFunction, for 3 split depl oynment node
only";

revi sion 2018-08-02 {
description "15.0.2";
}

groupi ng GNBCUCPFunction {
uses nf: ManagedFuncti on;

| eaf gNBCUNane {
description "PrintableString(SlIZE(1..150,))";
mandat ory "fal se";
config "true";
type string {
length "1..150";
}

}
I eaf gNBlId {
description "It identifies a gNBwithin a PLM\. See gNB Identifier (gNB |ID) of
subcl ause 8.2 of 3GPP TS 38.300 [3]). See @ obal gNB ID in subclause 9.3.1.6 of 3GPP TS 38.413 [5].
mandatory "true";
config "fal se";
type uint32;

}
| eaf gNBl dLength {
description "It indicates the nunber of bits for encoding the gNB ID.";
mandatory "true";
config "fal se";
type uint32 {
range "22..32";
}

}

list pLMNId {
mn-el ements "1";
description "a list of PLM\-1d, PLM\-|Id= Mbile Country Codes (MCC)|| Mobile Network
Codes(M\C) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;

}
choi ce gNB-type {
case gNB {
list EP-NgC { uses ep-rp: EP_NgC, }
list EP-XnC { uses ep-rp: EP_XnC, }
}
case en-gNB {
cont ai ner EP- X2C { uses ep-rp: EP_X2C, }
}
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list EP_F1C { uses ep-rp: EP_F1C, }
list EP_E1 { uses ep-rp: EP_E1; }

list NRCell CU { uses NRCellCU, }
}
E.4.3.5 NGRAN submodule, "ngran-gNBCUUPFunction.yang"

subnodul e ngran- gNBCUUPFuncti on {
bel ongs-to ngran { prefix ngran; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

description "G\NBCUUPFuncti on derived from basi c ManagedFunction, for 3 split depl oynent node
only";

revi sion 2018-08-02 {
description "15.0.2";
}

groupi ng GNBCUUPFunction {
uses nf: ManagedFuncti on;

leaf gNBlId {
description "It identifies a gNBwithin a PLM\. See gNB Identifier (gNB |ID) of
subcl ause 8.2 of 3GPP TS 38.300 [3]). See dobal gNB ID in subclause 9.3.1.6 of 3GPP TS 38.413 [5].
mandat ory “"true";
config "fal se";
type uint32;

}

| eaf gNBldLength {
description "It indicates the number of bits for encoding the gNB ID.";
mandatory "true";
config "fal se";
type uint32 {

range "22..32";

}

}

list pLMNId {
description "a list of PLMN\-1d, PLM\-1d= Mobile Country Codes (MCC)|| Mobile Network
Codes(M\C) ";
config "true";
key "MCC MNC';
uses nrmtype: pLM d;

}
list EP_F1U { uses ep-rp: EP_F1U; }

contai ner EP_E1 { uses ep-rp: EP_E1; }
choi ce gNB-type {

case gNB {
list EP_NgU { uses ep-rp: EP_NgU; }
list EP_XnU { uses ep-rp: EP_XnU; }

}

case en-gNB {
l'ist EP_X2U { uses ep-rp: EP_X2U; }
list EP_S1U { uses ep-rp: EP_S1U; }

}
E.4.3.6 NGRAN submodule, "ngran-gNBDUFunction.yang"

subnodul e ngran- gNBDUFunction {

bel ongs-to ngran { prefix ngran; }
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inmport EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }

i ncl ude ngran-nRCel | DU;
i ncl ude ngran-nRSectorCarri er;

description "G\BDUFunction derived from basi c ManagedFunction, for 3 split depl oynent node
only";

revision 2018-08-02 {
description "15.0.2";
}

groupi ng G\NBDUFunction {
uses nf: ManagedFuncti on;

| eaf gNBDUI d {
description "It uniquely identifies the DU at least within a gNB. See gNB-DU ID in
subcl ause 9.3.1.9 of 3GPP TS 38.473 “;
mandat ory "true";
config "true";
type uint32;

}

| eaf gNBDUName {
description "PrintableString(SlIZE(1..150,))";
mandatory "fal se";
config "true";

type string {
length "1..150";
}

}
| eaf gNBld {
description "It identifies a gNBwithin a PLM\. See gNB Identifier (gNB |ID) of
subcl ause 8.2 of 3GPP TS 38.300 [3]). See A obal gNB ID in subclause 9.3.1.6 of 3GPP TS 38.413 [5].

mandatory "true";
config "fal se";
type uint32;

}

| eaf gNBldLength {
description "It indicates the nunber of bits for encoding the gNB ID.";
mandatory "true";
config "fal se";
type uint32 {

range " 22..32";

}

}

contai ner EP_F1C { uses ep-rp: EP_F1C }
list EP_F1U { uses ep-rp: EP_F1U; }

l'ist NRCel |l DU {
uses NRCel | DU,

}
list NRSectorCarrier {
uses NRSectorCarrier;

}

list BWP {
uses BWP;

}

}
E.4.3.7 NGRAN submodule, "ngran-nRCellCU.yang"

subnodul e ngran-nRCel | CU {
bel ongs-to ngran { prefix ngran; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

description "NRCel | CU derived from basi ¢ ManagedFuncti on";

revi sion 2018-08-02 {
description "Initial revision";
}
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groupi ng NRCel | CU {
uses nf: ManagedFuncti on;

leaf nCl {
config "true";
description "It uniquely identifies a NRcell within a PLMN.";
reference "See NR Cell identifier (NC) subclause 8.2 of 3GPP
TS 38.300 [3].";
type nrmtype:t_NC ;

list pLMNId {
mn-el enents "1";
description "a list of PLM\-1d, PLM\-Id= Mobile Country Codes (MCC)|| Mobile Network

Codes( M\NC)
config "true";
key MCC,
uses nrmtype: pLMN d;
}

leaf-1ist s-NSSAl {
m n-el ements "0";
config "true";
description "It represents the list of S-NSSAl the managed object is capable of
supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPPTS 23.003
[13]). "

reference "3GPP TS 23. 003";
type nrmtype:t_s- NSSAl;

| eaf rRMPolicyType {
config "true";
type uint16;

| eaf rRMPol i cyNSSIId {
config "true";
type nrmtype:t_dn;

| eaf rRVMPolicyRatio {
config "true";
type uint8 { range 0..100; }

I eaf rRVMPolicy {
description "It represents RRM policy which includes guidance for split of radio
resources between nmultiple slices the cell supports. The RRMpolicy is inplenentati on dependent.";
config "true";
type string;
contai ner rRVPol i cyRatio2 {
presence "true";
config "true";
uses nrmtype: RRWMPol i cyRati 02;

E.4.3.8 NGRAN submodule, "ngran- nRCellDU.yang"

subnodul e ngran-nRCel | DU {
bel ongs-to ngran { prefix ngran; }

i nport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

description "NRCel | DU derived from basi ¢ ManagedFuncti on";

revi sion 2018-08-02 {
description "lInitial revision";
}

groupi ng NRCel | DU {
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uses nf: ManagedFuncti on;

leaf nCl {
config "true";
description "It uniquely identifies a NRcell within a PLM\.";
reference "See NR Cell identifier (NC) subclause 8.2 of 3GPP TS 38.300 [3].";
type nrmtype:t_NC ;

}
list pLMNId {
mn-el enents "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network
Codes( M\NC)
config "true";
key MCC,
uses nrmtype: pLMN d;
}

leaf-1ist s-NSSAl {
mn-el ements "0";
config "true";
type nrmtype:t_s- NSSAl;

| eaf operational State {
config "fal se";
description "CM It indicates the operational state of the NRCel |l DU instance. It
descri bes whether the resource is installed and partially or fully operable (Enabled) or the
resource is not installed or not operable (Disabled).";
type nrmtype:t_operational State;

| eaf adm nistrativeState {
description "CM It indicates the adm nistrative state of the NRCel | DU. It describes the
permi ssion to use or prohibition against using the cell, inposed through the OAM services.";
config "true";
type nrmtype:t_adm nistrativeState;

| eaf availabilityStatus {
config "fal se";
description "CM';
type nrmtype:t_avail abilityStatus;

|l eaf cell State {
description "It indicates the usage state of the NRCel I DU i nstance. It describes whether
the cell is not currently in use (ldle), or currently in use but not configured to carry traffic
(I'nactive) or is currently in use and is configured to carry traffic (Active)";
mandatory "true";
config "fal se";
type nrmtype:t_cell State;

}
| eaf nRPCl {
description ""
mandat ory "true";
config "true";
type nrmtype:t_nRPCl;

}

| eaf NRTAC {
mandatory "true";
config "true";
type nrmtype:t_t AC

| eaf arfcnDL {
mandatory "true";
config "true";
type uint32;

leaf arfcnUL {
config "true";
type uint32;

}

| eaf arfcnSUL {
config "true";
type uint32;

}

| eaf bSChannel BwDL {
mandatory "true";
config "true";
type uint32;
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}

| eaf bSChannel BWUL {
config "true";
type uint32;

}

| eaf bSChannel BwSUL {
config "true";
type uint32;

/lrefer to nRSectorCarrier
leaf-1ist NRSectorCarrier {
m n-el ements "0";

description "";
config "true";
type nrmtype:t_dn;

}

/lrefer to bwp

leaf-1ist bW {
mn-el ements "0";
description "";
config "true";
type nrmtype:t_dn;

}
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E.4.3.9 NGRAN submodule, "ngran-nRSectorCarrier.yang"

subnodul e ngran-nRSectorCarrier {

bel ongs-to ngran { prefix ngran; }

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31";

description "NRSectorCarrier";

revi sion 2018-08-02 {
description "lInitial revision";
}

groupi ng NRSectorCarrier {
description "";
uses nf: ManagedFuncti on;

leaf txDirection {
mandatory "true";
config "true";
type nrmtype: TxDirection;

| eaf configuredMaxTxPower {
mandatory "true";
config "fal se";
description ""
type uint 16;

}

| eaf arfcnDL {
config "true";
type uint32;

| eaf arfcnUL {
config "true";
type uint32;

}

| eaf bSChannel BwDL {
config "true";
type uint32;

}

| eaf bSChannel BWUL {
config "true";
type uint32;

| eaf sect or Equi prent Function {
mandatory “"true";
config "true";

description "fgBand for NR shoul d be defined";

reference "23.622";
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type nrmtype:t_dn;

E.4.3.10 NGRAN submodule, "ngran-bWP.yang"

subrodul e ngran- bWP {

bel ongs-to ngran { prefix ngran; }

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31";

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
description "BW";

revi sion 2018-09-28 {
description "lInitial revision";
}

groupi ng BWP {
description "";
uses nf: ManagedFuncti on;

| eaf bwpContext {
mandat ory “"true";
config "true";
type nrmtype: BnpCont ext ;

leaf islnitialBwp {
mandatory "true";
config "fal se";
description "";
type nrmtype:|Islnitial Bap;

}

| eaf subCarri er Spaci ng {
mandatory "true";
config "true";
type uint32;

| eaf cyclicPrefix {
mandatory "true";
config "true";
type nrmtype:t_cyclicPrefix;

}

| eaf startRB {
mandatory "true";
config "true";
type uint32;

}

| eaf nunber O RBs {
mandatory "true";
config "true";
type uint32;
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Annex F (normative):
XML definitions for 5GC NRM

F.1 General

This annex contains the XML definitions for the 5GC NRM, in accordance with 5G NRM Information Model
definitions specified in clause 4.

F.2 Architectural features

The overall architectural feature of 5GC NRM information model is specified in clause 4, this clause specifies features
that are specific to the Schema definitions.

The XML definitions of the present document specify the schema for a configuration content, which can be included in
a configuration file for Bulk configuration management operations.

F.3  Mapping
F.3.1 General mapping

An 10C mapsto an XML element of the same name as the I0C's name in the Information Model. An IOC

attribute maps to a sub-element of the corresponding 10C's XML element, and the name of this sub-element is the same
as the attribute's name in the Information Model.

F.3.2 Information Object Class (I0OC) mapping

The mapping is not present in the current version of the present document.

F.4 Solution Set definitions
F.4.1 XML definition structure

The overall description of the file format of configuration data XML filesis provided by 3GPP TS 32.616 [33].

The present document defines the NRM-specific XML schema ngcNrm.xsd for the 5GC NRM Information Model
defined in clause 4.

XML schema ngcNrm.xsd explicitly declares NRM-specific XML element types for the related NRM.

The definition of those NRM-specific XML element types complies with the generic mapping rules defined in 3GPP TS
32.616 [33].

F.4.2 Graphical representation

The graphical representation is not present in the current version of the present document.

F.4.3 XML schema"ngcNrm xsd"

<?xm version="1.0" encodi ng="UTF-8"?>

<l--

3GPP TS 28.541 5GC Networ k Resource Mdel
XM. schema definition
ngcNrm xsd

-->

<schema
tar get Nanespace="htt p: // www. 3gpp. or g/ f t p/ specs/ ar chi ve/ 28_seri es/ 28. 541#ngcNr ni'

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 144 ETSI TS 128 541 V15.2.0 (2019-05)

el ement For nDef aul t =" qual i fi ed"

attribut eFor nDef aul t ="unqual i fi ed"

xm ns="http://ww. w3. or g/ 2001/ XM_Schema"

xm ns: xn="http://ww. 3gpp. org/ ftp/ specs/ archive/ 28_seri es/ 28. 623#generi cNr ni

xm ns: nn="http://ww. 3gpp. org/ ftp/ specs/ archive/ 28_seri es/ 28. 541#nr Nr ni'
xm ns: en="http://ww. 3gpp. org/ ftp/ specs/ archi ve/ 28_seri es/ 28. 659#eut r anNr ni'
xm ns: ngc="http://ww. 3gpp. org/ ftp/ specs/ archi ve/ 28_seri es/ 28. 541#ngcNr ni'

>

<
<

<i mport nanespace="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 623#generi cNrn{'/ >
nport nanespace="http://ww. 3gpp. org/ftp/specs/archivel/ 28_seri es/ 28. 659%eut ranNrni'/ >
mport namespace="htt p://ww. 3gpp. org/ ft p/ specs/ archi ve/ 28_seri es/ 28. 541#nr Nrni'/ >

<!--NGC NRM I M cl ass associ ated XM. el emrents -->
<conpl exType name="aMl dentifier">
<sequence>
<el ement name="anf Regi onl d" type="ngc: Anf Regi onl d"/ >
<el ement name="anf Set|d" type="ngc: Anf Setld"/>
<el ement nanme="anf Poi nter" type="ngc: Anf Pointer"/>
</ sequence>
</ conpl exType>
<si npl eType nanme="Anf Regi onl d">
<restriction base="integer">
<mex| ncl usi ve val ue="255"/>
<l-- The AMF Region IDis 8-bitslength, defined in 23.003 -->
</restriction>
</ si npl eType>
<si npl eType name="Anf Set | d" >
<restriction base="integer">
<max| ncl usi ve val ue="1023"/>
<!-- The AMF Region IDis 10-bits length, defined in 23.003 -->
</restriction>
</ si npl eType>
<si npl eType nane="Anf Poi nter">
<restriction base="integer">
<max| ncl usi ve val ue="63"/>
<l-- The AMF Pointer is 6-bits length, defined in 23.003 -->
</restriction>
</ si npl eType>
<conpl exType nane="Nr TACLi st">
<sequence>
<el ement nanme="tac" type="nn: NrTac" m nCccurs="0" maxCccurs="unbounded"/>
</ sequence>
</ conpl exType>
<conpl exType name="NFProfil eList">
<sequence>
<el ement name="nfProfile" type="ngc:NfProfile"/>
</ sequence>
</ conpl exType>
<conpl exType name="Nf Profile">

<sequence>
<el ement name="nflnstancel d" type="string"/>
<l-- nflnstanceld is uuid of NF instance -->

<el ement name="nf Type" type="ngc: Nf Type"/>
<el ement name="nf Status" type="ngc: Nf Status"/>
<el ement name="pl m" type="en: PLMNI d"/>
<el ement name="nf Type" type="ngc: Nf Type"/>
<el ement nanme="sNssai s" type="ngc: Snssailist"/>
<el enent name="fqdn" type="string"/>
<el ement name="int er Pl mFgdn" type="string"/>
<el ement name="fqdn" type="string"/>
<el ement name="i pv4Addr esses" type="string"/>
<el ement name="i pv6Addr esses" type="string"/>
<el ement name="i pv6Prefixes" type="string"/>
<el ement name="capacity" type="string"/>
<el ement nanme="udr | nfo" type="ngc: Udrl nfo"/>
<el ement name="anf | nfo" type="ngc: Anflnfo"/>
<el ement name="snfl nfo" type="ngc: Snflnfo"/>
<el ement name="upfl nfo" type="ngc: Upflnfo"/>
<el ement name="nf Servi ces" type="ngc: Nf Servi ces"/>
</ sequence>
</ conpl exType>
<conpl exType name="Nf Servi ces">
<sequence>
<el ement name="servi cel nstancel d" type="string"/>
<el ement name="servi ceNanme" type="string"/>
<el erent nanme="version" type="string"/>
<el erent nanme="schem" type="string"/>
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<el ement name="fqdn" type="string"/>

<el ement name="inter Pl mFqdn" type="string"/>
<el ement name="i pEndPoi nts" type="ngc: | pEndpoi nts"/>
<el ement name="api Prefix" type="string"/>
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<el ement nane="defaul t NotificationSubscriptions" type="ngc: Defaul t NotificationSubscriptions"/>

<el ement nane="al | onedPl ms" type="en: PLMNI dLi st"/>

<el ement nane="al | onedNf Types" type="ngc: NFTypeList"/>

<el ement name="al | onedNssai s" type="ngc: Nssai"/>
<el ement name="capacity" type="string"/>
<el ement name="support edFeatures" type="string"/>
</ sequence>
</ conpl exType>
<si npl eType nane="Nf Type" >
<restriction base="string">
<l-- NF nane is defined in TS 23.501 -->
<enurmer ation val ue="NRF"/ >
<enurner ation val ue="UDM'/ >
<enuner ation val ue="AV"/>
<enuner ation val ue="SMF"/ >
<enuner ation val ue=" AUSF"/ >
<enurner ation val ue="NEF"/ >
<enuner ati on val ue="PCF"/ >
<enuner ati on val ue="SMSF"/ >
<enuner ation val ue="NSSF"/ >
<enurmer ation val ue="UDR'/ >
<enuneration val ue="LM"/>
<enuner ation val ue="GW.C'/ >
<enuner ati on val ue="5CEl R'/ >
<enuner ati on val ue="SEPP"/ >
<enuner ati on val ue="UPF"/ >
<enuner ati on val ue="N3I W'/ >
<enuneration val ue="AF"/>
<enuner ati on val ue="UDSF"/ >
<enuner ati on val ue="DN'/ >
</restriction>
</ si npl eType>
<conpl exType name="NFTypeLi st">
<sequence>
<el ement name="NFType" type="ngc: Nf Type"/>
</ sequence>
</ conpl exType>
<conpl exType nanme="| pEndpoi nts">
<sequence>
<el ement name="i pEndPoi nt" type="nn:|pEndPoint"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Udr | nf 0" >
<sequence>
<el ement name="supi Range" type="ngc: Supi Range"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Supi Range" >
<sequence>
<el ement name="start" type="string"/>
<el ement nanme="end" type="string"/>
<el ement name="pattern" type="string"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Anf I nfo">
<sequence>
<el ement name="anf Set|d" type="ngc: Anf Setld"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Snf | nfo">
<sequence>
<el ement name="dnn" type="string"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Upf I nfo">
<sequence>
<el ement name="snssai Upf | nfo" type="ngc: Snssai UpfInfo"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Snssai Upf I nfo">
<sequence>
<el ement name="sNssai " type="ngc: SNssai "/ >
<el ement nanme="dnnUpf | nf oLi st" type="ngc: DnnUpf I nf oLi st"/>
</ sequence>
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</ conpl exType
<conpl exType
<sequence>
<el enment
</ sequence>
</ conpl exType
<conpl exType
<sequence>
<el ement
<el enment
<el enment
<el ement
</ sequence>
</ conpl exType
<si npl eType n
<restrictio
<enuner at
<enuner at
<enuner at
</restricti
</ si mpl eType>
<si npl eType n
<restrictio
<enuner at
</restricti
</ si npl eType>
<si npl eType n
<restrictio
<enuner at
<enuner at
</restricti
</ si npl eType>
<conpl exType
<sequence>
<el enment
<el enment
</ sequence>
</ conpl exType
<conpl exType
<sequence>
<el enent

>
nanme="DnnUpf | nf oLi st" >

name="dnn" type="string"/>

>
nane="Def aul t Noti fi cati onSubscri ption">

name="noti ficati onType" type="ngc: NotificationType"/>

nane="cal | backUri" type="string"/>
nane="nlMessageC ass" type="string"/>

name="n2l nf or mati onCl ass" type="string"/>

>
ame="Noti fi cati onType">

n base="string">

i on val ue="Nl_MESSAGES"/ >

i on val ue="N2_| NFORMATI ON'/ >

i on val ue="LOCATI ON_NOTI FI CATI ON'/ >
on>

anme="Transport Prot ocol ">
n base="string">

ion val ue="TCP"/>

on>

ame="Nf St at us" >
n base="string">

i on val ue="REGQ STERED'/ >
i on val ue="SUSPENDED"/ >
on>

nane="Nf Regi strati onData">

name="heart Beat Ti ner" type="integer"/>
name="nf Profile" type="ngc: NfProfile"/>

>
nane="NSI| LdLi st ">

nane="nSl | d" type="string"/>

<l-- NSI Idis defined in TS 29.531 -->

</ sequence>
</ conpl exType
<conpl exType
<sequence>
<el ement
</ sequence>
</ conpl exType
<conpl exType
<sequence>
<el ement
<el ement
</ sequence>
</ conpl exType
<si npl eType n
<restrictio
<max| nclu

<l-- SST is 1-octets length and defined in TS 23.003 -->

</restricti
</ si mpl eType>
<si npl eType n
<restrictio

<max| ncl usi ve val ue="65535"/ >
<l-- SST is 2-octets length and defined in TS 23.003 -->
</restriction>

</ si npl eType>
<conpl exType
<sequence>

<el ement name="nf Servi ces" type="ngc: Nf Servi ces"/>

</ sequence>
</ conpl exType
<si npl eType n
<restrictio
</restricti
</ si npl eType>

>
name="Snssai Li st ">

name="sNssai " type="ngc: SNssai "/ >

>
name="SNssai " >

name="sst" type="ngc: Sst" m nQccurs="0"/>

name="sd" type="ngc: Sd"/>

>
ame="Sst" >

n base="integer">
sive val ue="255"/>

on>

ame="Sd" >
n base="integer">

nane="SBI Servi ceLi st">

>
ame="\\éi ght Factor" >
n base="integer">
on>
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<el ement nanme="AMFFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
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<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrnd ass" >

<sequence>

<el enent nane="attri butes">
<conpl exType>

<all >

147 ETSI TS 128 541 V15.2.0 (2019-05)

<el ement nanme="user Label " type="string"/>

<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent

</all>

</ conpl exType>

</ el ement >

<choi ce m nCccurs="0"

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

</ choi ce>
</ sequence>

</ ext ensi on>

</ conpl exCont ent >

</ conpl exType>
</ el ement >

ref ="ngc
ref="ngc
ref="ngc
ref="ngc
ref ="ngc
ref="ngc
ref="ngc
ref ="ngc
ref ="ngc
ref ="ngc
ref="ngc
ref="ngc
ref="ngc

EP_N2"/>
EP_Ng8"/>
EP_N11"/>
EP_N12"/>
EP_N14"/>
EP_NL5"/>
EP_NL7"/>
EP_N22"/ >
EP_N26"/ >
EP_N20"/ >
EP_NLS'/>
EP_NLG'/ >
EP_SBI _X"/>

name="vnf Par anet er sLi st" type="xn: vnf Par anet er sLi st Type" ni nCccurs="0"/>
nanme="pLMNI dLi st" type="en: PLMNI dLi st"/>

name="aMrl dentifier" type="ngc:aMldentifier"/>

name="sBl Fqdn" type="string"/>

name="sBI SerivceLi st" type="ngc: SBl Servi ceList"/>

nane="wei ght Factor" type="ngc: Wi ght Factor"/>

name="snssai Li st" type="ngc: Snssai Li st" m nQccurs="0"/>

name="aMSet" type="xn:dn" m nCccurs="0"/>

maxQccur s=" unbounded" >

ref =" xn: VsDat aCont ai ner"/ >

<el ement nanme="SMFFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >

<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrnd ass" >

<sequence>

<el enment name="attri butes">
<conpl exType>

<all>

<el ement name="user Label " type="string"/>

<el enent
<el enent
<el enent
<el enent
<el enent
<el enent

</all>

</ conpl exType>

</ el ement >

<choi ce m nCccurs="0"

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

</ choi ce>
</ sequence>

</ ext ensi on>

</ conpl exCont ent >

</ conpl exType>
</ el ement >

ref ="ngc
ref ="ngc
ref="ngc
ref="ngc
ref ="ngc
ref ="ngc
ref="ngc

EP_N4"/>
EP_N10"/>
EP_N11"/>
EP_N7"/>
EP_N16"/>
EP_S5C'/ >
EP_SBI _X'/>

name="vnf Par anet er sLi st" type="xn: vnf Par anmet er sLi st Type" nmi nCccurs="0"/>
name="pLMN\I dLi st" type="en: PLMNI dLi st"/>

name="nRTACLi st" type="ngc: Nr TACLi st"/>

name="sBl Fqdn" type="string"/>

name="sBIl SerivcelLi st" type="ngc: SBI ServiceList"/>

name="snssai Li st" type="ngc: Snssai Li st" m nQccurs="0"/>

maxQccur s="unbounded" >

ref =" xn: VsDat aCont ai ner"/ >

<el ement name="UPFFunction" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nC] ass" >

<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrn ass" >

<sequence>
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<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="userLabel " type="string"/>
<el ement name="vnf Par anmet ersLi st" type="xn:vnf Paramet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement name="nRTACLi st" type="ngc: Nr TACLi st"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="ngc: EP_N4"/>
<el ement ref="ngc: EP_N3"/>
<el ement ref="ngc: EP_N9"/ >
<el ement ref="ngc: EP_S5U"/ >
<el ement ref="ngc: EP_SBI _X"'/>
<el ement ref="ngc: EP_N6"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name=" N3l WFFuncti on" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement nanme="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccurs="unbounded" >
<el ement ref="ngc: EP_N2"/>
<el ement ref="ngc: EP_N3"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement nanme="PCFFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<all>
<el ement nanme="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn: vnf Paranet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNl dLi st" type="en: PLMNI dList" />
<el ement name="sBI Fqdn" type="string" />
<el ement nanme="sBI Seri vceli st" type="ngc: SBI ServicelList"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccurs="unbounded" >
<el ement ref="ngc: EP_N7"/>
<el ement ref="ngc: EP_N15"/>
<el ement ref="ngc: EP_N16"/>
<el ement ref="ngc: EP_N5"/>
<el ement ref="ngc: EP_Rx"/>
<el emrent ref="ngc: EP_SBI _X"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
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</ conpl exType>
</ el ement >
<el ement name="AUSFFuncti on" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nC] ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al |l >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLM\l dLi st" type="en: PLMNI dLi st"/>
<el ement name="sBI Fqdn" type="string"/>
<el ement nanme="sBl SerivcelList" type="ngc: SBI Servi ceList"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="ngc: EP_N12"/>
<el ement ref="ngc: EP_N13"/>
<el ement ref="ngc: EP_SBI _X"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="UDMrunction" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nC ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al |l >
<el ement name="userLabel " type="string"/>
<el ement name="vnf Paranet ersLi st" type="xn: vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nane="sBI Fqdn" type="string"/>
<el ement name="sBl SerivcelList" type="ngc: SBI Servi ceList"/>
<el ement name="snssai Li st" type="ngc: Snssai List" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxQccur s="unbounded" >
<el ement ref="ngc: EP_N8"/>
<el ement ref="ngc: EP_N10"/>
<el ement ref="ngc: EP_N13"/>
<el ement ref="ngc: EP_SBI _X"'/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="UDRFuncti on" substitutionG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet er sLi st" type="xn:vnf Paramnet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sBl Fqdn" type="string"/>
<el ement nanme="sBl SerivcelList" type="ngc: SBI Servi ceList"/>
<el ement nanme="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="ngc: EP_SBI _X"/>
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<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="UDSFFuncti on" substitutionG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet er sLi st" type="xn:vnf Paranet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sBl Fqdn" type="string"/>
<el ement name="sBI Seri vcelLi st" type="ngc: SBI Servi ceList"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="ngc: EP_SBI _X"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement nanme="NRFFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al |l >
<el ement nanme="user Label " type="string"/>
<el ement name="vnf Par anmet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sBI Fqdn" type="string"/>
<el ement name="nSl | dLi st" type="ngc: NSIIdList" m nCccurs="0"/>
<el ement name="nFProfileList" type="ngc: NFProfil eList" m nCccurs="0"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCccur s="unbounded" >
<el ement ref="ngc: EP_N27"/>
<el ement ref="ngc: EP_SBI _X"/>
<el ement ref="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="NSSFFuncti on" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nC ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="userLabel " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el erent nane="sBI Fqdn" type="string"/>
<el ement name="nSl | dLi st" type="ngc: NSl IdList"/>
<el ement name="snssai List" type="ngc: Snssailist" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
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<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="ngc: EP_N27"/>
<el ement ref="ngc: EP_N31"/>
<el ement ref="ngc: EP_SBI _X"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="SMSFunction" substitutionG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sBl Fqdn" type="string"/>
<el ement name="sBI Seri vcelLi st" type="ngc: SBI Servi ceList"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref="ngc: EP_N20"/>
<el ement ref="ngc: EP_N21"/>
<el ement ref="ngc: EP_MAP_SMSC'/ >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="LM-Function" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement nanme="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
</all>
</ conpl exType>
</ el emrent >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="ngc: EP_NLS"/>
<el ement ref="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="NGEl RFuncti on" substituti onG oup="xn: ManagedEl enent Opti onal | yCont ai nedNr nC ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<el ement name="userLabel " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el erent nane="sBI Fqdn" type="string"/>
<el ement name="sBI Seri vcelLi st" type="ngc: SBI ServiceList"/>
<el ement nanme="snssai Li st" type="ngc: Snssai List" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
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<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="ngc: EP_N17"/>
<el ement ref="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="SEPPFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el enent nane="attributes">
<conpl exType>
<al | >
<el ement nanme="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn: vnf Paranet ersLi st Type" m nCccurs="0"/>
<el ement name="pLM\I dLi st" type="en: PLMNI dLi st"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="ngc: EP_N32"/>
<el ement ref="ngc: EP_SBI _I PX"/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="NWDAFFuncti on" substituti onG oup="xn: ManagedEl ement Opti onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al |l >
<el ement name="user Label " type="string"/>
<el ement name="vnf Par anmet ersLi st" type="xn:vnfParanet ersLi st Type" m nCccurs="0"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement nanme="sBI Fqdn" type="string"/>
<el ement nanme="sBl SerivcelLi st" type="ngc: SBI Servi ceList"/>
<el ement name="snssai Li st" type="ngc: Snssai Li st" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="ngc: EP_SBI _X"'/>
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="EP_N2">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<!-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
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<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N3">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el emrent >
<el ement name="EP_N4">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<I-- Inherited attributes fromEP_RP -->
<el ement nanme="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<!-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N5">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccurs="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N6">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el erent name="EP_N7">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<!-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement nanme="EP_N8">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccurs="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
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<el ement nanme="EP_N9" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N10">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el erent nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>
<el ement nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enent name="EP_N11">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
<el ement nanme="r enot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccurs="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N12">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
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<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N13">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<!-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccurs="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N14">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el erent name="EP_N15">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
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<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N16">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement nanme="user Label " type="string" m nCccurs="0"/>
<!-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccurs="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N17">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N20">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>
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<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddress" type="nn:|pEndPoint" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N21">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el erent nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el erent nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enent name="EP_N22">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddress" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N26">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al |l >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>
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<el ement nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N27">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nanme="renot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enment name="EP_N31">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_N32">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
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</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enent name="EP_SBI _X">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all>
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccurs="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el emrent nane="EP_SBI _I PX">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement nanme="attributes" m nCccurs="0">
<conpl exType>
<al | >
<!-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_S5C'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="userLabel " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el erent nane="| ocal Address" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el erent nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
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</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el enent name="EP_S5U"'>
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn: | pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement name="EP_Rx">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<!-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="renot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxQccur s="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement nanme="EP_MAP_SMSC' >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<l-- Inherited attributes fromEP_RP -->
<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<l-- End of inherited attributes fromEP_RP -->
<el ement name="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
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</ conpl exType>
</ el ement >
<el ement name="EP_NLS">
<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: NrnJ ass" >

<sequence>

<el ement name="
<conpl exType>

attributes" m nCccurs="0">

<al |l >

<l-- Inherited attributes fromEP_RP -->

<el ement name="farEndEntity" type="xn:dn" m nCccurs="0"/>

<el ement name="userLabel " type="string" m nCccurs="0"/>

<l-- End of inherited attributes fromEP_RP -->

<el ement nane="| ocal Address" type="nn:|pEndPoint" m nCccurs="0"/>

<el ement name="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>

</ conpl exType>

</ el ement >

<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="xn:VsDat aCont ai ner"/ >

</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el erent name="EP_NLG'>
<conpl exType>
<conpl exCont ent >

<ext ensi on base="xn: Nrnd ass" >

<sequence>

<el emrent nane="
<conpl exType>

attributes" m nCccurs="0">

<al | >

<l-- Inherited attributes fromEP_RP -->

<el ement nanme="far EndEntity" type="xn:dn" m nCccurs="0"/>

<el ement name="user Label " type="string" m nCccurs="0"/>

<!-- End of inherited attributes fromEP_RP -->

<el ement nanme="I| ocal Addr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>

<el ement nane="r enot eAddr ess" type="nn:|pEndPoi nt" m nCccurs="0"/>
</all>

</ conpl exType>

</ el enent >

<choi ce m nCccurs="0" maxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>

</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el emrent >
</ schema>
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Annex G (normative):
JSON definitions for 5GC NRM

G.1 General

This annex contains the JISON definitions for the 5GC NRM, in accordance with 5GC NRM information model
definitions specified in clause 5.

G.2  Architectural features

The overall architectural feature of 5GC NRM information model is specified in clause 5, this annex specifies features
that are specific to the Schema definitions.

G.3  Mapping
G.3.1 | OCCmapping

Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.
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IOC Name JSON definitions' Name JSON Type
AMFFuncti on anf Functi on object
SMFFuncti on snf Functi on object
UPFFuncti on upf Functi on object
N3l WFunct i on n3w f Functi on object
PCFFuncti on pcrf Functi on object
AUSFFuncti on ausfunction object
UDMFunct i on udnfunct i on object
UDRFunct i on udr Functi on object
UDSFFunct i on udsf Functi on object
NRFFuncti on nr f Functi on object
NSSFFunct i on nssf Functi on object
SMSFFuncti on smsf Functi on object
LMFFuncti on | nf Functi on object
NGEl RFuncti on ngei r Functi on object
SEPPFunct i on seppFuncti on object
NWDAFFunct i on nwdaf Funct i on object
EP_N2 eP_N2 object
EP_N3 eP_N3 object
EP_N4 eP_N object
EP_N5 eP_N5 object
EP_N6 eP_N6 object
EP_N7 eP_Nr7 object
EP_N8 eP_N8 object
EP_N9 eP_N9 object
EP_N10 eP_N10 object
EP_N11 eP_N11 object
EP_N12 eP_N12 object
EP_N13 eP_N13 object
EP_N14 eP_N14 object
EP_N15 eP_N15 object
EP_N16 eP_N16 object
EP_N17 eP_N17 object
EP_N20 eP_N20 object
EP_N21 eP_N21 object
EP_N22 eP_N22 object
EP_N26 eP_N26 object
EP_SBI _X eP_SBI _X object
EP_SBI _I PX eP_SBI | PX object
EP_S5C eP_S5C object
EP_S5U eP_S5U object
EP_Rx eP_Rx object
EP_NMAP_SMSC eP_MAP_SMSC object
EP_NLC eP_NLC object
EP_NLG eP_NLG object
EP_N27 eP_N27 object
EP_N31 eP_N31 object
Ext er nal NRFFuncti on ext ernal Nrf Functi on object
Ext er nal NSSFFunct i on ext er nal Nssf Functi on object
AMFSet anf Set object
AMFRegi on anf Regi on object
Ext er nal AMFFuncti on ext er nal Anf Functi on object

G.3.2 Attributes mapping

Mapping from the attributes of 10Cs defined in the information model to SS equivalent definitions are listed in the

following table.
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Object Attributes JSON definitions' Name JSON Type
aMFl dentifier anfl dentifier Anfldentifier
aMFSet | d anf Setld Anf Set | d
aMFRegi onl d anf Regi onl d Anf Regi onl d

| ocal Addr ess

| ocal Addr ess

nr Nr m | PEndPoi nt

r enot eAddr ess

r enot eAddr ess

nr Nr m | PEndPoi nt

nf ProfileLi st

nf ProfileLi st

Nf Profi | eLi st

nSl | dLi st nSl | dLi st NSI | dLi st

sNSSAI Li st snssai Li st nr Nrm Snssai Li st
pLMNI dLi st p! i dLi st nrNrm Pl rml dLi st
sBI FODN sBI FODN SBI Fqdn

sBI Ser vi celLi st sBI Ser vi celLi st SBI Ser vi ceLi st
nRTACLI st t ACLi st TACLI st

wei ght Fact or

wei ght Fact or

Wei ght Fact or

G.4

Solution Set definitions

G.4.1 JSON definition structure

JSON is used as resource representations format carried in the HTTP request and HT TP response message bodies. The
properties (key-value pairs) on an object are defined using the properties keyword.

G.4.2 Graphical representation

The graphical representation is not present in the current version of the present document.

G.4.3 JSON schema " ngcNrm j son”
{

"$schema": "http://json-schema. org/draft-05/schema#",
"id": "http://3gpp.org/ 28541/ ngcNrmj son",
"description": "JSON based solution set definitions for 5CGC',
"_referenced_schema": "http://3gpp. org/ 28623/ generi cNrmj son",
" _referenced_schema": "http://3gpp. org/ 28626/ st at eManagerment Nrm j son",
_referenced_schema": "http://3gpp. org/ 28541/ nrNrmj son",
"definitions": {

"anf Function": {

"type": "object",
"properties": {
"id"r {
"type": "string"
"userLabel ": {
"type": "string"
}s

"vnf ParanetersList": {

"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
},
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nr N\rm j son#/ definitions/Pl mldList"
b,
"anfldentifier": {
"$ref": "#/definitions/Anfldentifier"
b
"sBl Fgdn": {
"type": "string"

"sBl SerivceList": {

"$ref": "#/ definitions/SBIServiceList"
b
"wei ght Factor": {

"$ref": "#/ definitions/WightFactor"
}

nssaiList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/Snssailist"
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}s
"anf Set ":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"

}

"required": [
"user Label ",
"pl ml dLi st",
"anfldentifier",
"sBl Fqdn",
"sBI Servi ceLi st",
"wei ght Fact or"

]
}s
"snf Function": {
"type": "object",
"properties": {
nidn {
"type": "string"
" ’user Label ": {
"type": "string"
"{/nf Par amet er sLi st ":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Vnf ParanetersList"
b
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/Pl mldList"
"NRTACLi st": {
"$ref": "#/ definitions/TACList"
}s
"sBl Fgqdn": {
"type": "string"
b
"sBl SerivceList": {
"$ref": "#/definitions/SBlIServicelList"
b
"snssai List": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/SnssailList"
}
b
"required": [
"user Label ",
“pl ml dLi st",
"nRTACLi st ",
"sBl Fgdn",
"sBl Servi ceLi st"
]
}

pf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"
b

"userLabel ": {
"type": "string"

"vnf Par anmet er sLi st":

"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
b
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
" NRTACLi st "
"$ref": "#/definitions/ TACLi st"
1,

"snssai List": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/SnssailList"

}

b

"required": [
"user Label ",
“pl ml dList",
"nRTACLi st ™"

]
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}s
"n3i wf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"
"hserLabeI": {
"type": "string"
"anParanetersLisFﬁ
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Vnf Paranet ersList"
},
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Pl mldList"
}
b
"required": [
"user Label ",
"pl ml dLi st"
]
b

"pcf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"

"hserLabeI": {
"type": "string"

"vnf ParanetersList": {

"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
b
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
b
"sBl Fgdn": {
"type": "string"
}

",BISerivceList": {
"$ref": "#/definitions/SBlI ServiceList"
}

"’nssaiList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Snssailist"

}
},
"required": [
"user Label ",
“pl ml dList",
"sBl Fgdn",
"sBI Servi ceLi st"
]

b
"ausf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"

"hserLabeI": {
"type": "string"
}

"’anaranetersList": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"

b
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/Pl mldList"

},
"sBl Fgdn": {
"type": "string"

"éBISerivceList": {
"$ref": "#/ definitions/SBIServiceList"
}

"’nssaiList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/Snssailist"
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}s
"required": [
"user Label ",
"pl ml dList",
"sBl Fgqdn",
"sBl Servi celLi st"
]
},
"udnfunction": {
"type": "object",
"properties": {
"id"r {
"type": "string"
"hserLabel " A
"type": "string"
"(/nf Par anet er sLi st":
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ defi nitions/VnfParanetersList"
},
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nr N\rm j son#/ definitions/Pl mldList"
b
"sBl Fgdn": {
"type": "string"
"’sBI SerivcelList": {
"$ref": "#/definitions/SBlIServicelList"
}s
"snssai List":
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/SnssailList"
}
b
"required": [
"user Label ",
"pl ml dLi st",
"sBl Fqdn",
"sBl Servi ceLi st"
]
}, _
"udr Function": {
"type": "object",
"properties": {
"idr {
"type": "string"
" ’user Label ": {
"type": "string"
"(/nf Par anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/VnfParanetersList"
},
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Pl mldList"
}s
"sBl Fgdn": {
"type": "string"
"’sBI SerivcelList": {
"$ref": "#/definitions/SBlIServicelList"
},
"snssai List": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Snssailist"
}
b
"required": [
"user Label ",
"pl ml dLi st",
"sBl Fgqdn",
"sBl Servi ceLi st"
]
}

dsf Function": {
"type": "object",
"properties": {
"idtr {
"type": "string"
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"userLabel ": {
"type": "string"

"vnf Par anet er sLi st":

"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
b
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
},
"sBI Fqdn": {

"type": "string"

"’sBI SerivceList": {
"$ref": "#/definitions/SBl ServicelList"
}

nssaiList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssaiList"
}

equired": [
"user Label ",
"pl ml dLi st",
"sBl Fgqdn",
"sBIl Servi ceLi st"

}

]
b
“nrfFunction": {
"type": "object",
"properties": {
"id":
"type": "string"
}

" serLabel ": {
"type": "string"

"vnf Paranet ersList": {

"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
b
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
b,
"sBI Fqdn": {

"type": "string"

1,
"nSlldList": {

"$ref": "#/definitions/NSIIdList"
}

FProfileList": {
"$ref": "#/definitions/NFProfileList"
}

nssaiList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssaiList"
}
}s

"required": [
"user Label ",
"pl ml dLi st",
"sBl Fqdn"

]

ssf Function": {
"type": "object",
"properties": {
"idr {
"type": "string"

}

"userLabel ": {
"type": "string"

"vnf ParanetersList": {

"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
}s
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
b
"sBl Fgdn": {

"type": "string"
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"nSlldList": {
"$ref": "#/definitions/NSIIdList"

},
"nFProfileList": {
"$ref": "#/definitions/NFProfilelList"
b
"snssai List": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssailList"
}
b
"required": [
"user Label ",
"pl ml dLi st",
"sBI Fqdn"
]
},
"snsf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"
" ’user Label ": {
"type": "string"
},
"vnf ParanetersList": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
b,
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Pl mldList"
b
"sBl Fgdn": {
"type": "string"
"’sBI SerivcelList": {
"$ref": "#/ definitions/SBIServiceList"
}
b
"required": [
"user Label ",
“pl ml dLi st",
"sBl Fqdn",
"sBl Servi ceLi st"
]
b, _
"l nf Function": {
"type": "object",
"properties": {
i g
"type": "string"
" ’user Label ": {
"type": "string"
"(/nf Par anet er sLi st":
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"
},
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nrNrm json#/ definitions/Pl mldList"
}
}
"required": [
"user Label ",
"pl ml dLi st"
]
b

"ngei rFunction": {
"type": "object",
"properties": {
"id"r {
"type": "string"

" hser Label ": {
"type": "string"
}

\ nf Par anet er sLi st":
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/VnfParanetersList"

h
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"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nrNrmjson#/ definitions/Pl mldList"
}

" Bl Fqdn": {

"type": "string"
"’SBl SerivcelList": {

"$ref": "#/definitions/SBlServicelList"
}

nssai List": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Snssailist"

}
b
"required": [
"user Label ",
"pl ml dLi st",
"sBl Fgdn",
"sBl Servi ceLi st"
]
1,
"seppFunction": {
"type": "object",
"properties": {
"id"r {
"type": "string"
" ’user Label ": {
"type": "string"
"{/nf Par anmet er sLi st ":
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/VnfParanetersList"
b
"plmldList": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
}
yoo
"required": [
"user Label ",
"pl ml dLi st",
]
b, _
"nwdaf Function": {
"type": "object",
"properties": {
"id"r {
"type": "string"
" ’user Label ": {
"type": "string"
"{/nf Paramet ersList": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/VnfParanetersList"
1,
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
1,
"sBl Fgdn": {
"type": "string"
b
"sBl SerivceList": {
"$ref": "#/definitions/SBlI ServiceList"
b,
"snssai List": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/Snssailist"
}
b
"required": [
"user Label ",
"pl ml dLi st",
"sBl Fgdn",
"sBl Servi ceLi st"
]
1,
"eP_N2": {

"type": "object",
"properties": {
i {
"type": "string"
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}

’ serLabel ": {
"type": "string"

1,
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/Dn"

},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}s
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
}s
"eP_N3": {
"type": "object",
"properties": {
nidn {
"type": "string"
" ’user Label ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
b
"eP_N4": {
"type": "object",
"properties": {
nidn {
"type": "string"
" hser Label ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
},
"renot eAddress”: {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
1,
"eP_N5": {
"type": "object",
"properties": {
"id"r {
"type": "string"
"’userLabeI " A
"type": "string"
},
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
1,
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr N\rm j son#/ definitions/| PEndPoi nt"
b
"renot eAddress”: {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoint"
}
}
}s
"eP_N6": {

"type": "object",
"properties": {
i {
"type": "string"
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"userLabel ": {
"type": "string"

"Iar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/Dn"

I ocal Address": {

"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
"’rermt eAddress": {

"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"

}
}
},
"eP_N7": {
"type": "object",
"properties": {
i g
"type": "string"
},
"userLabel ": {
"type": "string"
b
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"
b,
"l ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
1,
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
1,
"eP_N8": {
"type": "object",
"properties": {
"id"r {
"type": "string"
b
"userLabel ": {
"type": "string"
"Iar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
"’rermt eAddress": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
},
"eP_N9": {
"type": "object",
"properties": {
nidn {
"type": "string"
" ’user Label ": {
"type": "string"
"Iar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
b
"eP_N10": {

"type": "object",
"properties": {
nidn g
"type": "string"

"userLabel ": {
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"type": "string"

1,
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"

},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
},
"renot eAddress”: {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
},
"eP_N11": {

"type": "object",
"properties": {
"id"r {
"type": "string"
b
"userLabel ": {
"type": "string"

"1"ar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"

I ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"

b,
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoint"
}
}
b
"eP_N12": {
"type": "object",
"properties": {
"id"r {
"type": "string"
" hser Label ": {
"type": "string"
b
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
b,
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
},
"renot eAddress": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
},
"eP_N13": {
"type": "object",
"properties": {
"id":
"type": "string"
b
"userLabel ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr N\rm j son#/ definitions/| PEndPoi nt"
},
"renot eAddress”: {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
b
"eP_N14": {

"type": "object",
"properties": {
i {
"type": "string"
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}

’ serLabel ": {
"type": "string"

1,
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/Dn"

},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}s
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
}s
"eP_N15": {
"type": "object",
"properties": {
nidn {
"type": "string"
" ’user Label ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nrNrm j son#/ definitions/|PEndPoi nt"
“’rerrot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
b
"eP_N16": {
"type": "object",
"properties": {
"idr {
"type": "string"
" hser Label ": {
"type": "string"
},
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}s
"renot eAddress”: {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
}s
"eP_N17": {
"type": "object",
"properties": {
nidt {
"type": "string"
},
"userLabel ": {
"type": "string"
},
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
b
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
b
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoint"
}
}
b
"eP_N20": {

"type": "object",
"properties": {
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idtr {
"type": "string"

"user Label ": {
"type": "string"

}s
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"

I ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"

},
"renot eAddress”: {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
},
"eP_N21": {
"type": "object",
"properties": {
"id":
"type": "string"
b
"userLabel ": {
"type": "string"
“Iar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
b
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoint"
}
}
}s
"eP_N22": {
"type": "object",
"properties": {
"idr {
"type": "string"
" ’user Label ": {
"type": "string"
"Iar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn "
I ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
},
"renot eAddress”: {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
},
"eP_N26": {
"type": "object",
"properties": {
"id":
"type": "string"
b
"userLabel ": {
"type": "string"
b
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
I ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}s
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
}s
"eP_SBI_X": {
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"type": "object",
"properties": {
nidn g
"type": "string"

" hser Label ": {
"type": "string"

"%ar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/ definitions/Dn"

},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
"’remat eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
b
"eP_SBI_I PX": {
"type": "object",
"properties": {
nidt {
"type": "string"
},
"userLabel ": {
"type": "string"
}s
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"
}
"l ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nrNrm j son#/ definitions/|PEndPoint"
}s
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"
}
}
b
"eP_S5C": {
"type": "object",
"properties": {
"idr {
"type": "string"
" hser Label ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
"’rermt eAddress": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
b
"eP_S5U': {
"type": "object",
"properties": {
nidn {
"type": "string"
" ’user Label ": {
"type": "string"
},
"farEndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
b
"l ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoint"
}
}
}s
"eP_Rx": {

"type": "object",
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"properties": {
"idr {
"type": "string"
}

’ serLabel ": {
"type": "string"

},
"farEndEntity": {

"$ref": "http://3gpp. org/ 28623/ generi cNrm j son#/ definitions/Dn"
}

" ocal Address": {

"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"

"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nrNrmjson#/ definitions/|PEndPoint'
}

}

b
"eP_MAP_SMSC': {
"type": "object",
"properties": {
"id"r {
"type": "string"

" ’user Label ": {
"type": "string"

"1"ar EndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"

I ocal Address": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}

’ enot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/| PEndPoi nt"

}
}
}s
"eP_NLS": {
"type": "object",
"properties": {
"id"r {
"type": "string"
1,
"userLabel ": {
"type": "string"
},
"farEndEntity": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm j son#/ definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
},
"renot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm json#/ definitions/|PEndPoint"
}
}
b,
"eP_NLG": {
"type": "object",
"properties": {
nidn {
"type": "string"
" ijser Label ": {
"type": "string"
"1"ar EndEntity": {
"$ref": "http://3gpp. org/ 28623/ generi cNrm json#/definitions/Dn"
},
"l ocal Address": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
“’rerrot eAddress": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/|PEndPoi nt"
}
}
b
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"anfSet": {
"type": "object",
"properties": {
"idr {
"type": "string"

" hser Label ": {
"type": "string"
},
"plmldList": {
"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Pl mldList"

1,
"nRTACLi st": {

"Sref": "#/definitions/ TACLi st"
1,
"anf Setld": {

"$ref": "#/definitions/AnfSetld"
}s

"snssai List": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssaiList"
}
b

"required": [
"pl ml dLi st",
"nRTACLi st ",
"anf Set | d"
]
H
"anf Regi on": {
"type": "object",
"properties": {
"idr {
"type": "string"
"userLabel ": {
"type": "string"

}s
"plmldList": {

"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/Pl mldList"
}

"NRTACLi st": {
"$ref": "#/definitions/ TACLi st"
}

nf Regi onl d": {
"$ref": "#/ definitions/AnfRegionld"
b
"snssai List": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssailList"
}
b
"required": [
"pl ml dLi st",
"nRTACLi st ",
"anf Regi onl d"

b

"Anfldentifier": {
"type": "object",
"description": "Anfldentifier conprise of anfRegionld, anfSetld and anfPointer",
"properties": {
"anf Regionld": {
"$ref": "#/ definitions/AnfRegionld"

1,
"anf Setld": {

"$ref": "#/ definitions/AnfSetld"
}

"’m‘Poi nter": {
"$ref": "#/definitions/AnfPointer"

}
}
1
" Regi onl d": {
"type": "integer",

"description": "AnfRegionld is defined in TS 23. 003",
"maxi mum': 255

1
"AnfSetld": {
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"type": "string",
"description": "AnfSetld is defined in TS 23.003",
"maxi munt': 1023

},

"Anf Pointer": {
"type": "integer",
"description": "AnfPointer is defined in TS 23.003",
"maxi munt': 63

b
"nFProfileList": {
"type": "array",
"description": "List of NF profile",
"items": {
“"$ref": "#/ definitions/NFProfile"
}
}

"NFProfile": {
"type": "object",
"description": "NF profile stored in NRF, defined in TS 29.510",
"properties": {
"nFlnstancel d": {
"type": "string",

"description": "uuid of NF instance"
},
"nFType": {
"$ref": "#/definitions/NFType"
b
"nFStatus": {
"$ref": "#/definitions/NFStatus"”
}s
"ol {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/Pl mld"
}s
"sNssais": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/Snssai"
b
"fgdn": {
“$ref": "#/ definitions/Fgdn"
},
"interPl mFgdn": {
“$ref": "#/ definitions/Fgdn"
},
"i pv4Addresses": {
"type": "array",
"item': {
“$ref": "#/ definitions/|pv4aAddr"
}
},
"i pv6Addresses": {
"type': "array",
"iten: {
"$ref": "#/definitions/IpveAddr”
}
},

"ipv6Prefixes": {
"type": "array",
"itenm: {
"$ref": "#/definitions/Ipv6Prefix"

}
},
"capacity": {

"$ref": "#/definitions/Capacity"
b
“udrlnfo": {

"$ref": "#/definitions/Udrlnfo"
b
"anflnfo": {

"$ref": "#/definitions/anflnfo"
},
"snflnfo": {

"$ref": "#/definitions/Snflnfo"
}s
"upflnfo": {

"$ref": "#/definitions/Upflnfo"
}

" f Services": {
"type": "array",
"item': {
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"$ref": "#/definitions/NFService"

}
b,
"NFService": {
"type": "object",
"description": "NF Service is defined in TS 29.510",
"properties": {
"servi cel nstancel d": {
"type": "string",

"servi ceName": {
"type": "string",

" {/er sion": {
"type": "string",
" ’schema" |
"type": "string",

"1"qdn": {
"$ref": "#/ definitions/Fqgdn"
},
"interPl mFgdn": {
"$ref": "#/definitions/Fgdn"
b
"i pEndPoi nts": {
"type": "array",
"item': {
"$ref": "#/ definitions/|pEndPoint"
}
oo
"api Prfix": {

"type": "string",

"defaul tNotificationSubscriptions": {
"type": "array",
"item': {
"$ref": "#/definitions/DefaultNotificationSubscriptions"
}

" ’al | owedPl ms": {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/Pl mld"

b
"al | onedNf Types": {
"type": "array",
"iten: {
"$ref": "#/ definitions/NFType"
}
b
"al | onedNssai s": {
"type": "array",
"item: {
"$ref": "#/ definitions/Snssai"
}
b
"capacity": {
"$ref": "#/ definitions/Capacity"”
b
"support edFeatures": {
"$ref": "#/ definitions/SupportedFeatures"
}
}
b
"NFType": {
"type": "string",
"description': " NF nane defined in TS 23. 501",
"enuni: [
"NRF",
"UDM',
" AMF",
" SMF",
" AUSF" ,
" NEF",
"PCF",
" SMSF",
" NSSF",
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"UDR",
" LM,
"Gw.C',
"5G EIR',
" SEPP",
" UPF",
" N3 WF",
"AF",
" UDSF",
]
},
"Fqdn": {
"type": "string"

"I pEndPoi nt": {
"type": "object",
"properties": {
"i pv4Address": {
"$ref": "#/ definitions/Ipv4Addr”

},
"i pv6Address": {
"$ref": "#/definitions/|pv6Addr"

b
"ipvePrefix": {
"$ref": "#/definitions/|pv6Prefix"
b
"transport": {
"$ref": "#/ definitions/TransportProtocol"
H
"port": {
"type": "integer"
}
b
"Udrlnfo": {
"type": "object",
"properties": {
"supi Ranges": {
"type": "array",
"items": {
"$ref": "#/ definitions/Supi Range"
}
}
}
b
" Supi Range": {

"type": "object",
"properties": {
"start": {

"type": "string"

"’end": {
"type": "string"
}

attern": {
"type": "string"

}
b
" Info": {
"type": "object",
"properties": {
"anf Setld": {
"$ref": "#/ definitions/AnfSetld"
}
}
b
"Snflnfo": {

"type": "object",
"properties": {

"dnnList": {
"type": "array",
"items": {

"$ref": "#/ definitions/Dnn"
}
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b
"Upflnfo": {
"type": "object",
"properties": {
"sNssai UpfInfoList": {
"type": "array",
"items":
"$ref": "#/ definitions/Snssai Upflnfoltent

}
}
}
b
"Snssai UpfInfoltent: {
"type": "object",
"properties": {
"sNssai": {
"$ref": "#/ definitions/Snssai"
"dnnUpf I nfoList": {
"type": "array",
"itens":
"$ref": "#/ definitions/DnnUpfl nfoListlnfo"
}
}
}
}

"DnnUpf I nfoltenm': {
"type": "object",
"properties": {
"dnn":
"$ref": "#/ definitions/Dnn"
}

}

H

"Defaul tNotificationSubscription": {
"type": "object",
"properties": {

"notificationType": {
"$ref": "#/ definitions/NotificationType"

b,
"cal | backUri": {

"$ref": "#/definitions/ Ui"
}

1Messaged ass": {
"$ref": "#/ definitions/NLMessaged ass"
}

" 2l nformati onC ass":
"$ref": "#/ definitions/n2lnformationC ass"

}

},

"NotificationType": {
"type": "string",

"description": "any of enunrated val ue",
"enunt :
"N1_MESSACES',

" N2_| NFORVATI ON',
" LOCATI ON_NQCTI FI CATI ON

]

ranport Protocol ": {
"type": "string",
"description": "any of enunrated val ue",
"enuni: [
" TCP"
]
}

"NFStatus": {
"type": "string",
"description": "any of enunrated val ue",
"enum':
"REQ STERED',
" SUSPENDED"

}

]

T

"NFRegi strationData": {
"type": "object",
"properties": {
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"heartBeat Tinmer": {
"type": "integer"

},

"nfProfile": {

}

"$ref": "#/definitions/NFProfile"

}

b

"NSIIdList": {
"type": "array",

"items": {
"nSlid": {
"$ref": "#/definitions/NSIId"
}
}
},
"NSI1d": {

"type": "string",

"description": "NSI Idis defined in TS 29.531"

},
"NrCelll1d": {
"type": "string",

b
" SBI Fgdn": {

"$ref": "#/ definitions/Fgdn"
}

"SBI ServiceList": {
"type": "array",
"item': {
"$ref": "#/definitions/NFService"

ETSI TS 128 541 V15.2.0 (2019-05)

}
b,
"TACList": {
"type": "array",
"item': {
"$ref": "http://3gpp.org/ 28541/ nr Nrm j son#/ definitions/NrTac"
}
b
"wei ght Factor": {
"type": "integer"
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Annex H (normative):
YANG definitions for 5GC

H.1 General

This annex contains the Y ANG definitions for the 5GC NRM, in accordance with 5GC information model definitions

specified in clause 4.

H.2  Architectural features

H.3  Mapping

H.3.1

| OC mapping

Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.

IOC Name YANG definitions' Name YANG Type
SubNet wor k SubNet wor k Container in module
ManagedEl enent ManagedEl enent Container in module
AMFFuncti on AVFFuncti on Container in submodule
SMFFuncti on SMFFunct i on Container in submodule

UPFFuncti on

UPFFuncti on

Container in submodule

N31 WFFunct i on

N3l WFFunct i on

Container in submodule

PCFFuncti on

PCFFuncti on

Container in submodule

AUSFFuncti on

AUSFFuncti on

Container in submodule

UDMFuncti on

UDMFunct i on

Container in submodule

UDRFuncti on

UDRFunct i on

Container in submodule

UDSFFuncti on

UDSFFunct i on

Container in submodule

NRFFuncti on

NRFFunct i on

Container in submodule

NSSFFuncti on

NSSFFunct i on

Container in submodule

SMBFFuncti on

SMBFFuncti on

Container in submodule

LMFFuncti on

LMFFuncti on

Container in submodule

NGElI RFuncti on

NGEl RFuncti on

Container in submodule

SEPPFuncti on

SEPPFuncti on

Container in submodule

NVWDAFFunct i on

NWDAFFunct i on

Container in submodule

EP * k%

EP * %k k

Reusable container in module

H.3.2 Attributes mapping

Mapping from the attributes of |OCs defined in the information model to SS equivalent definitions are listed in the

following table.
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Object Attributes

YANG definitions' Name

YANG Type

Sinpl e Type Attributes

Same to the Nane in
St age 2

leaf

Conpl ex Type Attribute

Sane to the Nane in
St age 2

Reusable Container

Si mpl e Type Li st

Sanme to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

leaf-list

Conpl ex Type Li st

Sane to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

list

H.4

Solution Set definitions

H.4.1 YANG definition structure

H.4.2 Graphical representation

nodul e: ngc
+--rw SubNet wor k
+--ro objectd ass
+--ro objectlnstance
+-roid
+--ro dnPrefix
+--rw user Label

+--rw user Def i nedNet wor kType

+--ro set Of Mcc*

+--rw ManagedE!l enent
+--ro objectd ass
+--ro objectlnstance

string
nrmtype:t_dn
nrmtype:t_dn
string

string

string
nrmtype:t_ncc

string
nrmtype:t_dn

+-roid nrmtype:t_dn
+--ro vendor Nane string

+--rw user Defi nedSt at e string

+--r0 sw\Wersion string

+--ro dnPrefix string

+--rw user Label string

+--ro | ocati onNane string

+--ro nmanagedBy* nrmtype:t_dn
+--ro managedEl enent Typeli st * string

+--rw AMFFuncti on

+--ro objectd ass string

+--ro objectlnstance
+--roid
+--rw user Label

+--rw vnfdld
+--rw flavourld
+--rw aut oScal abl e

rw aMFl dentifier

+--rw AMF- Set -i d
+--rw AMF- Poi nt er
+--rw sBI FQDN

+--ro sBI Service*
+--rw wei ght Fact or
+--rw s- NSSAl *
+--rw EP_N2

-+ +———————— +

+--rw AMF- Regi on-id

nrmtype:t_dn
nrmtype:t_dn
string

+--rw vnf Par anet er sLi st
+--rw vnfl nstancel d

string
string
string
bool ean

--rw peePar anet er sLi st
+--rw siteldentification string
+--rw sitelatitude deci mal 64
+--rw sitelLongi tude deci mal 64
+--rw siteDescription string
+--rw equi pnent Type enuneration
+--rw envi ronment Type enuner ati on
+--rw power | nterface enuner ati on
--rw pLMNI d* [ MCC MNC]
+--rw MCC t_ncc
+--rw M\C t_mc

t _aMr- Region-id
t_aMrF-Set-id
t _aM~- Poi nter
i net: domai n- name
string
ui nt 8
nrmtype:t_s- NSSAI
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+
'
'

+
'
'

+
'
'

+
[
'

+
'
'

+
[
'

+- -
+- -
+- -
+- -
+- -
+- -

+- -
rw
+- -
+- -
+- -
+- -
+- -
+- -

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Address
+--rw i p_address
+-rwvlan_id

rw renot eAddr ess
EP_N8

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Addr ess
+--rw i p_address
+-rwvlan_id

rw renot eAddr ess
EP_N11

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Addr ess
+--rw i p_address
+-rwvlan_id

rw renot eAddr ess
EP_N12

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Address
+--rw i p_address
+--rw vlan_id

rw renot eAddr ess
EP_N14

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Address
+--rw i p_address
+-rwvlan_id

rw renot eAddr ess
EP_N15

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Addr ess
+--rw i p_address
+-rwvlan_id

rw renot eAddr ess
EP_N17

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Addr ess
+--rw i p_address
+--rwvlan_id

rw r enot eAddr ess
EP_N20

ro objectd ass

ro objectlnstance
rwid

rw user Labe

rw farEndEntity
rw | ocal Addr ess
+--rw i p_address
+--rw vlan_id

187

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
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+- -

+- -
I
I
I
|
|
I
I
|
|

+-

+
'
'

+
[
'

+
'
'

I

I

+- -
I
I
I
I
I
I
I

+- -

+- -
+- -
+- -
+- -
+- -

+--rw renot eAddr ess
rw EP_N22

+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N26

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_NLS

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_NLG

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro0 sBI Service*
SMFFuncti on

ro objectd ass

ro objectlnstance
roid

rw user Labe

rw vnf Par anet er sLi st
+--rw vnflnstancel d
+--rw vnfdld

+-rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelatitude
+--rw sitelLongi tude
+--rw siteDescription
+--rw equi prment Type
+--rw envi ronment Type
+--rw power | nterface
rw pLMNI d* [ MCC MNC]
+--rw MCC t_ncc
+--rw MNC t_mmc
rw sBl FQDN

ro sBI Service*

ro t AC*

rw s- NSSAl *

rw EP_N4

188

inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address

ui nt 16

i net:ip-address
string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuneration

i net : donai n- nane
string
nrmtype:t_tAC
nrmtype:t_s- NSSAl
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+
'
'

+
'
'

+
'
'

+
[
'

+
'
'

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N7

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N10

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N11

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N16

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_S5C

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBl Servi ce*
UPFFuncti on

ro objectd ass

ro objectlnstance
roid

rw user Labe

rw vnf Par anet er sLi st
+--rw vnfl nstancel d
+--rw vnfdld

189

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16
inet:ip-address
string

string

nrmtype:t_dn

nrmtype:t_dn
string

string
string
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+ + +
t ! !
. : :

—_—_
h
'

+--rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st

+--rw

+--rw sitelatitude
+--rw sitelLongi tude

+-rw

+--rw equi pment Type

+--rwW

rw pLMNI d* [ MCC MNC]

+--rw MCC t_ntc
+--rw MNC t_mc
ro tAC

rw s- NSSAl *

rw EP_N3

siteldentification

siteDescription

envi ronnment Type
+--rw power | nterface

+--ro objectd ass

+-ro

obj ect | nst ance

+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

+--rw i p_address
+-rwvlan_id

+--rw renot eAddr ess
rw EP_N4
+--ro objectd ass

+--ro objectlnstance

+--rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

+--rw i p_address
+--rw vlan_id

+--rw renot eAddr ess
rw EP_N9
+--ro objectd ass

+--ro objectlnstance

+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

+--rw i p_address
+--rwvlan_id

+--rw renot eAddr ess
rw EP_N6
+--ro objectd ass

+--ro objectlnstance

+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

+--rw i p_address
+-rwvlan_id

+--rw renot eAddr ess
rw EP_S5U

+--ro objectd ass

+--ro objectlnstance
+-rwid
+--rw user Label

+--rw farEndEntity

+--TW

| ocal Addr ess

+--rw i p_address
+-rwvlan_id

+--rw renot eAddr ess

N3 WFFunct i on

ro objectd ass

ro objectlnstance
roid

rw user Label

rw vnf Par anet er sLi st
+--rw vnf I nstancel d
+--rw vnfdld

+-rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelLatitude

190

string
bool ean

string

deci nal 64
deci mal 64
string
enuner ati on
enuner ati on
enuneration

nrmtype:t_tAC

nrmtype: t_s- NSSA

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string

string

string

string

bool ean
string
deci mal 64
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| | +--rw sitelLongitude deci mal 64

| | +--rwsiteDescription string

| | +--rw equi pnent Type enurer ati on
| | +--rw environnent Type enumner ati on
| | +--rw powerlnterface enuneration
| +--rw pLMNId* [ MCC MNC]

| | +-rw MC t_ntc

| | +--rw MC t_mmc

| +--rw EP_N2

| | +--ro objectd ass string

| | +--ro objectlnstance nrmtype:t_dn

| | +-rwid nrmtype:t_dn

| | +--rw userLabel string

| | +--rwfarEndEntity nrmtype:t_dn

| | +--rwlocal Address

| | | +--rwip_address i net:ip-address

| | | +--rwvlan_id ui nt 16

| | +--rwrenoteAddress inet:ip-address
|  +--rw EP_N3

| +--ro objectd ass string

| +--ro objectlnstance nrmtype:t_dn

| +-rwid nrmtype:t_dn

| +--rw user Label string

| +--rw farEndEntity nrmtype:t_dn

| +--rw | ocal Address

| | +--rwip_address i net:ip-address

| | +--rwvlan_id ui nt 16

| +--rw renot eAddr ess i net:ip-address
+--rw PCFFunction

| +--ro objectd ass string

| +--ro objectlnstance nrmtype:t_dn

| +--roid nrmtype:t_dn

|  +--rw userLabel string

|  +--rw vnf Paranet er sLi st

| | +--rwvnflnstanceld string

| | +--rwvnfdld string

| | +--rwflavourld string

| | +--rw autoScal abl e bool ean

| +--rw peeParanet ersLi st

| | +--rwsiteldentification string

| | +--rwsitelLatitude deci mal 64

| | +--rw sitelLongitude deci mal 64

| | +--rwsiteDescription string

| | +--rw equi pnent Type enumer ati on
| | +--rw environnent Type enurer ati on
| | +--rw powerlnterface enurer ati on
| +--rw pLMNId* [ MCC MN\C]

| | +--rw MXC t_ncc

| | +--rw M\C t_mc

| +--rw sBI FQDN i net: domai n- nanme
| +--ro sBl Service* string

| +--rw s-NSSAl * nrmtype:t_s- NSSA
|  +--rw EP_N5

| | +--ro objectd ass string

| | +--ro objectlnstance nrmtype:t_dn

| | +-rwid nrmtype:t_dn

| | +--rw userLabel string

| | +--rwfarEndEntity nrmtype:t_dn

| | +--rwlocal Address

| | | +--rwip_address i net:ip-address

| | | +--rwvlan_id ui nt 16

| | +--rw renoteAddress inet:ip-address

|  +--rw EP_N7

| | +--ro objectd ass string

| | +--ro objectlnstance nrmtype:t_dn

| | +--rwid nrmtype:t_dn

| | +--rw userLabel string

| | +--rwfarEndEntity nrmtype:t_dn

| | +--rwlocal Address

| | | +--rwip_address i net:ip-address

| | | +--rwvlan_id ui nt 16

| | +--rw renoteAddress i net:ip-address

| +--rw EP_N15

| | +--ro objectd ass string

| | +--ro objectlnstance nrmtype:t_dn

| | +-rwid nrmtype:t_dn

| | +--rw userLabel string

| | +--rwfarEndEntity nrmtype:t_dn
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rw
+- -

+—— +

+——
'
'

+
[
'

+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N16

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_Rx

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBI Servi ce*
AUSFFunct i on

ro objectd ass

ro objectlnstance
roid

rw user Labe

rw vnf Par anet er sLi st
+--rw vnflnstancel d
+--rw vnfdld

+--rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelatitude
+--rw sitelLongi tude
+--rw siteDescription
+--rw equi prment Type
+--rw environnment Type
+--rw power | nterface
rw pLMNI d* [ MCC MNC]

+--rw MCC t_ntc
+--rw MNC t_mc
rw sBlI FQDN

ro sBI Service*

rw s- NSSAl *

rw EP_N12

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_N13

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
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inet:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16
inet:ip-address
string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuner ati on

i net : domai n- nane
string
nrmtype:t_s- NSSAl

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
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| | +--rwrenoteAddress
|  +--rw EP_SBI_X* [id]

| +--ro objectd ass

| +--ro objectlnstance
| +-rwid

| +--rw user Labe

| +--rw farEndEntity

| +--rw | ocal Addr ess

| | +--rwip_address
| | +--rwvlan_id

| +--rw renot eAddr ess
| +--ro sBI Service*
+--rw UDMFuncti on

+--ro objectd ass
+--ro objectlnstance
+--roid

+--rw user Labe

+--rw vnf Par anmet er sLi st
| +--rw vnflnstanceld
|  +--rwvnfdld

| +--rwflavourld

| +--rw autoScal abl e
+--rw peePar anet er sLi st
| +--rwsiteldentificat
| +--rwsitelatitude

| +--rw sitelongitude

| +--rw siteDescription
| +--rw equi pnent Type

| +--rw environnent Type
| +--rw powerlnterface
+--rw pLMNI d* [ MCC MNC]

|  +--rw MCC t_ntc

|  +--rw M\C t_mc
+--rw sBI FQDN

+--ro sBl Servi ce*
+--rw s- NSSAl *

+--rw EP_N8

| +--ro objectd ass

| +--ro objectlnstance
| +--rwid

| +--rw userLabe

|  +--rw farEndEntity

| +--rw | ocal Address

| | +--rwip_address

| | +--rwvlan_id

| +--rw renot eAddress
EP_N10

| +--ro objectd ass

| +--ro objectlnstance
| +--rwid

| +--rw userlLabe

| +--rwfarEndEntity

I

|

|

I

T
s

+--rw | ocal Address

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
EP_N13

| +--ro objectd ass
| +--ro objectlnstance
| +--rwid

| +--rw userlLabe

| +--rwfarEndEntity
| +--rwlocal Address
I

I

|

+

T
s

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
--rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBl Servi ce*
+--rw UDRFuncti on
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net:i p- address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address

ui nt 16
inet:ip-address
string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean

on string
deci mal 64
deci mal 64
string

enuner ation
enuner ati on
enuner ation

i net: domai n- nane
string
nrmtype:t_s- NSSAl

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16
inet:ip-address
string
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+
[
'

+--ro objectd ass
+--ro objectlnstance
+--roid

+--rw user Label

+--rw vnf Par anet er sLi st
| +--rw vnflnstanceld
| +--rwvnfdld

| +--rwflavourld

| +--rw autoScal abl e
+--rw peePar anet er sLi st

+--rw siteldentification

|
| +--rwsitelatitude
| +--rw sitelLongitude
| +--rw siteDescription
| +--rw equi pnent Type
| +--rw environment Type
| +--rw powerlinterface
+--rw pLMNI d* [ MCC MNC]
|  +--rw MCC t_ntc
|  +--rw MNC t_mmc
+--rw sBI FQDN
+--ro sBl Servi ce*
+--rw s- NSSAl *
+--rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBl Servi ce*
rw UDSFFuncti on
+--ro objectd ass
+--ro objectlnstance
+-roid
+--rw user Labe
+--rw vnf Par anet er sLi st
| +--rw vnflnstanceld
|  +--rwvnfdld
| +--rwflavourld
| +--rw autoScal abl e
+--rw peePar anet er sLi st

+--rw siteldentification

|
| +--rwsitelatitude
| +--rw sitelLongitude
| +--rw siteDescription
| +--rw equi pnent Type
| +--rw environment Type
| +--rw powerlinterface
+--rw pLMNI d* [ MCC MN\C]
|  +--rw MCC t_ntc
|  +--rw M\C t_mc
+--rw sBlI FQDN
+--ro sBI Service*
+--rw s- NSSA| *
+--rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBI Service*
rw NRFFunction
+--ro objectd ass
+--ro objectlnstance
+-roid
+--rw user Labe
+--rw vnf Par anet er sLi st
| +--rw vnflnstanceld
| +--rwvnfdld
| +--rwflavourld
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string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuneration
enuner ati on
enuner ati on

i net: domai n- nane
string
nrmtype:t_s- NSSAl

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16

i net:ip-address
string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ation
enuner ati on
enuner ati on

i net : domai n- nane
string
nrmtype:t_s- NSSAl

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16
inet:ip-address
string

string

nrmtype:t_dn

nrmtype:t_dn
string

string

string
string
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| +--rw autoScal abl e bool ean
+--rw peePar anet er sLi st
| +--rwsiteldentification string
| +--rwsitelatitude deci mal 64
| +--rw sitelLongitude deci mal 64
| +--rw siteDescription string
| +--rw equi pnent Type enurer ati on
| +--rw environment Type enuner ation
| +--rw powerlinterface enuner ation
+--rw pLMNI d* [ MCC MNC]
|  +--rw MCC t_ntc
|  +--rw MNC t_mmc
+--rw sBI FQDN i net : domai n- nane
+--ro sBl Servi ce* string
+--rw s- NSSAl * nrmtype: t_s- NSSA
+--rw nFProfil e* [nflnstanceld]
+--rw nflnstanceld string
+--rw nf Type nrmtype: NFType
+--rw nf Stat us nrmtype: NFSt at us

+--rw plm
| +--rw MCC t_ntc
| +--rwMC t_mnc

| +--rwplmld
| | +--rwMXC t_ntc
| | +-rwMC t_nmnc

|

|

I

I

|

|

I

|

I

I

|

|

I

|

[

[

|

|

[

| | +--rw sNssais* nrmtype:t_s- NSSA
| | +--rwnsi* string

| | +--rwfqdn i net: domai n- name

| | +--rwinterPlmFgdn inet:domain-name

| | +--rwipv4Address* i net:ipv4-address
| | +--rwipv6Address* i net:ipv6-address
| | +--rwipv6Prefix* inet:ipv6-prefix
| | +--rwcapacity uint8

| | +--rwload nrmtype:t_Load

| | +--rwlocality string

| | +--rwopriority uint8

| | +--rwudrinfo

| | | +--rwgroupld string
| | | +--rw supiRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwgpsiRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwexternal GoupldentifiersRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rw supportedDataSet* nrmtype: Dat aSet | d
| | +--rwudmnfo

| | | +--rwgroupld string
| | | +--rw supiRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwgpsiRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwexternal GoupldentifiersRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwroutinglndicator string
| | +--rwausflnfo

| | | +--rwgroupld string

| | | +--rw supiRange* [start end pattern]
| | | | +--rwstart string

| | | | +--rwend string

| | | | +--rwpattern string

| | | +--rwroutinglndicator string

| | +--rwanfinfo

| | | +--rw anfRegionld string

| | | +--rwanfSetld string

| | | +--rwguam* [k_id]

| | | | +-rwk_id string

[

[

L
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+--rw anfld
+--rw AMF- Regi on-i d
+--rw AMF-Set -i d
+--rw AMF- Poi nt er

+-rw anfld
+--rw AMF- Regi on-i d
+--rw AMF-Set -i d
+--rw AMF- Poi nt er
+--rw snflnfo
+--rw dnn*
+-rwtai* [k_id]

I

I

| | +--rwk_id string
| | +--rwplmld

| | | +-rwMXC t_ntc

| | | +--rwMC t_mc

| | +--rwtac t_tAC

| +--rw pgwFqdn

+--rw upflnfo

| +--rw sNssai

| +--rw dnn t_Dnn
+--rw snf Servi ngAr ea

+-rw k_id
+--rwinterfaceType
+--rw (address)

+--: (i pv4Addr ess)

:

| +--:(ipv6Address)
[

| +--:(ipvePrefix)

| | +--rwipv6Prefix
|  +--:(endpoi nt Fqdn)

I

+--rw networ kl nst ance
--rw pcflnfo
+--rw dnn*
--rw bsflnfo

| +--rwstart

| +--rwend

+--rw i pv6Prefi xRange*
+--rw start

| +--rw (address)

| +--rw ipv4Address

+--rw i pv6Addr ess

+--rw endpoi nt Fqdn

nrmtype:t_Dnn
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t _aMr- Region-id
t_aMrF-Set-id
t _aMr- Poi nter

t _aM~-Region-id
t_aM~-Set-id
t _aM~- Poi nter

t _aM~Region-id
t_aM~Set-id
t _aMr- Poi nter

||

[

|

[

|  +--rwtai* [k_id]

| | +-rwk_id string
| | +--rwplmld

| | | +--rwMC t_ntc
| | | +--rwMC t_mc
| | +--rwtac t_tAC
|  +--rw backupl nf oAnf Fai l ure* [k_id]
| | +-rwk_id string
| | +--rwplmld

| | | +--rwMXC t_ntc
| | | +-rwMC t_mc
| | +--rwanfld

| +--rw AMF- Regi on-id
| ] +--rw AMF-Set-id
| ] +--rw AMF- Poi nt er

|  +--rw backupl nf oAnf Renoval * [ k_i d]
| +-rw k_id string
| +--rw plmld

| | +--rwMC t_ntc
| | +--rw MNC t_mnc
I

I

I

I

nrmtype:t_Dnn

i net: domai n- nane

+--rw sNssai Upf I nfo* [sNssai]
t _s- NSSAI
| +--rw dnnUpf I nfo* [dnn]

string
+--rw interfaceUpflnfo* [k_id]

string
UPI nt er f aceType
i net:ipv4-address
i net:ipv6-address
inet:ipv6e-prefix

i net: domai n- nane
string

+--rw i pv4Addr essRange* [start end]
i net:ipv4-address
i net:ipv4-address
[start end]
inet:ipv6e-prefix
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+--rw end inet:ipv6e-prefix
--rw nf Servi ce* [servicelnstancel D]
+--rw servicel nstancel D string
+--rw servi ceNane string
+--rw version
| +--rw api VersionlnUri string
| +--rw api Ful | Version string
|  +--rwexpiry yang: dat e-and-ti ne
+--rw schema string
+--rw fqdn i net: domai n- name
+--rw interPl mFqgdn i net: domai n- name
+--rw i pEndPoi nt* [k_id]
| +--rwk_id string
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+- -
+- -

+-

| +--:(ipv4Address)
| | +--rwipv4Addr
| +--:(ipv6Address)
| | +--rwipv6Addr
| +--:(ipvePrefix)
| +--rw i pv6Pref
+--rw transport
+--rw port

+--rw api Prefix
+--rw defaul t Notificati onSubscription* [notificationType]

+--rw notificationTy
+--rw cal | backUri
+--rw nlMessaged ass

ess
ess
i x
t_Tran
ui nt 16

pe

+--rw n2l nformationd ass
+--rw al | onedPl m* [ MCC MNC]

+--rw MCC
+--rw M\C

t_mece
t_mc
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i net:i pv4-address
i net:ipv6-address

inet:ipv6-prefix
sport Prot ocol

string

Noti fi cationType
inet:uri
NlMessageCl ass
N21 nf or mat i ond ass
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+--rw al | onedNf Type*
+--rw al | onedDonai n*
+--rw al | ownedNssai s*

+--rw capacity
+--rw | oad

+--rw support edFeat ures

ro nSl|d*

rw EP_N27

+--ro objectd ass
+--ro objectlnstance
+--rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address

| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address

| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBI Service*
NSSFFuncti on

ro objectd ass

ro objectlnstance
roid

rw user Label

rw vnf Par anet er sLi st
+--rw vnflnstancel d
+--rw vnfdld

+--rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st
+-rw
+-rw
+-rw
+-rw

sitelatitude
si teLongi tude
siteDescription
+--rw equi prment Type
+--rw environment Type
+--rw power | nterface
rw pLWNI d* [ MCC MNC]
+--rw MCC t_nctc
+--rw M\C t_mc
rw sBl FQDN

ro sBIl Service*

rw s- NSSAl *

ro nSl|d*

rw EP_N22

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address

siteldentification

nrmtype:t_Nsild

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address

ui nt 16
inet:ip-address
string

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean
string
deci mal 64
deci mal 64
string

enuner ati on
enuner ation
enuneration

i net: donai n- nane
string
nrmtype:t_s- NSSA
nrmtype:t_Nsild

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
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_—_

|

|

+--rw EP_N31

| +--ro objectd ass

| +--ro objectlnstance

| +--rwid

| +--rw userLabe

|  +--rwfarEndEntity

| +--rwlocal Address

| | +--rwip_address

| | +--rwvlan_id

| +--rw renot eAddr ess

+--rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBl Servi ce*

rw SMSFFunct i on

+--ro objectd ass

+--ro objectlnstance

+--roid

+--rw user Labe

+--rw vnf Par anet er sLi st

| +--rw vnflnstanceld

|  +--rwvnfdld

| +--rwflavourld

| +--rw autoScal abl e

+--rw peePar anet er sLi st

| +--rwsiteldentificat

| +--rwsitelatitude

| +--rw sitelLongitude

| +--rw siteDescription

| +--rw equi pnent Type

|  +--rw environnent Type

| +--rw powerlnterface

+--rw pLMNI d* [ MCC MNC]

|  +--rw MCC t_ncc

|  +--rw M\C t_mmc

+--rw EP_N20

| +--ro objectd ass

| +--ro objectlnstance

| +-rwid

| +--rw userLabe

| +--rw farEndEntity

| +--rwlocal Address

| | +--rwip_address

| | +--rwvlan_id

| +--rw renot eAddress

+--rw EP_N21

| +--ro objectd ass

| +--ro objectlnstance

| +--rwid

| +--rw userLabe

| +--rwfarEndEntity

| +--rwlocal Address

| | +--rwip_address

| | +--rwvlan_id

| +--rw renot eAddress

+--rw EP_MAP_SMSC

| +--rwvlan_id
+--rw renot eAddr ess

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess

| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess

rw LMFFuncti on

+--ro objectd ass
+--ro objectlnstance
+--roid
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ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

inet:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16
inet:ip-address
string

string

nrmtype:t_dn

nrmtype:t_dn
string

string

string

string

bool ean

on string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuner ation

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
inet:ip-address

string

nrmtype:t_dn
nrmtype:t_dn
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_—_

+--rw user Label

+--rw vnf Par amet er sLi st
+--rw vnflnstancel d
+--rw vnfdld

+-rw flavourld
+--rw aut oScal abl e

|

I

|

+--rw peePar anet er sLi st

| +--rwsiteldentificati
| +--rwsitelatitude

| +--rw sitelLongitude

| +--rw siteDescription
| +--rw equi pnent Type

| +--rw environment Type
| +--rw powerlnterface
+--rw pLMNI d* [ MCC MNC]

|  +--rw MCC t_ncc

|  +--rw MNC t_mmc
+--rw EP_NLS

+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Address
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw NGEl RFuncti on
+--ro objectd ass
+--ro objectlnstance
+--roid
+--rw user Labe
+--rw vnf Par anet er sLi st
| +--rw vnflnstanceld
|  +--rwvnfdld
| +--rwflavourld
| +--rw autoScal abl e
+--rw peePar anet er sLi st
| +--rwsiteldentificat
| +--rwsitelatitude
| +--rw sitelLongitude
| +--rw siteDescription
| +--rw equi pnent Type
|  +--rw environnent Type
| +--rw powerlnterface
+--rw pLMNI d* [ MCC MNC]
|  +--rw MCC
| +--rw MNC
+--rw sBI FQDN
+--ro sBl Servi ce*
+--rw s- NSSAl *
+--rw EP_N17
+--ro objectd ass
+--ro objectlnstance
+--rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Labe
+--rw farEndEntity
+--rw | ocal Addr ess
| +--rwip_address
| +--rwvlan_id
+--rw renot eAddr ess
+--ro sBl Servi ce*
rw SEPPFuncti on
+--ro objectd ass
+--ro objectlnstance
+-roid
+--rw user Labe
+--rw vnf Par anet er sLi st

t_nmcc
t_mc

f—

199
string
string
string
string
bool ean
on string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuneration

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string
nrmtype:t_dn
nrmtype:t_dn

string

string

string

string

bool ean

on string
deci mal 64
deci mal 64
string

enuner ati on
enuner ati on
enuner ation

i net: domai n- nanme
string
nrmtype:t_s- NSSAl

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

ui nt 16

i net:ip-address
string

string

nrmtype:t_dn

nrmtype:t_dn
string
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+--rw vnflnstancel d
+--rw vnfdld

+-rw flavourld
+--rw aut oScal abl e
rw peePar anet er sLi st

+--rw siteldentification

+--rw sitelatitude
+--rw sitelLongi tude

+--rw siteDescription

+--rw equi prent Type

+--rw envi ronment Type

+--rw power | nterface
rw pLWMNI d* [ MCC MNC]

+--rw MCC t_ntc
+--rw M\C t_mc
rw sBlI FQDN

ro sBI Servi ce*

rw EP_N32

+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity
+--rw | ocal Address

| +--rwip_address

| +--rwvlan_id
+--rw renot eAddr ess
rw EP_SBI _| PX* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid

+--rw user Label
+--rw farEndEntity

200
string
string
string
bool ean
string
deci mal 64
deci mal 64
string

enuneration
enuner ation
enuner ati on

i net : domai n- nane
string

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address
ui nt 16
i net:ip-address

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn
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+--rw | ocal Addr ess

| +--rwip_address inet:ip-address

f—

| +--rwvlan_id ui nt 16
+--rw renot eAddr ess inet:ip-address
+--ro sBl Servi ce* string
--rw NWDAFuncti on
+--ro objectd ass string

+--ro objectlnstance
+--roid

nrmtype:t_dn
nrmtype:t_dn

+--rw user Label string

+--rw vnf Par anet er sLi st

| +--rw vnflnstanceld string

| +--rwvnfdld string
+--rw flavourld string
+--rw aut oScal abl e bool ean

I
l .
+--rw peePar anet er sLi st

+--rw siteldentification string

+--rw sitelatitude deci mal 64

+--rw sitelLongi tude deci mal 64
string

enuner ation
enuner ation
enuner ati on

+--rw equi prent Type
+--rw envi ronment Type
+--rw power | nterface

+--rw pLMNI d* [ MCC M\C]

|

|

I

| i tud

| +--rw SiteDescri pthﬂ
[

[

[

+--rw MCC t_ntc
+--rw M\C t_mc
+--rw sBlI FQDN
+--ro sBI Service*
+--rw s- NSSAl *
+--rw EP_SBI_X* [id]
+--ro objectd ass
+--ro objectlnstance
+-rwid
+--rw user Label
+--rw farEndEntity
+--rw | ocal Addr ess
| +--rwip_address

i net: domai n- nane
string
nrmtype:t_s- NSSAI

string

nrmtype:t_dn

nrmtype:t_dn
string
nrmtype:t_dn

i net:ip-address

| +--rwvlan_id ui nt 16
+--rw renot eAddr ess i net:ip-address
+--ro sBl Servi ce* string
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H.4.3 YANG schema
H.4.3.1 General type definition "nrm-types-3gpp.yang"

Refer to Annex E.4.3.1.

H.4.3.2 Basic IOC definition which can be reused by specific
ManagedFuncion. "Top.yang", "ManagedElement.yang",
"ManagedFunction.yang", "EP_RP.yang", "SubNetwork"

Refer to Annex G.

H.4.3.3 NGC module, composition of all 5GC ManagedFunctions in
"ngc.yang"

nodul e ngc {
namespace "urn: 3gpp: tsg: sa5: nrm ngc”;
prefix "ngc";
i mport SubNetwork { prefix subnet; revision-date "2018-07-31"; }
i nport ManagedEl enent { prefix ne; revision-date "2018-07-31"; }

ncl ude ngc- AMFFuncti on;

ncl ude ngc- SMFFuncti on;

ncl ude ngc- UPFFuncti on;

ncl ude ngc- N3l WFFunct i on;

ncl ude ngc- PCFFuncti on;

ncl ude ngc- AUSFFuncti on;

ncl ude ngc- UDMFuncti on;

ncl ude ngc- UDRFuncti on;

ncl ude ngc- UDSFFuncti on;

ncl ude ngc- NRFFuncti on;

ncl ude ngc- NSSFFuncti on;

ncl ude ngc- SMSFFuncti on;

ncl ude ngc- LMFFuncti on;

ncl ude ngc- NGElI RFuncti on;

ncl ude ngc- SEPPFuncti on;

ncl ude ngc- N\\DAFuncti on;

ncl ude NFProfile;

revi sion 2018-08-07 {
description "Initial revision";
}

cont ai ner SubNetwor k {

uses subnet : SubNet wor k;

I'i st ManagedEl emrent {

uses ne: ManagedEl enent ;
l'ist AMFFunction { uses AMFFunction; }
list SMFFunction { uses SMFFunction; }
I'ist UPFFunction { uses UPFFunction; }
list N3l WFunction { uses N3IWFunction; }
l'ist PCFFunction { uses PCFFunction; }
i st AUSFFunction { uses AUSFFunction; }
list UDMFunction { uses UDMFunction; }
list UDRFunction { uses UDRFunction; }
i st UDSFFunction { uses UDSFFunction; }
l'ist NRFFunction { uses NRFFunction; }
li st NSSFFunction { uses NSSFFunction; }
list SMSFFunction { uses SMSFFunction; }
list LMFFunction { uses LMFFunction; }
i st NGElI RFunction { uses NGEl RFunction; }
l'i st SEPPFunction { uses SEPPFunction; }
l'i st NWDAFunction { uses NWDAFunction; }

}
list AMFSet { uses AMFSet; }
li st AMFRegi on { uses AMFRegion; }
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H.4.3.4 NGC submodule, "ngc-AMFFunction.yang", “ngc-AMFRegion.yang”,
“ngc-AMFSet.yang”
subnodul e ngc- AMFFunction {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }
description "AMFFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "lInitial revision";
}
groupi ng AMFFuncti on {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-I1d= Mobile Country Codes (MCC)|| Mobile Network

Codes(MNQ) “;
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}

contai ner aM-ldentifier {
presence "true";
config "true";
description "";
uses nrmtype: avFl ;

}
| eaf sBI FQDN {

mandatory "true";
config "true";
description " ";

type inet:donai n- nane;

leaf-1ist sBlService {
description "";
m n-el ements "1";
config "fal se";
type string;

}

| eaf wei ght Factor {
mandat ory "true";
config "true";
description "";
type uint8;

leaf-1ist s-NSSAl {

m n-el ements "0";

config "true";

description "It represents the list of S-NSSAl the nmanaged object is capable
of supporting, an S-NSSAl is conprised of a SST (Slicel/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

list EP_N2 { uses ep-rp: EP_N2; }
list EP_N8 { uses ep-rp: EP_N3; }
list EP_N11 { uses ep-rp: EP_N11;
list EP_N12 { uses ep-rp: EP_N12;
list EP_N14 { uses ep-rp: EP_N14;
list EP_N15 { uses ep-rp: EP_NI15;

e
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list EP_N17 { uses ep-rp: EP_N17;
list EP_N20 { uses ep-rp: EP_N20;
list EP_N22 { uses ep-rp: EP_N22;
list EP_N26 { uses ep-rp: EP_N26;
list EP_NLS { uses ep-rp: EP_NLS;
list EP_NLG { uses ep-rp: EP_NLS;
list EP_SBI_X {
uses ep-rp: EP_SBI _X;

= o e e

}

subnodul e ngc- AMFRegi on {
bel ongs-to ngc { prefix ngc; }
i nport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }
revi sion 2018-12-18 {

description "initial verison";
}

groupi ng AMFRegi on {
uses nf: ManagedFuncti on;

list pLMNId {
mn-el enents "1,
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(M\C) ";
config "true";
key "MCC MNC';
uses nrmtype: pLM d;
}

| eaf aMFRegi onld {
config "true";
description "";
type nrmtype:t_aM- Region-id;

leaf-list tAC {
mn-el enents "1";
config "fal se";
type ntrmtype:t_t AC

}

leaf-1ist s-NSSAl {
m n-el ements "0";
config "true";
description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;
reference "3GPP TS 23.003";
type nrmtype:t_s- NSSAl;
}

leaf-1ist aMFSet {
description "AMF Set list in the aM-Regi on";
mn-el ements "0";
config "true";
type nrmtype:t_dn;

}

subnodul e ngc- AMFSet {
bel ongs-to ngc { prefix ngc; }

i nport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
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import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

revision 2018-12-18 {
description "initial verison";
}

groupi ng AMFSet {
uses nf: ManagedFuncti on;

list pLMNId {
mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(M\C) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLMN d;
}

| eaf aMFSetld {
config "true";
description "";
type nrmtype:t_aM--Set-id;

leaf-l1ist tAC {
m n-el ements "1";
config "fal se";
type nrmtype:t_t AC

}

| eaf-1ist s-NSSAl {

m n-el ements "0";

config "true";

description "It represents the list of S-NSSAl the nmanaged object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl ;

| eaf -1ist aM~Set Menber {
description "AMF funciton list in the aMSet";
m n-el enents "0";
config "true";
type nrmtype:t_dn;

| eaf aMFRegi on {
description "associ ated aM-Regi on the aMFSet bel ong to";
type nrmtype:t_dn;

}
H.4.3.5 NGC submodule, "ngc-AUSFFunction.yang"

subnodul e ngc- AUSFFunction {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }
description "AUSFFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {

description "Initial revision";
}

groupi ng AUSFFunction {
uses nf: ManagedFuncti on;
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list pLMNId {
mn-el ements "1";
description "a list of PLMN-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes( MNC)
config "true";
key "MCC MNC';
uses nrmtype: pLMN d;
}
| eaf sBI FQDN {

mandat ory "true";
config "true";
description "";

type inet: donai n- nang;

leaf-1ist sBlService {
mn-el enents "1,
config "fal se";
type string;

}

leaf -1ist s-NSSAl {

mn-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). *;

reference "3GPP TS 23.003";

type nrmtype:t_s- NSSAl ;

list EP_N12 { uses ep-rp: EP_N12; }
list EP_N13 { uses ep-rp: EP_N13;
list EP_SBI _X {

key i d;

uses ep-rp: EP_SBI _X;

}
H.4.3.6 NGC submodule, "ngc-LMFFunction.yang"

subnodul e ngc- LMFFunction {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

description "LMFFunction derived from basi c ManagedFuncti on";

revi sion 2018-12-18 {
description "15.1.0";
}

groupi ng LMFFunction {
uses nf: ManagedFuncti on;

list pLMNId {
mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MN\C) *;
config "true";
key "MCC MN\C';
uses nrmtype: pLMNI d;
}

list EP_NLS { uses ep-rp: EP_NLS; }
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}
H.4.3.7 NGC submodule, "ngc-N3IWFFunction.yang"

subnodul e ngc- N3l WFFunction {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
description "N3l WFFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "lInitial revision";
}
groupi ng N3l WFFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MNQ) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLMNI d;
}

list EP_N2 { uses ep-rp: EP_N2; }
list EP_N3 { uses ep-rp: EP_N3; }

}
H.4.3.8 NGC submodule, "ngc-NGEIRFunction.yang"

subnodul e ngc- NGEI RFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31";

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "NGEl RFunction derived from basi ¢ ManagedFuncti on";
revi sion 2018-08-07 {
description "Initial revision";
}
groupi ng NGElI RFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MNQ) “;
config "true";
key "MCC MN\C';
uses nrmtype: pLMNI d;
}
| eaf sBI FQDN {

mandatory "true";
config "true";
description "";

type inet: donai n- nane;

leaf-1ist sBlService {
mn-el ements "1";
config "fal se";
type string;
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| eaf-1ist s-NSSAl {

mn-el enents "0";

config "true";

description "It represents the list of S-NSSAl the nmanaged object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

list EP_N17 { uses ep-rp: EP_N17; }
list EP_SBI_X {

key id;

uses ep-rp: EP_SBI _X;

}
H.4.3.9 NGC submodule, "ngc-NRFFunction.yang"

subnodul e ngc- NRFFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

i ncl ude NFProfile;

description "NRFFunction derived from basi c ManagedFuncti on";

revi sion 2018-08-07 {
description "Initial revision";
}

groupi ng NRFFunction {
uses nf: ManagedFuncti on;

list pLMNId {
m n-el ements "1";

description "a list of PLM\-1d, PLM\-1d= Mobile Country Codes (MCC)|| Mobile Network

Codes(MN\C) *;
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;

}

| eaf sBI FQDN {
mandatory "true";
config "true";
description " ";
type inet: donai n- nane;

}

| eaf-1ist sBlIService {
description "";
mn-el ements "1";
config "fal se";
type string;

}

| eaf-1ist s-NSSAl {

m n-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;
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list nFProfile {
description "CMonly required when NF profile is registered and deregi stered by
managenent system ",
mn-el ements "1";
config "true";
key nflnstancel d;
uses NFProfile;

}

leaf-list nSIld {
description "Is it really needed if network slicing feature enabled Seens it's only
requi red for NSSF";
mn-el enents "1,
config "fal se";
type nrmtype:t_Nsild,;

list EP_N27 { uses ep-rp: EP_N26; }
list EP_SBI_X {

key i d;

uses ep-rp: EP_SBI _X;

}
subnodul e NFProfile {
bel ongs-to ngc { prefix ngc; }

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

revi sion 2018-08-08 {
description "Initial revision";
}

grouping Udrinfo {
| eaf groupld {
type string;

l'i st supi Range {
key "start end pattern";
uses nrmtype: Supi Range;

}
i st gpsi Range {
key "start end pattern";
uses nrmtype: | dentityRange;
}
li st external GroupldentifiersRange {
key "start end pattern”;
uses nrmtype: | dentityRange;
}

| eaf -1i st supportedDataSet {
type nrmtype: Dat aSet | d;

}

groupi ng Udm nfo {
| eaf groupld {
type string;

l'i st supi Range {
key "start end pattern";
uses nrmtype: Supi Range;
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I'i st gpsi Range {
key "start end pattern";
uses nrmtype: | dentityRange;

}

I'i st external GroupldentifiersRange {
key "start end pattern”;
uses nrmtype:|dentityRange;

}

| eaf routinglndicator {
type string;
}

}

groupi ng Ausflinfo {
| eaf groupld {
type string;

li st supi Range {
key "start end pattern”;
uses nrmtype: Supi Range;

}

| eaf routinglndicator {
type string;

groupi ng Anflnfo {
| eaf anfRegionld {
type string;

| eaf anfSetld {
type string;

list guam {
/I FFS to use enbedded identifier
key k_id;
leaf k_id {
type string;

uses nrmtype: Guani;

}

list tai {
/1 FFS to use enbedded identifier
key k_id;
leaf k_id {
type string;

uses nrmtype: Tai;

}

I'i st backupl nfoAnf Failure {
/I FFS to use enbedded identifier
key k_id;
leaf k_id {
type string;

uses nrmtype: Guam ;

}

I'i st backupl nf oAnf Renoval {
/1 FFS to use enbedded identifier
key k_id;
leaf k_id {
type string;

uses nrmtype: Guam ;
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grouping Snflnfo {
leaf-1ist dnn {
type nrmtype:t_Dnn;

list tai {
/1 FFS to use enbedded identifier
key k_id;
leaf k_id {
type string;

uses nrmtype: Tai;

}

| eaf pgwkFqdn {
type inet: donai n- nane;

}

groupi ng Upflnfo {
list sNssai Upflnfo {
key sNssai ;
uses nrmtype: Snssai Upf I nfoltem

}

| eaf snf ServingArea {
type string;

list interfaceUpfinfo {
/1 FFS to use "choiced" identifier
key k_id;
leaf k_id {
type string;

//key "interfaceType address";
uses nrmtype: I nterfaceUpflnfoltem

}

groupi ng Pcflnfo {
leaf-1ist dnn {
type nrmtype:t_Dnn;

}

groupi ng Bsflnfo {
l'i st i pv4AddressRange {
key "start end";
uses nrmtype: | pv4Addr essRange;

list ipv6PrefixRange {
key "start end";
uses nrmtype: | pv6PrefixRange;

groupi ng NFService {

| eaf servicelnstancel D {
description "";
mandat ory "true";
type string;

| eaf serviceNanme {
mandat ory “"true";
type string;

contai ner version { uses nrmtype: NFServi ceVersi on;

| eaf schema {
mandatory "true";
type string;
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| eaf fqgdn {
type inet:donai n- nane;

| eaf interPl mFgdn {
type inet: donai n- nane;

l'ist i pEndPoint {
/1 FFS to use "choiced" identifier
key k_id;
leaf k_id {
type string;

}
/1 key "address port";
uses nrmtype:i pEndPoi nt;
}

| eaf apiPrefix {
type string;

list defaul tNotificationSubscription {
key notificationType;
uses nrmtype: defaul tNotificationSubscription;

}

l'ist allowedPl m {

key "MCC MNC';

uses nrmtype: pLMN d;
}

| eaf-1ist allowedNf Type {
type nrmtype: NFType;

| eaf-1ist allowedDomain {
type string;

leaf-1ist allowedNssais {
type nrmtype:t_s-NSSAl;
}

| eaf capacity {
type uint8;

| eaf load {
type nrmtype:t_Load;

| eaf supportedFeatures {
type nrmtype: Support edFeat ures;

}
groupi ng NFProfile {

| eaf nflnstanceld {
mandatory "true";
type string;

| eaf nfType {
mandat ory “"true";
type nrmtype: NFType,;

| eaf nfStatus {
mandatory "true";
type nrmtype: NFSt at us;

}

contai ner plm {
uses nrmtype: pLMI d;
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}

leaf-1ist sNssais {
type nrmtype:t_s-NSSAl;

leaf-list nsi {
type string;

| eaf fqgdn {
type inet: donai n- nane;
}

| eaf interPl mFgdn {
type inet: donai n- nane;

| eaf-1ist ipv4Address {
type inet:ipv4-address;

| eaf-1ist ipv6Address {
type inet:ipv6-address;
}

leaf-1ist ipv6Prefix {
type inet:ipv6-prefix;

| eaf capacity {
type uint8;

| eaf load {
type nrmtype:t_Load;

leaf locality {
type string;

leaf priority {
type uint8;

container udrinfo { uses Udrinfo; }

contai ner udm nfo { uses Udm nfo; }

contai ner ausflnfo { uses Ausflnfo; }
contai ner anflnfo { uses Anflnfo;
container snfinfo { uses Snflnfo; }
contai ner upflnfo { uses Upflnfo; }
contai ner pcflinfo { uses Pcflnfo; }
container bsflnfo { uses Bsflnfo; }

-

list nfService {
m n-el emrents "0";
description "";
key servi cel nstancel D;
uses NFService;

}
H.4.3.10 NGC submodule, "ngc-NSSFFunction.yang"

subrodul e ngc- NSSFFuncti on {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31";
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "NSSFFunction derived from basi c ManagedFuncti on";

ETSI



3GPP TS 28.541 version 15.2.0 Release 15 213 ETSI TS 128 541 V15.2.0 (2019-05)

revi sion 2018-08-07 {
description "Initial revision";
}

groupi ng NSSFFunction {
uses nf: ManagedFuncti on;

list pLMNId {
mn-el enents "1";
description "a list of PLM\-1d, PLM\-|Id= Mobile Country Codes (MCC)|| Mobile Network

Codes( M\NC)
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}
| eaf sBI FQDN {

mandatory "true";
config "true";
description " ";

type inet: donai n- nane;

leaf-1ist sBlService {
description " ";
m n-el ements "1";
config "fal se";
type string;

}

| eaf-1ist s-NSSAl {

m n-el ements "0";

config "true";

description "It represents the list of S-NSSAl the nmanaged object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl ;

leaf-list nSIld {
description "lIs it really needed if network slicing feature enabled Seens it's only
requi red for NSSF";
mn-el ements "1";
config "fal se";
type nrmtype:t_Nsild;

list EP_N22 { uses ep-rp: EP_N22; }
list EP_N31 { uses ep-rp: EP_N31; }
list EP_SBI X {

key i d;

uses ep-rp: EP_SBI _X;

}
H.4.3.11 NGC submodule, "ngc-NWDAFunction.yang"

subnodul e ngc- N\VDAFuncti on {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }
description "NWAFuncti on derived from basi c ManagedFuncti on";

revi sion 2018-08-07 {
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description "lInitial revision";

}

groupi ng NWDAFunction {
uses nf: ManagedFuncti on;

list pLMNId {
mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(M\C) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLMN d;
}
| eaf sBI FQDN {

mandat ory “"true";
config "true";
description "";

type inet: donai n- nane;

leaf-1ist sBlService {
mn-el ements "1";
config "fal se";
type string;

}

| eaf-1ist s-NSSAl {

mn-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). *;

reference "3GPP TS 23.003";

type nrmtype:t_s- NSSAl;

list EP_SBI_X {
key i d;
uses ep-rp: EP_SBI _X;

}
H.4.3.12 NGC submodule, "ngc-PCFFunction.yang"

subnodul e ngc- PCFFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31";

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "PCFFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "Initial revision";
}
groupi ng PCFFunction {
uses nf: ManagedFuncti on;
list pLMNId {

m n-el ements "1";
description "a list of PLMN\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobil e Network

Codes(MN\C) *;
config "true";
key "MCC M\C';
uses nrmtype: pLM d;
}
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| eaf sBI FQDN {
mandatory "true";
config "true";
description ""
type inet: donai n- nane;

leaf-1ist sBlService {
mn-el ements "1";
config "fal se";
type string;

}

| eaf-1ist s-NSSAl {

m n-el ements "0";

config "true";

description "It represents the list of S-NSSAl the nmanaged object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

list EP_N5 { uses ep-rp: EP_N5; }
list EP_N7 { uses ep-rp: EP_N7; }
list EP_N15 { uses ep-rp: EP_N15; }
list EP_N16 { uses ep-rp: EP_N16; }
list EP_Rx { uses ep-rp: EP_Rx; }
list EP_SBI X {

key i d;

uses ep-rp: EP_SBI _X;

}
H.4.3.13 NGC submodule, "ngc-SEPPFunction.yang"

subnodul e ngc- SEPPFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "SEPPFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "lInitial revision";
}
groupi ng SEPPFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mobile Country Codes (MCC)|| Mobil e Network

Codes(MNC) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}
| eaf sBI FQDN {

mandatory "true";
config "true";
description "";

type inet: donui n- nane;

leaf-1ist sBlService {
m n-el ements "1";
config "fal se";
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type string;

}
contai ner EP_N32 { uses ep-rp: EP_N32; }
l'ist EP_SBI_I PX {

key i d;

uses ep-rp: EP_SBI _I PX;

}
H.4.3.14 NGC submodule, "ngc-SMFFunction.yang"

subnodul e ngc- SMFFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "SMFFunction derived from basi ¢ ManagedFuncti on";
revi sion 2018-08-07 {
description "lInitial revision";
}
groupi ng SMFFuncti on {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mobile Country Codes (MCC)|| Mobile Network

Codes(MNC) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}
| eaf sBI FQDN {

mandatory "true";
config "true";
description "";

type inet: donui n- nane;

leaf-1ist sBlService {
mn-el ements "1";
config "fal se";
type string;

}

leaf-list tAC {
mn-el ements "1";
config "fal se";
type nrmtype:t_t AC

}

| eaf-1ist s-NSSAl {

m n-el ements "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slicel/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

list EP_N4 { uses ep-rp: EP_N4; }
list EP_N7 { uses ep-rp: EP_N7; }
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list EP_N10 { uses ep-rp: EP_N10; }
list EP_N11 { uses ep-rp: EP_N11; }
list EP_N16 { uses ep-rp: EP_N16; }
list EP_S5C { uses ep-rp: EP_S5C }
l'ist EP_SBI_X {

key i d;

uses ep-rp: EP_SBI _X;

}
H.4.3.15 NGC submodule, "ngc-SMSFFunction.yang"

subnodul e ngc- SMSFFuncti on {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31";
i nport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
description "SMSFFunction derived from basi c ManagedFuncti on";
revision 2018-08-07 {
description "lInitial revision";
}
groupi ng SMSFFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el enents "1";
description "a list of PLMN-1d, PLM\-1d= Mobile Country Codes (MCC)|| Mobile Network

Codes(MN\C) *;
config "true";
key "MCC M\C';
uses nrmtype: pLM d;
}

list EP_N20 { uses ep-rp: EP_N20; }

list EP_N21 { uses ep-rp: EP_N21; }

list EP_MAP_SMSC { uses ep-rp: EP_MAP_SMSC, }
}

H.4.3.16 NGC submodule, "ngc-UDMFunction.yang"

subnodul e ngc- UDMFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "UDMFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "lInitial revision";
}
groupi ng UDMFuncti on {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLMN-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobil e Network

Codes(MNQ) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}
| eaf sBI FQDN {

mandatory "true";
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config "true";
description "";
type inet:donai n- nane;

| eaf-1ist sBlService {
mn-el enents "1";
config "fal se";
type string;

}

leaf-1ist s-NSSAl {

mn-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

list EP_N8 { uses ep-rp: EP_N8; }
list EP_N10 { uses ep-rp: EP_N10; }
list EP_N13 { uses ep-rp: EP_N13; }
l'ist EP_SBI_X {

key i d;

uses ep-rp: EP_SBI _X;

}
H.4.3.17 NGC submodule, "ngc-UDRFunction.yang"

subnodul e ngc- UDRFunction {
bel ongs-to ngc { prefix ngc; }

import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

i mport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

description "UDRFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "Initial revision";
}
groupi ng UDRFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el ements "1";
description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MNQ) “;
config "true";
key "MCC MN\C';
uses nrmtype: pLMNI d;
}
| eaf sBI FQDN {

mandatory "true";
config "true";
description "";

type inet: donui n- nane;

leaf-1ist sBlService {
mn-el ements "1";
config "fal se";
type string;

}
| eaf-1ist s-NSSAl {
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m n-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slicel/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;

reference "3GPP TS 23.003";

type nrmtype:t_s- NSSAl;

}
list EP_SBI X {

key i d;
uses ep-rp: EP_SBI _X;

}
H.4.3.18 NGC submodule, "ngc-UDSFFunction.yang"

subnodul e ngc- UDSFFuncti on {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }
i mport ManagedFunction { prefix nf; revision-date "2018-07-31";
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
inmport ietf-inet-types { prefix inet; revision-date "2010-09-24"; }
description "UDSFFunction derived from basi c ManagedFuncti on";
revi sion 2018-08-07 {
description "Initial revision";
}
groupi ng UDSFFunction {

uses nf: ManagedFuncti on;

list pLMNId {
m n-el ements "1";

description "a list of PLM\-1d, PLM\-1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MN\NC) ";
config "true";
key "MCC M\C';
uses nrmtype: pLMNI d;
}

| eaf sBI FQDN {
mandatory "true";
config "true";
description "";
type inet: donai n- nane;

}

| eaf-1ist sBlIService {
m n-el ements "1";
config "fal se";
type string;

}

| eaf-1ist s-NSSAl {

m n-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). ";

reference "3GPP TS 23. 003";

type nrmtype:t_s- NSSAl;

}
list EP_SBI X {

key i d;
uses ep-rp: EP_SBI _X;
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H.4.3.19 NGC submodule, "ngc-UPFFunction.yang"

subnodul e ngc- UPFFunction {
bel ongs-to ngc { prefix ngc; }
import EP_RP { prefix ep-rp; revision-date "2018-07-31";
i nport ManagedFunction { prefix nf; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
description "UPFFunction derived from basi c ManagedFuncti on";
revision 2018-08-07 {
description "Initial revision";
}
groupi ng UPFFunction {
uses nf: ManagedFuncti on;
list pLMNId {

mn-el enents "1,
description "a list of PLM\-1d, PLM\-I1d= Mbile Country Codes (MCC)|| Mobile Network

Codes(MN\NC) ";
config "true";
key "MCC MN\C';
uses nrmtype: pLM d;
}

leaf-l1ist tAC {
m n-el ements "1";
config "fal se";
type nrmtype:t_t AC

}

| eaf-1ist s-NSSAl {

mn-el enents "0";

config "true";

description "It represents the list of S-NSSAl the managed object is capable
of supporting, an S-NSSAl is conprised of a SST (Slice/Service
type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP
TS 23.003 [13]). “;

reference "3GPP TS 23.003";

type nrmtype:t_s- NSSAl;

list EP_N3 { uses ep-rp:EP_N4; }
list EP_N4 { uses ep-rp: EP_N7; }
list EP_N9 { uses ep-rp: EP_N10; }
list EP_N6 { uses ep-rp: EP_N11; }
list EP_S5U { uses ep-rp: EP_S5C, }
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Annex | (normative):
XML definitions for network slice

1.1 General

This annex contains the XML definitions for the network slice NRM, in accordance with network slice NRM
Information Model definitions specified in clause 6.

[.2 Architectural features

The overall architectural feature of network dlice information model is specified in clause 6, this clause specifies
features that are specific to the Schema definitions.

The XML definitions of the present document specify the schema for a configuration content, which can be included in
a configuration file for Bulk configuration management operations.

1.3 Mapping
1.3.1 General mapping

An 10C mapsto an XML element of the same name as the I0C's name in the Information Model. An IOC

attribute maps to a sub-element of the corresponding 10C's XML element, and the name of this sub-element is the same
as the attribute's name in the Information Model.

1.3.2 Information Object Class (I0OC) mapping

The mapping is not present in the current version of the present document.

1.4 Solution Set (SS) definitions
.4.1 XML definition structure

The overall description of the file format of configuration data XML filesis provided by 3GPP TS 32.616 [33].

This annex defines the NRM-specific XML schema sliceNrm.xsd for the network slice Information Model defined in
clause 6.

XML schema sliceNrm.xsd explicitly declares NRM-specific XML element types for the related NRM.

The definition of those NRM-specific XML element types complies with the generic mapping rules defined in 3GPP TS
32.616 [33].

1.4.2  Graphical representation

The graphical representation is not present in the current version of the present document.

.4.3 XML schema"sliceNrm xsd"

<?xm version="1.0" encodi ng="UTF-8"?>
<l--
3GPP TS 28.541 network slice Network Resource Mdel
XML schema definition
sliceNrm xsd
-->
<schema xm ns="http://wwm. w3. or g/ 2001/ XM_Schema"
xm ns: xn="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 623#generi cNr n{
xm ns: sl ="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_seri es/ 28. 541#sl i ceNr ni'
xm ns: nn="http://ww. 3gpp. org/ ftp/ specs/ archi ve/ 28_seri es/ 28. 541#nr Nr ni'
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xm ns: ngc="http://ww. 3gpp. org/ ftp/ specs/ archive/ 28_seri es/ 28. 541#ngcNr ni'
xm ns: en="http://ww. 3gpp. org/ ft p/ specs/ archi ve/ 28_seri es/ 28. 659#eut r anNr ni'
xm ns: sme"http: // ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 626#st at eManagenent | RP"
t ar get Nanespace="htt p://ww. 3gpp. or g/ ft p/ specs/ archi ve/ 28_seri es/ 28. 541#sl i ceNr ni
el enent For nDef aul t =" qual i fi ed">
<i mport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_seri es/ 28. 623#generi cNrni'/ >
<i mport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel/28_series/28. 541#nr Nrni'/ >
<i nport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel 28_seri es/ 28. 541#ngcNrni'/ >
<i nport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel 28_seri es/28. 659#eut ranNr ni'/ >
<i mport nanespace="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 626#st at eManagenent | RP"/ >

<si npl eType nane="MobilityLevel ">
<restriction base="string">
<enuner ati on val ue="STATI ONARY"/ >
<enuner ati on val ue="NOVADI C'/ >
<enuneration val ue="RESTRI CTED MOBI LI TY"/ >
<enuneration val ue="FULLY MOBI LI TY"/>
</restriction>
</ si npl eType>
<si npl eType name="Shari ngLevel ">
<restriction base="string">
<enuner ati on val ue="SHARED'/ >
<enuner ati on val ue=" NON- SHARED' / >
</restriction>
</ si mpl eType>

<conpl exType nane="PerfReq">
<!-- Refer to definitions in TS 22.261-->
<sequence>
<choi ce m nCccurs="0" maxCccurs="1">
<el ement name="perf ReqEMBB" type="sl: PerfReqEnbb"/>
<el ement name="perfReqUrllc" type="sl:PerfReqUllc"/>
</ choi ce>
</ sequence>
</ conpl exType>
<conpl exType nane="Per f ReqEnbb" >
<sequence>
<el ement nane="expDat aRat eDL" type="integer" m nCccurs="0"/>
<el ement name="expDat aRat eUL" type="integer" m nCccurs="0"/>
<el ement nanme="areaTrafficCapDL" type="integer" m nCccurs="0"/>
<el ement nanme="areaTraffi cCapUL" type="integer" m nCccurs="0"/>
<el ement nanme="userDensity" type="integer" m nCccurs="0"/>
<el ement name="activityFactor" type="integer " m nCccurs="0"/>
<el ement nanme="uESpeed" type="integer" m nCccurs="0"/>
<el ement nanme="coverage" type="string" m nCccurs="0"/>
</ sequence>
</ conpl exType>
<conpl exType nane="PerfReqUr ||l c">

<sequence>
<el ement nanme="e2eKat ency" type="integer" m nCccurs="0"/>
<el ement name="jitter" type="integer" m nCccurs="0"/>

<el ement name="survival Ti me" type="integer" m nCccurs="0"/>
<el ement name="cSAvail ability" type="float" m nCccurs="0"/>
<el ement name="reliability" type="float" m nCccurs="0"/>
<el ement nanme="expDat aRate" type="integer " m nCccurs="0"/>
<el ement name="payl oadSi ze" type="integer" m nCccurs="0"/>
<el ement name="trafficDensity" type="string" m nCccurs="0"/>
<el ement name="connDensity" type="float" m nCccurs="0"/>
<el ement nanme="servi ceDi nension" type="string " m nCccurs="0"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Servi ceProfile">
<sequence>
<el ement name="serviceProfileld" type="string"/>
<el ement name="sNSSAI Li st" type="ngc: Snssai List"/>
<el ement name="pLMNI dLi st" type="en: PLMNI dLi st"/>
<el ement name="perfReq" type="sl:PerfReq"/>
<el ement name="naxNunber of UES" type="1ong" m nCccurs="0"/>
<el ement name="cover ageAreaTALi st" type="ngc: Nr TACLi st" m nCccurs="0"/>
<el ement nanme="I| atency" type="integer" m nCccurs="0"/>
<el ement name="uEMbilityLevel " type="integer" m nCccurs="0"/>
<el ement nanme="resourceShari ngLevel " type="integer" m nCccurs="0"/>
<el ement nanme="sst" type="ngc:Sst"/>
<el ement name="availability" type="float" m nCccurs="0"/>
</ sequence>
</ conpl exType>
<conpl exType name="Servi ceProfil eList">
<sequence>
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<el ement nanme="serviceProfile" type="sl:ServiceProfile"/>
</ sequence>
</ conpl exType>

<conpl exType nane="SliceProfile">
<sequence>

<el ement name="sliceProfileld" type="string"/>
<el ement name="sNSSAI Li st" type=" ngc: Snssai List"/>
<el ement name="pLM\l dLi st" type="en: PLMNI dLi st"/>
<el ement name="perfReq" type="sl:PerfReq"/>
<el ement name="maxNunber of UEs" type="I|ong" m nCccurs="0"/>
<el ement name="cover ageAreaTALi st" type="ngc: Nr TACLi st" m nCccurs="0"/>
<el ement name="I| at ency" type="integer" m nCccurs="0"/>
<el ement nanme="uEMobilityLevel " type="sl: MobilityLevel" m nCccurs="0"/>
<el ement nanme="resourceShari ngLevel " type="integer" m nCccurs="0"/>

</ sequence>
</ conpl exType>
<conpl exType name="SliceProfil eList">
<sequence>
<el ement name="sliceProfile" type="sl:SliceProfile"/>
</ sequence>
</ conpl exType>
<conpl exType nane="Nsl nfo" >
<!-- Refer to definitions in subclause 8.3.3.2.2 of ETSI NFV | FAO13 -->
<sequence>
<el ement name="nsl nstancel d" type="string"/>
<el ement name="nsNanme" type="string"/>
<el ement name="description" type="string"/>
</ sequence>
</ conpl exType>

<el ement name="Networ kSl i ce" substitutionG oup="xn: SubNet wor kOpt i onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attri butes">
<conpl exType>
<al | >
<!-- Inherited attributes from SubNetwork -->
<el ement nanme="dnPrefix" type="string" m nCccurs="0"/>
<el ement name="user Label " type="string"/>
<el ement name="user Defi nedNet wor kType" type="string"/>
<el ement name="set Of Mcc" type="string" m nCccurs="0"/>
<!-- End of inherited attributes from SubNetwork -->
<el ement name="nSSl|d" type="xn:dn"/>
<el ement nanme="operational State" type="sm operational StateType"/>
<el ement nanme="adm ni strativeState" type="sm adm nistrativeStateType"/>
<el ement nanme="serviceProfileList" type="sl:ServiceProfileList"/>
</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
<el ement nane="Net wor kSl i ceSubnet" substituti onG oup="xn: SubNet wor kOpt i onal | yCont ai nedNr nCl ass" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attri butes">
<conpl exType>
<al |l >
<!-- Inherited attributes from SubNetwork -->
<el ement name="dnPrefix" type="string" m nCccurs="0"/>
<el ement name="user Label " type="string"/>
<el ement nanme="user Def i nedNet wor kType" type="string"/>
<el ement nanme="set O Mcc" type="string" mnCccurs="0"/>
<l-- End of inherited attributes from SubNetwork -->
<el ement name="n¥ldLi st" type="xn:dnList"/>
<el ement name="Constituent NSSI | dLi st" type="xn:dnList"/>
<el ement nanme="operational State" type="sm operational StateType"/>
<el ement name="admi ni strativeState" type="sm admi ni strativeStateType"/>
<el ement name="nsl nfo" type="sl:NslInfo" m nCccurs="0"/>
<el ement name="sliceProfileList" type="sl:SliceProfileList"/>
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</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >
</ schema>
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Annex J (normative):
JSON definitions for network slice

J.1 General

This annex contains the JISON definitions for the network slice NRM, in accordance with network slice NRM
Information Model definitions specified in clause 6.

J.2 Architectural features

The overall architectural feature of network dlice information model is specified in clause 6, this clause specifies
features that are specific to the Schema definitions.

J.3 Mapping
J.3.1 | OC mapping

Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.

IOC Name JSON definitions' Name JSON Type
Net wor kSl i ce net wor kSl i ce obj ect
Net wor kSl i ceSubnet net wor kSl i ceSubnet obj ect
ServiceProfile serviceProfile obj ect
SliceProfile sliceProfile obj ect

J.3.2 Attributes mapping

Mapping from the attributes of 10Cs defined in the information model to SS equivalent definitions are listed in the
following table.
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Object Attributes JSON definitions' Name JSON Type
nSSl | d nSSl | d generi cNrm Dn
serviceProfileld serviceProfileld string
sliceProfileld sliceProfileld string

constituent NSSI | dLi st

constituent NSSI | dLi st

generi cNrm DnLi st

nFl dLi st

nFl dLi st

generi cNrm DnLi st

operational State

operational State

st at eManagenment Nr m
oper ati onal St at eType

adm ni strativeState

adm ni strativeState

st at eManagenment Nr m
adm ni strativeStateType

nslnfo nslnfo NsI nf o

pl ml dLi st p! ml dLi st nrNrm Pl il dLi st
per f Req per f Req Per f Req

sNSSAI Li st snssai Li st nrNrm Snssai Li st

maxNumnber of UEs

maxNumnber of UEs

nunber

cover ageAr eaTALi st

cover ageAr eaTALi st

ngcNrm TACLi st

| at ency | at ency nunber
uEMbdbi i tyLevel uEMbdbi i tyLevel nunber
resour ceShari nglLevel resour ceShari nglLevel nunber
serviceProfil eLi st serviceProfil eLi st obj ect
sliceProfileList sliceProfileList obj ect

J.4 Solution Set (SS) definitions
J.4.1 JSON definition structure

JSON is used as resource representations format carried in the HTTP request and HT TP response message bodies. The
properties (key-value pairs) on an object are defined using the properties keyword.

J.4.2 Graphical representation

The graphical representation is not present in the current version of the present document.

J.4.3 JSON schema"sliceNrmjson"
{

"$schema": "http://json-schema. org/draft-04/schema#",

"id": "http://3gpp.org/28541/sliceNrmjson",

"description": "JSON based solution set definitions for network slice and network slice subnet”,
"_referenced_schema": "http://3gpp. org/ 28623/ generi cNrmj son",

" _referenced_schema": "http://3gpp. org/ 28626/ st at eManagenment Nrm j son",

_referenced_schema": "http://3gpp. org/ 28541/ nrNrmjson",

" _referenced_schema":"http://3gpp.org/ 28541/ ngcNrmj son",

"definitions": {
"networkSlice": {
"type": "object",
"properties": {
"id"r {
"type": "string"
},
"dnPrefix":
"type": "string"
}

’ serLabel ": {
"type": "string"

"user Def i nedNet wor kType": {
"type": "string"

},
"setOF Mcc": {
"type": "string"

b
"nSslid": {

"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/Dn"
}

"operational State": {
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"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nr m j son#/ def i ni ti ons/ operati onal St ate"

" ’adm nistrativeState": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi niti ons/adm ni strativeState"

"serviceProfileList": {

"$ref": "#/definitions/ServiceProfileList"

}

b

"required": [
"user Label ",
"user Def i nedNet wor kType",
"nSSl | d",
"operational State",
"administrativeState",
"serviceProfileList"

]

}

"networ kSl i ceSubnet": {
"type": "object",
"properties": {
"id"r {
"type": "string"
"dnPrefix": {
"type": "string"

" hser Label ": {
"type": "string"
}

" ser Def i nedNet wor kType": {
"type": "string"

" ’set O Mec": {

"type": "string"

b

"nFldList": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/DnList"

}

" onstituentNSSI I dList": {
"$ref": "http://3gpp.org/ 28623/ generi cNrm json#/ definitions/DnList"
}

"operational State": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi ni ti ons/ Oper ati onal St at e"

"adm nistrativeState": {
"$ref":
"http://3gpp. org/ 28626/ st at eManagenent Nrm j son#/ defi ni ti ons/ Adm ni strativeState"

"nsinfo": {
"$ref": "#/definitions/Nslnfo"
1
"sliceProfileList": {
"$ref": "#/definitions/ServiceProfileList"
} },
"required": [
"user Label ",
"nFldList",

"constituent NSSI | dLi st",
"operational State",
"administrativeState",
"sliceProfileList" ]

b,
"MobilityLevel ": {
"type": "string",
"enuni: [
" STATI ONARY",
"NOMADI C',
" RESTRI CTED MOBI LI TY",
"FULLY MOBILITY",

]

" ’Shari ngLevel ": {
"type": "string",
"enum': [
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" SHARED',
" NON- SHARED"
]
I
"PrefReq": {

"type": "object",
"properties": {
"pref ReqEnbb": {
"$ref": "#/ definitions/Pref ReqEnbb"
H

"prefReqUrllc": {
"$ref": "#/ definitions/PrefReqUrllc"
}

}

Iy
" Per f ReqEnbb": {
"type": "object",
"properties": {
"expDat aRat eDL": {
"type": "nunber"

"expDat aRat eUL": {
"type": "nunber"

"’areaTrafficCapDL": {
"type": "nunber"
}

" reaTrafficCapUL": {
"type": "nunmber"

"userDensity": {
"type": "nunber"

"activityFactor": {
"type": "number"

b
"uESpeed": {
"type": "nunmber"

"é:overage": {
"type": "string"

}
b
"PerfReqUrrlc":{
"type": "object",
"properties": {
"e2elatency": {
"type": "nunber"

"j"itter": {
"type": "nunber"

"’survi val Time": {
"type": "nunber"

},
"areaTraf fi cCapUL": {
"type": "nunber"

b

"cSAvail ability": {
"type": "nunber"

"reliability": {
"type": "nunber"

"expDat aRate": {
"type": "nunber"
}

: ayl oadSi ze": {
"type": "nunber"

"iraffi cDensity": {
"type": "string"

“é:onnDensity“: {
"type": "nunmber"

"servi ceDi nmension": {
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"type": "string"
}

rviceProfile": {
"type": "object",
"properties": {
"serviceProfileld": {
"type": "string"

}

"snssai List": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssaiList"

},
"plmldList": {

"$ref": "http://3gpp.org/ 28541/ nrNrm json#/ definitions/Pl mldList"
}

"’erf Req":
"$ref": "#/ definitions/PrefReq"
}

" xNunber of UEs": {
"type": "nunber"

"éoverageAreaTAList": {
"$ref": "http://3gpp.org/ 28541/ ngcNrm j son#/ definitions/ TACLi st"
}

"’atency": {
"type": "nunber"

b,
"uEMobi lityLevel ": {
"type": "nunber"
st g
"$ref": "http://3gpp.org/ 28541/ ngcNrm j son#definitions/Sst"
b

"resourceSharingLevel ": {
"type": "integer"

"availability": {
"type": "nunber"

}

rviceProfileList": {

"type": "array",
"item: {

"$ref": "#/definitions/ServiceProfile"
}

| iceProfile": {
"type": "object",
"properties": {
"sliceProfileld": {
"type": "string"

}

}

"snssai List": {
"$ref": "http://3gpp. org/ 28541/ nr Nrm j son#/ definitions/SnssaiList"

I
"plmldList": {

"$ref": "http://3gpp.org/ 28541/ nr N\rm j son#/ definitions/Pl mldList"
}

" erfReq": {
"$ref": "#/definitions/PrefReq"
}

" xNunber of UEs": {
"type": "nunber"

"éoverageAreaTAList": {
"$ref": "http://3gpp.org/ 28541/ ngcNrm j son#/ definitions/ TACLi st"
}

"’atency": {
"type": "nunber"

}s

"uEMobi lityLevel ": {
"type": "nunber"

}

’esourceSharingLeveI": {
"type": "integer"
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}
b
"SliceProfileList": {
"type": "array",
"itenm: {
"$ref": "#/definitions/SliceProfile"
}
},
"NsInfo": {
"type": "object",
"properties": {
"nslnstancel d": {
"type": "string"
"nsName": {
"type": "string"
"description ": {
"type": "string"
}
}
}

ETSI

ETSI TS 128 541 V15.2.0 (2019-05)



3GPP TS 28.541 version 15.2.0 Release 15

231

ETSI TS 128 541 V15.2.0 (2019-05)

Annex K (normative):
YANG definitions for Network Slice NRM

K.1 General

This annex containsthe Y ANG definitions for the Network Slice NRM, in accordance with Network Slicing

information model definitions specified in clause 6.

K.2

K.3  Mapping

Architectural features

K.3.1 | OC mapping
Mapping from the |OCs defined in the information model to SS equivalent definitions are listed in the following table.
IOC Name YANG definitions' Name YANG Type
Net wor kSl i ce Net wor kSl i ce Conti aner in nodul e

Net wor kSl i ceSubnet

Net wor kSl i ceSubnet

Conti aner in nodul e

ServiceProfile

serviceProfile

Reusabl e Contai ner in Mdul e

SliceProfile

SliceProfile

Reusabl e Contai ner in Mdule

K.3.2 Attributes mapping

Mapping from the attributes of 10Cs defined in the information model to SS equivalent definitions are listed in the

following table.

Object Attributes

YANG definitions' Name

YANG Type

Simpl e Type Attributes

Sanme to the Nane in
Stage 2

leaf

Conpl ex Type Attribute

Sane to the Nane in
St age 2

Reusable Container

Si npl e Type Li st

Sanme to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

leaf-list

Conpl ex Type Li st

Sanme to the Nane in
Stage 2 with renoving
List/s at the end of
the attribute

list

K.4

Solution Set definitions

K.4.1 YANG definition structure

K.4.2 Graphical representation

nmodul e: Networ kSlice
+--rw NetworkSlice
+--ro objectd ass
+--ro objectlnstance
+-ro id
+--ro dnPrefix
+--rw user Label

+--rw user Def i nedNet wor kType

+--ro set Of Mcc*
+--ro nSSl|d
+--ro operational State

string
nrmtype:t_dn
nrmtype:t_dn
string

string

string
nrmtype:t_ncc
nrmtype:t_dn

nrmtype:t_operational State
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nodul e:

+--rw administrativeState
+--rw serviceProfile* [serviceProfileld]

+--rw serviceProfileld
+--rw s- NSSAl *

232

nrmtype:t_administrativeState

nrmtype:t_dn
nrmtype:t_s- NSSA

+--rw pLMNI M

| +--rwMC t_ntc
| +--rw MC t_mnc
+--rw perfReq
|  +--rw (SST)

+--: (eMBB)

+--rw expDat aRat eDL
+--rw expDat aRat eU
+--rw areaTrafficCapDL
+--rw areaTraffi cCapUL
+--rw userDensity
+--rw activityFactor

ui nt 16
ui nt 16
ui nt 16
uint 16
uint 16
ui nt 16

+--rw uESpeed
+--rw cover age
:(URLLO)

+--rw e2elat ency
+-rwijitter

+-

+--rw survival Ti ne
+--rw cSAvail ability

+-rwreliability
+--rw expDat aRat e
+--rw payl oadSi ze

+--rw trafficDensity

+--rw connDensity

+--rw servi ceAr eaDi mensi on

+--rw maxNunber of UEs
+--rw cover ageAr eaTA*
+-rw | atency

+--rw uEMdbi lityLevel
+--rw resourceShari nglLevel
+--rw sST

Net wor kS| i ceSubnet

rw Net wor kSl i ceSubnet

+--ro objectd ass

+--ro objectlnstance
+-roid

+--ro dnPrefix

+--rw user Label

+--rw user Def i nedNet wor kType

+-T0
+-T0
+--T0
+o-TW
+-To0
+-Tw

set OF Mcc*

nFl d*

constituent NSSI | dLi st *
State

nsl nfo

ui nt 16
string

ui nt 16

ui nt 16
uint 16
deci mal 64
deci nal 64
ui nt 16
string
uint 16

ui nt 16
string

ui nt 64
nrmtype:t_t AC

ui nt 16

nrmtype:t_uEMbilityLevel
nrmtype:t_resourceSharingLevel

nrmtype:t_SST

string
nrmtype:t_dn
nrmtype:t_dn
string

string

string
nrmtype:t_ncc
nrmtype:t_dn
nrmtype:t_dn
string

nrmtype:t_dn

sliceProfile* [sliceProfileld]

nrmtype:t_dn

+--rw sliceProfileld
+--rw s- NSSAl *
+--rw pLMNId
| +--rwMC t_ntc
| +--rw MC t_mnc
+--rw perfReq
|  +--rw (SST)

+--: (eMBB)

+-

+--rw expDat aRat eDL
+--rw expDat aRat eU
+--rw areaTrafficCapDL
+--rw areaTrafficCapUL
+--rw userDensity
+--rw activityFactor
+--rw uESpeed

+--rw coverage

s (URLLCQ)

+--rw e2elat ency
+-rwijitter

+--rw survival Ti me
+--rw cSAvai l ability
+-rwreliability
+--rw expDat aRat e
+--rw payl oadSi ze
+--rw trafficDensity
+--rw connDensity

nrmtype:t_s- NSSAI

ui nt 16
ui nt 16
ui nt 16
ui nt 16
uint 16
ui nt 16
uint 16
string

ui nt 16
ui nt 16
uint 16
deci mal 64
deci mal 64
ui nt 16
string
ui nt 16
ui nt 16

+--rw maxNunber of UEs

+--rw servi ceAreaDi mensi on

string
ui nt 64
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| +--rw coverageAr eaTA* nrmtype:t_tAC

| +--rwlatency ui nt 16

| +--rw uEMobilityLevel nrmtype:t_uEMobilitylLevel

| +--rw resourceSharingLevel nrmtype:t_resourceSharinglLevel
+--rw sST nrmtype:t_SST

K.4.3 YANG schema
K.4.3.1 General type definition "nrm-types-3gpp.yang"

Refer to Annex E.4.3.1.

K.4.3.2 Basic IOC definition which can be reused by specific
ManagedFuncion. "Top.yang", "ManagedElement.yang",
"ManagedFunction.yang", "EP_RP.yang", "SubNetwork"

Refer to Annex E.4.3.2.

K.4.3.3 NetworkSlice Module, "NetworkSlice.yang"

modul e Networ kSlice {
nanespace "urn: 3gpp:tsg: sa5: nrm Networ kSl ice";
prefix "ns";

import SubNetwork { prefix subnet; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
i nclude ServiceProfile,;

description ""

revi sion 2018-08-09 {
description "Initial revision";
}

cont ai ner NetworkSlice {
uses subnet: SubNet wor k;

leaf nSSIId {
mandat ory "true";
config "fal se";
description ""
type nrmtype:t_dn;

| eaf operational State {
mandatory "true";
config "fal se";
description ""
type nrmtype:t_operational State;

| eaf administrativeState {
mandatory "true";
config "true";
description ""
type nrmtype:t_adm nistrativeState;

list serviceProfile {
mn-el ements "1";
config "true";
description ""
key serviceProfileld;
uses ServiceProfile;
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K.4.3.4 ServiceProfile Submodule, "ServiceProfile.yang"

subnodul e ServiceProfile {
bel ongs-to NetworkSlice { prefix ns; }

import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }
import perfReq { prefix perf; revision-date "2018-08-10"; }

revi sion 2018-08-09 {
description "Initial revision";
}

groupi ng ServiceProfile {

| eaf serviceProfileld {
mandatory "true";
description ""
type nrmtype:t_dn;

leaf-1ist s-NSSAl {
mn-el ements "1";
config "true";
description "";
type nrmtype:t_s- NSSAl;

}
list pLMNId {
m n-el emrents "1";
config "true";
key "MCC MNC';
uses nrmtype: pLM d;
}

contai ner perfReq {
config "true";
description "";
uses perf: perfReq;
}

| eaf maxNunber of UEs {
mandatory "fal se";
config "true";
description ""
type uint 64;

| eaf-1ist coverageAreaTA {
mn-el ements "1";
config "true";
description "";
type nrmtype:t_t AC

| eaf latency {
mandatory "fal se";
config "true";
description ""
type uint16;

| eaf uEMobilityLevel {
mandatory "fal se";
config "true";
description "";
type nrmtype:t_uEMbilityLevel;

| eaf resourceSharingLevel {
mandatory "fal se";
config "true";
description "";
type nrmtype:t_resourceSharinglLevel;
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leaf availability {
mandatory "fal se";
config "true";
description "";
type deci mal 64;

}
K.4.3.5 NetworkSliceSubnet Module, "NetworkSliceSubnet.yang"

nodul e Net wor kSl i ceSubnet {
nanespace "urn: 3gpp:tsg: sa5: nrm Networ kSl i ceSubnet";
prefix "nss";

i mport SubNetwork { prefix subnet; revision-date "2018-07-31"; }
import nrmtypes-3gpp { prefix nrmtype; revision-date "2018-07-31"; }

include SliceProfile;

description ;

revi sion 2018-08-09 {
description "lInitial revision";
}

cont ai ner Networ kSl iceSubnet {
uses subnet : SubNet wor k;

leaf-list nFld {
mn-el ements "0";
config "fal se";
description "";
type nrmtype:t_dn;

| eaf-1ist constituentNSSIIdList {
mn-el enents "0";
config "fal se";
description "";
type nrmtype:t_dn;

| eaf operational State {
mandatory "true";
config "fal se";
description "";
type nrmtype:t_operational State;

| eaf administrativeState {
mandatory "true";
config "true";
description "";
type nrmtype:t_admnistrativeState;

| eaf nsinfo {
mandatory "fal se";
config "fal se";
description "";
type nrmtype:t_dn;

list sliceProfile {
mn-el ements "1";
config "true";
description "";
key sliceProfileld;
uses SliceProfile;
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}

K.4.3.6 SliceProfile Submodule, "SliceProfile.yang"

subnmodul e SliceProfile {

bel ongs-to Networ kSl i ceSubnet { prefix nss;

import nrmtypes-3gpp { prefix nrmtype;

revi sion 2018-08-09 {
description "lInitial revision";
}

grouping SliceProfile {

| eaf sliceProfileld {
mandat ory "true";
description ""
type nrmtype:t_dn;

leaf-1ist s-NSSAl {
m n-el ements "1";
config "true";
description "";
type nrmtype:t_s- NSSAl ;

list pLMNId {
m n-el ements "1";
config "true";
key "MCC MNC';
uses nrmtype: pLM d;
}

contai ner perfReq {
config "true";
description "";
uses perf: perfReq;

}

| eaf maxNunber of UEs {
mandatory "fal se";
config "true";
description ""
type uint64;

| eaf -1i st coverageAreaTA {
mn-el enents "1";
config "true";
description "";
type nrmtype:t_t AC

| eaf latency {
mandat ory "fal se";
config "true";
description "";
type uint 16;

| eaf uEMbbilityLevel {
mandatory "fal se";
config "true";
description "";
type nrmtype:t_uEMbilityLevel;

| eaf resourceSharingLevel {
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revi sion-date "2018-07-31"; }
inmport perfReq { prefix perf; revision-date "2018-08-10";
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mandatory "fal se";

config "true";

description ""

type nrmtype:t_resourceSharinglLevel ;

}
K.4.3.7 perfReq Module, "perfReq.yang"

modul e perfReq {
nanespace "urn: 3gpp:tsg: sa5: nrm perfReq";
prefix "perf";

revi sion 2018-08-10 {
description "lInitial revision";

}
groupi ng perfReq {
choi ce SST {
case eMBB {

| eaf expDataRateDL { type uintl6; }

| eaf expDataRateU {type uint16; }

| eaf areaTrafficCapDL { type uintl16; }
| eaf areaTrafficCapUL { type uintl6; }
| eaf userDensity { type uintl6; }

| eaf activityFactor { type uintl16; }

| eaf uESpeed { type uintl16; }

| eaf coverage { type string; }

}
case URLLC {
| eaf e2elLatency { type uintl6; }
leaf jitter {type uintl6; }
| eaf survival Time { type uintl6; }
| eaf cSAvailability {
type deci mal 64 {
fraction-digits 4;
range 1..99.9999;

}
leaf reliability {
type deci mal 64 {
fraction-digits 4;
range 1..99.9999;

| eaf expDataRate { type uintl16; }

| eaf payl oadSize { type string; }

leaf trafficDensity { type uintl16; }

| eaf connDensity { type uintl16; }

| eaf serviceAreaDi nension { type string; }
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Change history
Date |Meeting TDoc CR |Rev|Cat Subject/Comment New
versio
n

2018-09 |SA#81 Upgrade to change control version 15.0.0

2018-09 |SA#81 EdiHelp review 15.0.1

2018-12 |SA#82 |[SP-181046 |[0001 |1 F |Fix issues raised by EditHelp 15.1.0

2018-12 |SA#82 ([SP-181046 |0002 |2 F Update NR Stage 2 definition to align with TS 37.340 for |15.1.0
MR-DC

2018-12 |SA#82 ([SP-181046 |0003 |1 F Update NRM Stage 2 defintion to align with TS 23.501 for|15.1.0
5G architecture

2018-12 |SA#82 ([SP-181046 |0005 (1 F |Update Stage 3 XML definition of NR to align with Stage [15.1.0
2 content

2018-12 |SA#82 ([SP-181046 |0006 |1 F Update Stage 3 JSON definition of NR to align with Stage |15.1.0
2 content

2018-12 |SA#82 ([SP-181046 |0007 (1 F |Update Stage 3 YANG definition of NR to align with 15.1.0
Stage 2 content

2018-12 |SA#82 ([SP-181046 |0008 (1 F |Update Stage 3 XML definition of 5GC to align with Stage |15.1.0
2 content

2018-12 |SA#82 ([SP-181046 |0009 (1 F |Update Stage 3 JSON definition of 5GC to align with 15.1.0
Stage 2 content

2018-12 |SA#82 ([SP-181046 |0011 (1 F |Update stage 3 XML definition of NS to align with Stage 2(15.1.0
content

2018-12 |SA#82 ([SP-181046 |0012 (1 F |Update Stage 3 JSON definition of NS to align with Stage |15.1.0
2 content

2018-12 |SA#82 ([SP-181046 |0013 (1 F |Update stage 3 YANG definition of NS to align with Stage |15.1.0
2 content

2018-12 |SA#82 |SP-181046 |0014 |1 F __[Correct the term sNSSAIList and nRTACIist 15.1.0

2018-12 |SA#82 ([SP-181046 |0015 (1 F |Update the inheritance hierarchy figure for NR NRM to 15.1.0
include BWP IOC and NRSectorCarrier IOC

2018-12 |SA#82 |[SP-181046 |0016 (1 |F |Change the term nCGl to nCl 15.1.0

2018-12 |SA#82 |[SP-181046 |[0019 |1 F  |Align properties of cell state 15.1.0
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2018-12 |SA#82 [SP-181046 |0031 (1 F Remove the ExternalENBFunction definition 15.1.0

2018-12 |SA#82 ([SP-181046 |0033 (1 F |Align the management of external function and cell with |15.1.0
TS 28.658

2018-12 |SA#82 |[SP-181156 |0034 (1 |F |Update NR NRM with Cell Relation 15.1.0

2018-12 |SA#82 |[SP-181156 |0038 |3 F |RRM Policy enhancements 15.1.0

2018-12 |SA#82 [SP-181156 |0039 (1 F Fix containment issue in YANG definition 15.1.0

2018-12 |SA#82 [SP-181156 (0040 |- F Implement minor corrections 15.1.0

2018-12 |SA#82 |SP-181042 (0041 |- F |Update Stage 3 NRM for RRM Policy enhancements 15.1.0

2019-03 |SA#83 ([SP-190121 |0043 (1 F |Align NR attributes definition related to SSB with 15.2.0
corresponding NG-RAN IE definition

2019-03 |SA#83 [SP-190121 (0044 (1 F _|Correct the use of nCl and PLMN 15.2.0

2019-03 |SA#83 |SP-190121 (0045 |- F |Remove duplicate definition for ExternalNRCellCU 15.2.0

2019-03 |SA#83 [SP-190121 |0046 |2 F |Correct class diagram for view on external entities 15.2.0

2019-03 |SA#83 [SP-190121 (0047 (1 F _|Correct the definition for resourceSharingLevel 15.2.0

2019-03 |SA#83 |[SP-190121 |0048 (1 |F [Correction of references 15.2.0

2019-03 |SA#83 [SP-190121 |0052 |1 F  |Align the term mFIdList and constituentNSSIIdList 15.2.0

2019-03 |SA#83 |[SP-190121 |0053 |1 F __[Correct the definition of nSSlid 15.2.0

2019-03 |SA#83 ([SP-190121 |0054 (1 F  |Add missing attribute constraint for class definition of 15.2.0
NSSFFunction

2019-03 |SA#83 [SP-190121 |0055 (1 F |Correct attribute constraints for RRMpolicy related 15.2.0
attributes in NRCellCU

2019-03 |SA#83 |[SP-190121 (0057 |- F |Correct cardinality of End Point (EP) to target 15.2.0

2019-03 |SA#83 |[SP-190121 [0058 |0 |F |Correct Import table 15.2.0

2019-03 |SA#83 [SP-190121 (0059 |- F |Remove ExternalNRCellCU.pLMNIdList 15.2.0

2019-03 |SA#83 |SP-190121 (0060 |- F |Use 'bS' (not 'bs') to prefix all BS (base station) attributes |15.2.0

2019-03 |SA#83 [SP-190121 |0061 |1 F |Correction of State attributes descriptions 15.2.0

2019-03 |SA#83 [SP-190121 |0062 |- F |Update 5G JSON Solution Set to align with generic NRM |15.2.0
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