
3GPP TS 28.541 V1.1.0 (2018-06)
Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Management and orchestration of 5G networks;

Network Resource Model (NRM);

Stage 2 and stage 3
 (Release 15
)
[image: image1.jpg]s




[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword, …]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2018, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.
UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

Contents

12Foreword

Introduction
12
1
Scope
13
2
References
13
3
Definitions and abbreviations
15
3.1
Definitions
15
3.2
Abbreviations
15
4
 Information Model definitions for NR NRM
15
4.1 
Imported information entities and local labels
15
4.2 
Class diagram
15
4.2.1
Class diagram for gNB
15
4.2.1.1
Relationships
15
4.2.1.2
Inheritance
18
4.2.2
Void
19
4.2.2.1
Relations
19
4.2.2.2
Inheritance
19
4.2.3
Class diagram for en-gNB
20
4.2.3.1
Relationships
20
4.2.3.2
Inheritance
22
4.3
Class definitions
23
4.3.1
GNBFunction
23
4.3.1.1
Definition
23
4.3.1.2
Attributes
23
4.3.1.3
Attribute constraints
23
4.3.1.4
Notifications
24
4.3.2
GNBCUFunction
24
4.3.2.1
Definition
24
4.3.2.2
Attributes
24
4.3.2.3
Attribute constraints
24
4.3.2.4
Notifications
24
4.3.3
GNBDUFunction
24
4.3.3.1
Definition
24
4.3.3.2
Attributes
24
4.3.3.3
Attribute constraints
24
4.3.3.4
Notifications
24
4.3.4
GNBCUCPFunction
24
4.3.4.1
Definition
24
4.3.4.2
Attributes
25
4.3.4.3
Attribute constraints
25
4.3.4.4
Notifications
25
4.3.5
GNBCUUPFunction
25
4.3.5.1
Definition
25
4.3.5.2
Attributes
25
4.3.5.3
Attribute constraints
25
4.3.5.4
Notifications
25
4.3.6
NRCellCU
25
4.3.6.1
Definition
25
4.3.6.2
Attributes
26
4.3.6.3
Attribute constraints
26
4.3.6.4
Notifications
26
4.3.7
NRCellDU
26
4.3.7.1
Definition
26
4.3.7.2
Attributes
26
4.3.7.3
Attribute constraints
27
4.3.7.4
Notifications
27
4.3.8
NRSectorCarrier
27
4.3.8.1
Definition
27
4.3.8.2
Attributes
27
4.3.8.3
Attribute constraints
27
4.3.8.4
Notifications
27
4.3.9
ENGNBFunction
27
4.3.9.1
Definition
27
4.3.9.2
Attributes
28
4.3.9.3
Attribute constraints
28
4.3.9.4
Notifications
28
4.3.10
ENGNBCUFunction
28
4.3.10.1
Definition
28
4.3.10.2
Attributes
28
4.3.10.3
Attribute constraints
28
4.3.10.4
Notifications
28
4.3.11
ENGNBDUFunction
28
4.3.11.1
Definition
28
4.3.11.2
Attributes
28
4.3.11.3
Attribute constraints
28
4.3.11.4
Notifications
28
4.3.12
ENGNBCUCPFunction
29
4.3.12.1
Definition
29
4.3.12.2
Attributes
29
4.3.12.3
Attribute constraints
29
4.3.12.4
Notifications
29
4.3.13
ENGNBCUUPFunction
29
4.3.13.1
Definition
29
4.3.13.2
Attributes
29
4.3.13.3
Attribute constraints
29
4.3.13.4
Notifications
29
4.3.14
EP_E1
29
4.3.14.1
Definition
29
4.3.14.2
Attributes
30
4.3.14.3
Attribute constraints
30
4.3.14.4
Notifications
30
4.3.15
EP_XnC
30
4.3.15.1
Definition
30
4.3.15.2
Attributes
30
4.3.15.3
Attribute constraints
30
4.3.15.4
Notifications
30
4.3.16
EP_XnU
30
4.3.16.1
Definition
30
4.3.16.2
Attributes
30
4.3.16.3
Attribute constraints
30
4.3.16.4
Notifications
30
4.3.17
EP_NgC
31
4.3.17.1
Definition
31
4.3.17.2
Attributes
31
4.3.17.3
Attribute constraints
31
4.3.17.4
Notifications
31
4.3.18
EP_NgU
31
4.3.18.1
Definition
31
4.3.18.2
Attributes
31
4.3.18.3
Attribute constraints
31
4.3.18.4
Notifications
31
4.3.19
EP_F1C
32
4.3.19.1
Definition
32
4.3.19.2
Attributes
32
4.3.19.3
Attribute constraints
32
4.3.19.4
Notifications
32
4.3.20
EP_F1U
32
4.3.20.1
Definition
32
4.3.20.2
Attributes
32
4.3.20.3
Attribute constraints
32
4.3.20.4
Notifications
32
4.3.21
EP_S1U
32
4.3.21.1
Definition
32
4.3.21.2
Attributes
33
4.3.21.3
Attribute constraints
33
4.3.21.4
Notifications
33
4.3.22
EP_X2C
33
4.3.22.1
Definition
33
4.3.22.2
Attributes
33
4.3.22.3
Attribute constraints
33
4.3.22.4
Notifications
33
4.3.23
EP_X2U
33
4.3.23.1
Definition
33
4.3.23.2
Attributes
33
4.3.23.3
Attribute constraints
33
4.3.23.4
Notifications
33
4.3.24
ExternalENGNBFunction
34
4.3.24.1
Definition
34
4.3.24.2
Attributes
34
4.3.24.3
Attribute constraints
34
4.3.24.4
Notifications
34
4.4
Attribute definitions
34
4.5
Common notifications
37
5
 Information Model definitions for 5GC NRM
37
5.1 
Imported information entities and local lables
37
5.2 
Class diagram
37
5.2.1
Class diagram of 5GC NFs
37
5.2.1.1
Relationships
37
5.2.1.2
Inheritance
43
5.2.2
Class diagram of AMF Region/AMF Set
44
5.2.2.1
Relationships
44
5.2.2.2
Inheritance
45
5.3
Class definitions
45
5.3.1
AMFFunction
45
5.3.1.1
Definition
45
5.3.1.2
Attributes
46
5.3.1.3
Attribute constraints
46
5.3.1.4
Notifications
46
5.3.2
SMFFunction
46
5.3.2.1
Definition
46
5.3.2.2
Attributes
46
5.3.2.3
Attribute constraints
46
5.3.2.4
Notifications
46
5.3.3
UPFFunction
46
5.3.3.1
Definition
46
5.3.3.2
Attributes
47
5.3.3.3
Attribute constraints
47
5.3.3.4
Notifications
47
5.3.4
N3IWFFunction
47
5.3.4.1
Definition
47
5.3.4.2
Attributes
47
5.3.4.3
Attribute constraints
47
5.3.4.4
Notifications
47
5.3.5
PCFFunction
47
5.3.5.1
Definition
47
5.3.5.2
Attributes
47
5.3.5.3
Attribute constraints
47
5.3.5.4
Notifications
47
5.3.6
AUSFFunction
48
5.3.6.1
Definition
48
5.3.6.2
Attributes
48
5.3.6.3
Attribute constraints
48
5.3.6.4
Notifications
48
5.3.7
UDMFunction
48
5.3.7.1
Definition
48
5.3.7.2
Attributes
48
5.3.5.3
Attribute constraints
48
5.3.5.4
Notifications
48
5.3.8
UDRFunction
48
5.3.8.1
Definition
48
5.3.8.2
Attributes
49
5.3.8.3
Attribute constraints
49
5.3.8.4
Notifications
49
5.3.9
UDSFFunction
49
5.3.9.1
Definition
49
5.3.9.2
Attributes
49
5.3.9.3
Attribute constraints
49
5.3.9.4
Notifications
49
5.3.10
NRFFunction
49
5.3.10.1
Definition
49
5.3.10.2
Attributes
50
5.3.10.3
Attribute constraints
50
5.3.10.4
Notifications
50
5.3.11
NSSFFunction
50
5.3.11.1
Definition
50
5.3.11.2
Attributes
50
5.3.11.4
Notifications
50
5.3.12
AFFunction
50
5.3.12.1
Definition
50
5.3.13
DNFunction
50
5.3.13.1
Definition
50
5.3.14
SMSFFunction
51
5.3.14.1
Definition
51
5.3.14.2
Attributes
51
5.3.14.3
Attribute constraints
51
5.3.14.4
Notifications
51
5.3.15
LMFFunction
51
5.3.15.1
Definition
51
5.3.15.2
Attributes
51
5.3.15.3
Attribute constraints
51
5.3.15.4
Notifications
51
5.3.16
NGEIRFunction
51
5.3.16.1
Definition
51
5.3.16.2
Attributes
52
5.3.16.3
Attribute constraints
52
5.3.16.4
Notifications
52
5.3.17
SEPPFunction
52
5.3.17.1
Definition
52
5.3.17.2
Attributes
52
5.3.17.3
Attribute constraints
52
5.3.17.4
Notifications
52
5.3.18
NWDAFFunction
52
5.3.18.1
Definition
52
5.3.18.2
Attributes
52
5.3.18.3
Attribute constraints
52
5.3.18.4
Notifications
52
5.3.19
EP_N2
53
5.3.19.1
Definition
53
5.3.19.2
Attributes
53
5.3.19.3
Attribute constraints
53
5.3.19.4
Notifications
53
5.3.20
EP_N3
53
5.3.20.1
Definition
53
5.3.20.2
Attributes
53
5.3.20.3
Attribute constraints
53
5.3.20.4
Notifications
53
5.3.21
EP_N4
53
5.3.21.1
Definition
53
5.3.21.2
Attributes
53
5.3.21.3
Attribute constraints
53
5.3.21.4
Notifications
54
5.3.22
EP_N5
54
5.3.22.1
Definition
54
5.3.22.2
Attributes
54
5.3.22.3
Attribute constraints
54
5.3.22.4
Notifications
54
5.3.23
EP_N6
54
5.3.23.1
Definition
54
5.3.23.2
Attributes
54
5.3.23.3
Attribute constraints
54
5.3.23.4
Notifications
54
5.3.24
EP_N7
54
5.3.24.1
Definition
54
5.3.24.2
Attributes
55
5.3.24.3
Attribute constraints
55
5.3.24.4
Notifications
55
5.3.25
EP_N8
55
5.3.25.1
Definition
55
5.3.25.2
Attributes
55
5.3.25.3
Attribute constraints
55
5.3.25.4
Notifications
55
5.3.26
EP_N9
55
5.3.26.1
Definition
55
5.3.26.2
Attributes
55
5.3.26.3
Attribute constraints
55
5.3.26.4
Notifications
55
5.3.27
EP_N10
56
5.3.27.1
Definition
56
5.3.27.2
Attributes
56
5.3.27.3
Attribute constraints
56
5.3.27.4
Notifications
56
5.3.28
EP_N11
56
5.3.28.1
Definition
56
5.3.28.2
Attributes
56
5.3.28.3
Attribute constraints
56
5.3.28.4
Notifications
56
5.3.29
EP_N12
56
5.3.29.1
Definition
56
5.3.29.2
Attributes
56
5.3.29.3
Attribute constraints
56
5.3.29.4
Notifications
57
5.3.30
EP_N13
57
5.3.30.1
Definition
57
5.3.30.2
Attributes
57
5.3.30.3
Attribute constraints
57
5.3.30.4
Notifications
57
5.3.31
EP_N14
57
5.3.31.1
Definition
57
5.3.31.2
Attributes
57
5.3.31.3
Attribute constraints
57
5.3.31.4
Notifications
57
5.3.32
EP_N15
57
5.3.32.1
Definition
57
5.3.32.2
Attributes
58
5.3.32.3
Attribute constraints
58
5.3.32.4
Notifications
58
5.3.33
EP_N16
58
5.3.33.1
Definition
58
5.3.33.2
Attributes
58
5.3.33.3
Attribute constraints
58
5.3.33.4
Notifications
58
5.3.34
EP_N17
58
5.3.34.1
Definition
58
5.3.34.2
Attributes
58
5.3.34.3
Attribute constraints
58
5.3.34.4
Notifications
58
5.3.35
EP_N20
59
5.3.35.1
Definition
59
5.3.35.2
Attributes
59
5.3.35.3
Attribute constraints
59
5.3.35.4
Notifications
59
5.3.36
EP_N21
59
5.3.36.1
Definition
59
5.3.36.2
Attributes
59
5.3.36.3
Attribute constraints
59
5.3.36.4
Notifications
59
5.3.37
EP_N22
59
5.3.37.1
Definition
59
5.3.37.2
Attributes
59
5.3.37.3
Attribute constraints
59
5.3.37.4
Notifications
60
5.3.38
EP_N26
60
5.3.38.1
Definition
60
5.3.38.2
Attributes
60
5.3.38.3
Attribute constraints
60
5.3.38.4
Notifications
60
5.3.39
EP_SBI_X
60
5.3.39.1
Definition
60
5.3.39.2
Attributes
60
5.3.39.3
Attribute constraints
60
5.3.39.4
Notifications
60
5.3.40
EP_SBI_IPX
60
5.3.40.1
Definition
60
5.3.40.2
Attributes
61
5.3.40.3
Attribute constraints
61
5.3.40.4
Notifications
61
5.3.41
EP_S5C
61
5.3.41.1
Definition
61
5.3.41.2
Attributes
61
5.3.41.3
Attribute constraints
61
5.3.41.4
Notifications
61
5.3.42
EP_S5U
61
5.3.42.1
Definition
61
5.3.42.2
Attributes
61
5.3.42.3
Attribute constraints
61
5.3.42.4
Notifications
61
5.3.43
EP_Rx
62
5.3.43.1
Definition
62
5.3.43.2
Attributes
62
5.3.43.3
Attribute constraints
62
5.3.43.4
Notifications
62
5.3.44
EP_MAP_SMSC
62
5.3.44.1
Definition
62
5.3.44.2
Attributes
62
5.3.44.3
Attribute constraints
62
5.3.44.4
Notifications
62
5.3.45
EP_NLS
62
5.3.45.1
Definition
62
5.3.45.2
Attributes
63
5.3.45.3
Attribute constraints
63
5.3.45.4
Notifications
63
5.3.46
EP_NLG
63
5.3.46.1
Definition
63
5.3.46.2
Attributes
63
5.3.46.3
Attribute constraints
63
5.3.46.4
Notifications
63
5.3.47
AMFSet
63
5.3.47.1
Definition
63
5.3.47.2
Attributes
63
5.3.47.3
Attribute constraints
63
5.3.47.4
Notifications
64
5.3.48
AMFRegion
64
5.3.48.1
Definition
64
5.3.48.2
Attributes
64
5.3.48.3
Attribute constraints
64
5.3.48.4
Notifications
64
5.3.49
ExternalAMFFunction
64
5.3.49.1
Definition
64
5.3.49.2
Attributes
64
5.3.49.3
Attribute constraints
64
5.3.49.4
Notifications
64
5.4
Attribute definitions
65
5.4.1
Attribute properties
65
6
Information Model definitions for network slice NRM
67
6.2
Imported information entities and local labels
67
6.2
Class diagram
68
6.2.1
Relationships
68
6.2.2
Inheritance
68
6.3
Class definitions
69
6.3.1
NetworkSlice
69
6.3.1.1
Definition
69
6.3.1.2
Attributes
69
6.3.1.3
Attribute constraints
69
6.3.1.4
Notifications
69
6.3.2
NetworkSliceSubnet
69
6.3.2.1
Definition
69
6.3.2.2
Attributes
69
6.2.2.3
Attribute constraints
69
6.3.2.3
Attribute constraints
69
6.3.2.4
Notifications
69
6.3.3
SupportedServiceProfile
70
6.3.3.1
Definition
70
6.3.3.2
Attributes
70
6.3.3.3
Attribute constraints
70
6.3.3.4
Notifications
70
6.3.4
SupportedSliceProfile
70
6.3.4.1
Definition
70
6.3.4.2
Attributes
70
6.3.4.3
Attribute constraints
70
6.3.4.4
Notifications
70
6.3
Attribute definition
71
6.3.1
Attribute properties
71
6.4
BBB (Information Element name)
73
6.5
CCC (IE name)
73
6.6
……
73
6.7
XYZ (IE name)
73
7
 Solution Set
73
Annex A (normative): Relation between the administrative state and the “Pre-operation state of the gNB-DU Cell”
74
Annex B (normative): XML definitions for NR NRM
75
B.1
General
75
B.2
Architectural features
75
B.3
Mapping
75
B.4
Solution Set definitions
75
B.4.1
XML definition structure
75
B.4.2
Graphical representation
75
B.4.3
XML schema "nRNrm.xsd"
75
Annex C (normative): JSON definitions for NR NRM
76
C.1
General
76
C.2
Architectural features
76
C.3
Mapping
76
C.4
Solution Set definitions
76
C.4.1
JSON definition structure
76
C.4.2
Graphical representation
76
C.4.3
JSON schema "nRNrm.json"
76
Annex D (normative): JSON definitions for 5GC NRM
76
D.1
General
76
D.2
Architectural features
76
D.3
Mapping
76
D.4
Solution Set definitions
76
D.4.1
JSON definition structure
76
D.4.2
Graphical representation
76
D.4.3
JSON schema "ngcNrm.json"
76
Annex E (informative): Change history
83


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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented 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 Aspects Management and orchestration of networks, as identified below:

TS 28.540:
Management and orchestration of 5G networks; Network Resource Model (NRM); Stage 1

TS 28.541:
Management and orchestration of 5G networks; Network Resource Model (NRM); Stage 2 and stage 3

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 requirements identified 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 a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM 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 (F1AP)".

[9]
3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity; Stage 2".
[10]
3GPP TS 28.540: "Management and orchestration of networks and network slicing; NR and NG-RAN Network Resource Model (NRM); Stage 1". 

[11]
3GPP TS 28.662: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) ".

[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: "S1 General 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 Integration Reference Point (IRP); Information Service (IS)”.
[18]
ITU-T Recommendation X.731: "Information technology - Open Systems Interconnection - Systems Management: State management function".

[19]
3GPP TS 28.658: "Telecommunications management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)".
[20]
3GPP TS 28.702: "Core Network (CN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[21]
3GPP TS 28.708: "Telecommunication management; Evolved Packet Core (EPC) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)”.

[22]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Stage 2".
[23]
3GPP TS 29.510: "5G system; Network Function Repository Services; Stage 3".
[24]
3GPP TS 29.531: "5G System; Network Slice Selection Services Stage 3".

[25]
3GPP TS 32.152: "Telecommunication management; Integration Reference Point (IRP) Information Service (IS) Unified Modelling Language (UML) repertoire".

[26]
3GPP TS 28.531: "Management and orchestration of networks and network slicing; Provisioning; Stage 1".

[27]
3GPP TS 28.554: "Management and orchestration of networks and network slicing; 5G End to end Key Performance Indicators (KPI), performance measurements and assurance data".
[28]
3GPP TS 22.261: "Technical Specification Group Services and System Aspects; Service requirements for the 5G system; Stage 1".
[29]
ETSI GS NFV-IFA013 V2.4.1 (2018-02) "Network Function Virtualization (NFV); Management and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification".

[30]
3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)"
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] and the following apply. For terms and definitions not found here, please refer to 3GPP TS 28.540 [10]. 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] 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] and 3GPP TS 28.540 [10].

JSON
JavaScript Object Notation
4

Information Model definitions for NR NRM
4.1 
Imported information entities and local labels
	Label reference
	Local label 

	3GPP TS 28.622 [10], IOC, ManagedElement
	ManagedElement

	3GPP TS 28.622 [10], IOC, ManagedFunction
	ManagedFunction

	3GPP TS 28.622 [10], IOC, EP_RP
	EP_RP

	3GPP TS 28.662 [11], IOC, SectorEquipmentFunction
	SectorEquipmentFunction

	3GPP TS 28.625 [17], attribute, administrativeState
	administrativeState

	3GPP TS 28.658 [19], attribute, pLmnIdList
	pLMNIDList


4.2 
Class diagram

4.2.1
Class diagram for gNB

4.2.1.1
Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this IRP. This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

The attribute properties, e.g. isWritable, isInvariant, etc, will not be specified in NRM class definition. They would be specified elsewhere as the attribute properties can be dependent on the role played by the user that have access to the modelled instances.  
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Figure 4.2.1.1-1: NRM for 3-split deployment scenario
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Figure 4.2.1.1-2: NRM for EPs of NR 3-Split deployment scenario

[image: image5.png]“InformationObjectClass»

GNBCUFunction
s
dnformationObjectClass»
GNBDUFunction InformationObjectClass-
NRCelICU

. Renamesss
InformationObjectClass-

NRCelIDU





Figure 4.2.1.1-3: NRM for 2-split deployment scenario
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Figure 4.2.1.1-4: NRM for EPs of NR 2-Split deployment scenario
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Figure 4.2.1.1-5: NRM for NR non-split deployment scenario
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Figure 4.2.1.1-6: NRM for EPs of non-split deployment scenario
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Figure 4.2.1.1-7: NRM for <<IOC>>NRSectorCarrier for 3-split and 2-split deployment scenarios
Editor’s Note: It is TBD which managed function should name-contains this NRSectorCarrier in non-split deployment scenario
4.2.1.2
Inheritance
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Figure 4.2.1.2-1: Inheritance Hierarchy

4.2.2
Void
4.2.2.1
Relations 
This clause provides the overview of the relationship of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

[image: image12.emf]«InformationObjectClass»

ManagedElement

«InformationObjectClass»

GNBFunction

1

«InformationObjectClass»

GNBCUFunction

«InformationObjectClass»

GNBDUFunction

*

0..1

*

*

0..1

0..1 0..1

*

0..1

{xor}


Figure 4.2.2.1-1 overview of NR NRM

Editor's Note 1: The NR cell related IOC is FFS and not presented in the diagram.

Editor’s Note 2: it is FFS for CPUP split scenario.
Editor’s Note 3: Both options or which option can be used needs revisiting later.

4.2.2.2
Inheritance
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Figure 4.2.2.2-1 NR NRM Inheritance Hierarchy

4.2.3
Class diagram for en-gNB

4.2.3.1
Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for NRM of en-gNB definitions, the IOC definitions methods for en-gNB should be kept aligned with methods used in gNB related IOC definitions, i.e. the IOC definition approaches of non-split gNB, 2-split gNB and 3-split gNB should apply to en-gNB with same split option also. This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

Figure 4.2.3.1-1 shows the cell view of non-split en-gNB NRM.
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Figure 4.2.3.1-1: NR Cell view of non-split en-gNB NRM

Figure 4.2.3.1-2 shows the transport view of en-gNB NRM.
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Figure 4.2.3.1-2: Transport view of non-split en-gNB NRM
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Figure 4.2.3.1-3: NR Cell view of 2-split en-gNB NRM
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Figure 4.2.3.1-4: Transport view of 2-split en-gNB NRM
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Figure 4.2.3.1-5: NR Cell view of 3-split en-gNB NRM
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Figure 4.2.3.1-6: Transport view of 3-split en-gNB NRM
4.2.3.2
Inheritance

This clause depicts the inheritance relationships that exist between IOCs.

Figure 4.2.3.2-1 shows the inheritance hierarchy from IOC ManagedFunction related to the en-gNB NRM. 
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Figure 4.2.3.2-1: Inheritance hierarchy from IOC ManagedFunction related to en-gNB NRM 

Figure 4.2.3.2-2 shows the inheritance hierarchy from IOC EP-RP related to the non-split en-gNB NRM. 
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Figure 4.2.3.2-2: Inheritance hierarchy from IOC EP_RP related to en-gNB NRM.
4.3
Class definitions
4.3.1
GNBFunction
4.3.1.1
Definition

For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [4]. 

4.3.1.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M


4.3.1.3
Attribute constraints

None.

4.3.1.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.2
GNBCUFunction
4.3.2.1
Definition

This IOC represents the gNB-CU function defined in 3GPP TS 38.401 [4]. This IOC, together with <<IOC>>EP_F1C and <<IOC>>EP_F1U, supports the 2-split deployment scenario of gNB.

4.3.2.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	O
	M
	M
	-
	M


4.3.2.3
Attribute constraints

None.

4.3.2.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.3
GNBDUFunction
4.3.3.1
Definition

This IOC represents the gNB-DU function defined in 3GPP TS 38.401 [4]. This IOC, together with <<IOC>>EP_F1C and <<IOC>>EP_F1U, supports the 2-split and 3-split deployment scenarios of gNB. 

4.3.3.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNB​DUId
	M
	M
	M
	-
	M

	gNBDUName
	O
	M
	M
	-
	M

	gNBId
	M
	M
	-
	-
	M


4.3.3.3
Attribute constraints

None.

4.3.3.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.4
GNBCUCPFunction
4.3.4.1
Definition

This IOC represents the logical node gNB-CUCP defined in 3GPP TS 38.401 [4]. This IOC, together with <<IOC>>EP_E1, supports the 3-split deployment scenario of gNB.  

4.3.4.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	O
	M
	M
	-
	M

	pLMNIdList
	M
	M
	M
	-
	M


4.3.4.3
Attribute constraints

None.

4.3.4.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.5
GNBCUUPFunction
4.3.5.1
Definition

This IOC represents the logical node gNB-CUUP defined in 3GPP TS 38.401 [4]. This IOC, together with <<IOC>>EP_E1, supports the 3-split deployment scenario of gNB.

4.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M


4.3.5.3
Attribute constraints

None.

4.3.5.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.6
NRCellCU
4.3.6.1
Definition

This IOC represents the information required by CU that is responsible for the management of inter-cell mobility and neighbor relations via ANR. 

The nCGI attribute, holding the NR Cell Global identifier (NCGI), see subclause 8.2 of TS 38.300 [3], serves as the ‘link’ between this IOC instance and a NRCellDU IOC instance holding the same NCGI in its nCGI attribute.
4.3.6.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	administrativeState (see Note 1)
	CM
	M
	M
	-
	M (see Note 2)

	operationalState (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	availabilityStatus (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	nCGI
	M
	M
	M
	-
	M

	pLMNIdList
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	rRMPolicy
	CM
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	


Note 1: No state propagation shall be implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.
4.3.6.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.

	rRMPolicy CM Support Qualifier
	The condition is “network slicing feature is supported”.


4.3.6.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.7
NRCellDU
4.3.7.1
Definition

This IOC represents the information of a cell known by DU. The procedure for cell setup is initiated 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. 
The nCGI attribute, holding the NR Cell Global identifier (NCGI), see subclause 8.2 of TS 38.300 [3], serves as the ‘link’ between this IOC instance and a NRCellCU IOC instance holding the same NCGI in its nCGI attribute.
4.3.7.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nCGI
	M
	M
	M
	-
	M

	operationalState (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	administrativeState (see Note 1)
	CM
	M
	M
	-
	M (see Note 2)

	availabilityStatus (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	pLMNIdList
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	nRPCI
	M
	
	
	
	

	nRTac
	M
	
	
	
	

	pointAArfcnULFDD
	CM
	
	
	
	

	pointAArfcnDLFDD
	CM
	
	
	
	

	pointAArfcnTDD
	CM
	
	
	
	

	Attribute related to role
	
	
	
	
	

	nRSectorCarrier
	M
	
	
	
	


Note 1: No state propagation shall be implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.
4.3.7.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.

	pointAArfcnULFDD CM Support Qualifier
	Condition: NR FDD is supported.

	pointAArfcnDLFDD CM Support Qualifier
	Condition: NR FDD is supported.

	pointAArfcnTDD CM Support Qualifier
	Condition: NR TDD is supported.


4.3.7.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.8
NRSectorCarrier
4.3.8.1
Definition

This IOC NRSectorCarrier represents the resources of each transmission point included in the cell. These in general have different physical locations (of the antennae), and possibly different frequencies or bandwidths. The UE is not directly aware of which NRSectorCarrier resources the network uses for its connection.
4.3.8.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	configuredMaxTxPower
	M
	M
	M
	-
	M

	fDDCenterFrequencyUL
	CM
	M
	M
	-
	M

	fDDCenterFrequencyDL
	CM
	M
	M
	-
	M

	fDDBandwidthUL
	CM
	M
	M
	-
	M

	fDDBandwidthDL
	CM
	M
	M
	-
	M

	tDDCenterFrequency
	CM
	M
	M
	-
	M

	tDDBandwidth
	CM
	M
	M
	-
	M

	attribute related to role
	
	
	
	
	

	sectorEquipmentFunction
	M
	
	
	
	


4.3.8.3
Attribute constraints

	Name
	Definition

	fDDCenterFrequencyUL Support Qualifier
	Condition: FDD is supported. 

	fDDCenterFrequencyDL Support Qualifier
	Condition: FDD is supported.

	fDDBandwidthUL Support Qualifier
	Condition: FDD is supported.

	fDDBandwidthDL Support Qualifier
	Condition: FDD is supported.

	tDDCenterFrequency Support Qualifier
	Condition: TDD is supported.

	tDDBandwidth Support Qualifier
	Condition: TDD is supported.


4.3.8.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.9
ENGNBFunction
4.3.9.1
Definition

This IOC represents the en-gNB functionality used in EN-DC. For more information about the en-gNB, see 3GPP TS 37.340 [9].  

4.3.9.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	-
	-
	M


4.3.9.3
Attribute constraints

	Name
	Definition

	
	


4.3.9.4
Notifications

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

4.3.10
ENGNBCUFunction
4.3.10.1
Definition

This IOC represents the gNB-CU function of en-gNB defined in 3GPP TS 3GPP TS 38.401 [4]. The gNB-CU supports the implementation of the 2-split deployment scenario of en-gNB.

4.3.10.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	
	M
	M
	
	M


4.3.10.3
Attribute constraints

None.

4.3.10.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.11
ENGNBDUFunction
4.3.11.1
Definition

This IOC represents the gNB-DU function of en-gNB defined in 3GPP TS 38.401 [4]. The gNB-DU supports the implementation of the 2-split and 3-split deployment scenarios of en-gNB. 

4.3.11.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBDUId
	M
	M
	M
	
	M

	gNBDUName
	
	M
	M
	
	M

	gNBId
	M
	M
	M
	-
	M


4.3.11.3
Attribute constraints

None.

4.3.11.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.12
ENGNBCUCPFunction
4.3.12.1
Definition

This IOC represents the logical node gNB-CU-CP function of the en-gNB defined in 3GPP TS 38.401 [4]. The gNB-CU-CP supports the implementation of the 3-split deployment scenario of en-gNB. 

4.3.12.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	
	M

	gNBCUName
	
	M
	M
	
	M

	pLMNIdList
	M
	M
	M
	
	M


4.3.12.3
Attribute constraints

None.

4.3.12.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.13
ENGNBCUUPFunction
4.3.13.1
Definition

This IOC represents the logical node gNB-CU-UP function of the en-gNB defined in 3GPP TS 38.401 [4]. The gNB-CU-UP supports the implementation of the 3-split deployment scenario of en-gNB. 

4.3.13.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M


4.3.13.3
Attribute constraints

None.

4.3.13.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.14
EP_E1
4.3.14.1
Definition

This IOC represents the …

4.3.14.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.14.3
Attribute constraints

None
4.3.14.4
Notifications

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

4.3.15
EP_XnC
4.3.15.1
Definition

This IOC represents the local gNB node end point of the logical link, supporting Xn Applicaion 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].
4.3.15.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.15.3
Attribute constraints

None

4.3.15.4
Notifications

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

4.3.16
EP_XnU
4.3.16.1
Definition

This IOC represents the one end-point of a logical 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].
4.3.16.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.16.3
Attribute constraints

None.
4.3.16.4
Notifications

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

4.3.17
EP_NgC
4.3.17.1
Definition

This IOC represents the control plane interface (NG-C) between the gNB and NG-Core entity. The transport network layer is built on IP transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The application layer signalling protocol is referred to as NG-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 as a gNB 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”.

4.3.17.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.17.3
Attribute constraints

None.

4.3.17.4
Notifications

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

4.3.18
EP_NgU
4.3.18.1
Definition

This IOC represents 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 this interface.

3GPP TS 38.470 [7] noted that “one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB 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”.

4.3.18.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.18.3
Attribute constraints

None.

4.3.18.4
Notifications

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

4.3.19
EP_F1C
4.3.19.1
Definition

This IOC represents the control plane interface (F1-C) between the DU and CU or CUUP. The transport network layer is based on IP transport with the SCTP on top of IP. 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 as a gNB 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”.

4.3.19.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.19.3
Attribute constraints

None.
4.3.19.4
Notifications

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

4.3.20
EP_F1U
4.3.20.1
Definition

This IOC represents the user plane interface (F1-U) between the DU and CU or CUUP. The transport network layer is based on IP 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 as a gNB 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”.

4.3.20.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.20.3
Attribute constraints

None.
4.3.20.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.21
EP_S1U
4.3.21.1
Definition

This IOC 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].
4.3.21.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


4.3.21.3
Attribute constraints

None.

4.3.21.4
Notifications

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

4.3.22
EP_X2C
4.3.22.1
Definition

This IOC represents the local end point of the logical link, supporting X2-C application protocols, to a neighbour eNB or en-gNB node, which is defined in 3GPP TS 36.423 [15].
4.3.22.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.22.3
Attribute constraints

None.

4.3.22.4
Notifications

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

4.3.23
EP_X2U
4.3.23.1
Definition

This IOC represents the local end-point of a logical link supporting the X2 user plane (X2-U) interface, which is defined in 3GPP TS 36.425 [16].
4.3.23.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


4.3.23.3
Attribute constraints

None.

4.3.23.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.24
ExternalENGNBFunction
4.3.24.1
Definition

This IOC represents an external en-gNB functionality used in EN-DC. For more information about the en-gNB, see 3GPP TS 37.340 [9].  

4.3.24.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M


4.3.24.3
Attribute constraints

None.

4.3.24.4
Notifications

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

4.4
Attribute definitions

4.4.1
Attribute properties
	Attribute Name
	Documentation and Allowed Values
	Properties

	NRCellDU.administrativeState
	It indicates the administrative state of the NRCellDU. It describes the permission to use or prohibition against using the cell, imposed through the OAM services.

allowedValues: "Locked", "Shutting down" or "Unlocked" 

The meaning of these values is as defined in ITU‑T Recommendation X.731 [18].

See Append [n] 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.

	type: enumeration

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: Locked

isNullable: False



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

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDCenterFrequencyUL
	Specifies the channel number for the central UL frequency. The mapping from channel number to physical frequency is described in 3GPP TS 38.104 [12] subclause 5.4.2.
allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDCenterFrequencyDL
	Specifies the channel number for the central DL frequency. The mapping from channel number to physical frequency is described in 3GPP TS 38.104 [12] subclause 5.4.2.
allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBandwidthUL
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBandwidthDL
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	localAddress 


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


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



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


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNBId
	It identifies a gNB within a PLMN. See “gNB Identifier (gNB ID)” of subclause 8.2 of 3GPP TS 38.300 [3]). See “Global gNB ID” in subclause 9.3.1.6 of 3GPP TS 38.413 [5]. 
Editor’s Note: How to support flexible length for gNB ID is stated as TBD in TS 38.413.
	type: BitString

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNB​DUId
	It uniquely identifies the DU at least within a gNB. See ‘gNB-DU ID’ in subclause 6.2.2 of 3GPP TS 38.401 [4]. See ‘gNB-DU ID’ in subclause 9.3.1.9 of 3GPP TS 38.473 [8].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNBCUName
	It identifies the Central Entity of a NR node, see subclause 9.2.1.4 of 3GPP TS 38.473 [8].
	type: String

multiplicity: 1

isOrdered: N/A

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].
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	nCGI
	It uniquely identifies a NR cell globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.
See “NR Cell Global identifier (NCGI)” subcluase 8.2 of 3GPP TS 38.300 [3].
	type: BitString (36)

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False



	nRPCI
	This holds the Physical Cell Identity (PCI) of the NR cell.

allowedValues: 
See 3GPP TS 36.211 subclause 6.11 for legal values of pci.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	nRTac


	This holds the identity of the common Tracking Area Code for the PLMNs. 
allowedValues:
a)
It is 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].
	type: Bitstring

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	nSSAI
	It represents the types of NSSAI the managed object is capable of supporting, NSSAI is a set of supported S-NSSAI(s), an S-NSSAI is comprised of a SST (Slice/Service type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP TS 23.003 [13]).
	type: <<dataType>>
multiplicity: *
isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	pointAArfcnULFDD
	The frequency of the lowest usable UL subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.
allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	pointAArfcnDLFDD
	The frequency of the lowest usable DL subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN. 

allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	pointAArfcnTDD
	The frequency of the lowest usable subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.
allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	rRMPolicy
	It represents RRM policy which includes guidance for split of radio resources between multiple slices the cell supports. The RRM policy is implementation dependent.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDCenterFrequency
	It is the frequency number for the central frequency. See 3GPP TS 38.104 [12] subclause 5.4.2.  
allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDBandwidth
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


4.5
Common notifications

5

Information Model definitions for 5GC NRM
5.1 
Imported information entities and local lables
	Label reference
	Local label 

	TS 28.622 [10], IOC, SubNetwork
	SubNetwork

	TS 28.622 [10], IOC, ManagedElement
	ManagedElement

	TS 28.622 [10], IOC, ManagedFunction
	ManagedFunction

	TS 28.622 [10], IOC, EP_RP
	EP_RP

	TS 28.541 [5], IOC, GNBFunction
	GNBFunction

	TS 28.541 [5], IOC, GNBCUFunction
	GNBCUFunction

	TS 28.541 [5], IOC, GNBCUCPFunction
	GNBCUCPFunction

	TS 28.541 [5], IOC, GNBCUUPFunction
	GNBCUUPFunction

	TS 28.541 [5], IOC, NGENBFunction
	NGENBFunction

	TS 28.708 [21], IOC, ServingGWFunction
	ServingGWFunction

	TS 28.702 [20], IOC, SmsIwmscFunction
	SmsIwmscFunction

	TS 28.702 [20], IOC, SmsGmscFunction
	SmsGmscFunction

	TS 28.702 [20], IOC, GmlcFunction
	GmlcFunction

	TS 32.152 [25], stereotype, <<ProxyClass>>
	<<ProxyClass>>


5.2 
Class diagram

5.2.1
Class diagram of 5GC NFs

5.2.1.1
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 classes in 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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Figure 5.2.1.1-1: 5GC NRF containment/naming relationship

The Figure 5.2.1.1-2 shows the transport view of AMF NRM.
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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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Figure 5.2.1.1-3: Transport view of SMF NRM

The Figure 5.2.1.1-4 shows the transport view of UPF NRM.
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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.
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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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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.
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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.
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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.
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Figure 5.2.1.1-9: Transport view of UDR NRM

The Figure 5.2.1.1-10 shows the transport view of UDSF NRM.
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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.
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Figure 5.2.1.1-11: Transport view of NWDAF NRM

The Figure 4.2.1.1-12 shows the transport view of NRF NRM.
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Figure 5.2.1.1-12: Transport view of NRF NRM

The Figure 5.2.1.1-13 shows the transport view of NSSF NRM.
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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.
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Figure 5.2.1.1-14: Transport view of SMSF NRM

The Figure 5.2.1.1-15 shows the transport view of 5G location service related NRM.
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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.
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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.
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Figure 5.2.1.1-17: Transport view of SEPP NRM
5.2.1.2
Inheritance

This clause depicts the inheritance relationships that exist between IOCs.

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

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

5.2.2
Class diagram of AMF Region/AMF Set

5.2.2.1
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 classes in 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 containment/naming relationship.
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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 IOCs.

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

5.3
Class definitions

5.3.1
AMFFunction
5.3.1.1
Definition

This IOC represents the AMF functionality in 5GC. For more information about the AMF, see 3GPP TS 23.501 [2].  

5.3.1.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	aMFIdentifier
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	weightFactor
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	-
	-
	M


5.3.1.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.1.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.2
SMFFunction
5.3.2.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	tAClist
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.2.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.2.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.3
UPFFunction
5.3.3.1
Definition

This IOC represents the UPF function in 5GC. For more information about the UPF, see 3GPP TS 23.501 [2].  

5.3.3.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	tAClist
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.3.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.3.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.4
N3IWFFunction
5.3.4.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M


5.3.4.3
Attribute constraints

None.

5.3.4.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.5
PCFFunction
5.3.5.1
Definition

This IOC represents the PCF function in 5GC. For more information about the PCF, see 3GPP TS 23.501 [2].  

5.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.5.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.5.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.6
AUSFFunction
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

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.6.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.6.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.7
UDMFunction
5.3.7.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.5.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.5.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.8
UDRFunction
5.3.8.1
Definition

This IOC represents the UDR function in 5GC. For more information about the UDR, see 3GPP TS 23.501 [2].  

5.3.8.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.8.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.8.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.9
UDSFFunction
5.3.9.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.9.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.9.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.10
NRFFunction
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].  

5.3.10.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	nFProfileList
	CM
	M
	M
	-
	M

	nSIIdList
	CM
	M
	M
	-
	M


5.3.10.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.

	nfProfileList CM Support Qualifier
	The condition is “NF profile is registered and deregistered by management system”.

	nSIId CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.10.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.11
NSSFFunction
5.3.11.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	nSSAI
	M
	M
	M
	-
	M

	nSIIdList
	M
	M
	M
	-
	M


5.3.11.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.12
AFFunction
5.3.12.1
Definition

This IOC is defined for only purpose to describe the IOCs representing its interaction interface with 5GC (i.e. EP_Rx and EP_N5). It has no any attributes defined.

5.3.13
DNFunction
5.3.13.1
Definition

This IOC is defined for only purpose to describe the IOCs representing Data Network (DN) interaction interface with 5GC (i.e. EP_N6). It has no any attributes defined.

5.3.14
SMSFFunction
5.3.14.1
Definition

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

5.3.14.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M


5.3.14.3
Attribute constraints

None.

5.3.14.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.15
LMFFunction
5.3.15.1
Definition

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

5.3.15.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M


5.3.15.3
Attribute constraints

None.

5.3.15.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.16
NGEIRFunction
5.3.16.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.16.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.16.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.17
SEPPFunction
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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M


5.3.17.3
Attribute constraints

None.

5.3.17.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.18
NWDAFFunction
5.3.18.1
Definition

This IOC 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
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	sBIFQDN
	M
	M
	M
	-
	M

	sBIServiceList
	M
	M
	-
	-
	M

	nSSAI
	CM
	M
	M
	-
	M


5.3.18.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.18.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.19
EP_N2
5.3.19.1
Definition

This IOC represents the N2 interface between (R)AN and AMF, which is defined in 3GPP TS 23.501[3].

5.3.19.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.19.3
Attribute constraints

None.

5.3.19.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.20
EP_N3
5.3.20.1
Definition

This IOC represents the N3 interface between (R)AN and UPF, which is defined in 3GPP TS 23.501[3].

5.3.20.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


5.3.20.3
Attribute constraints

None.

5.3.20.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.21
EP_N4
5.3.21.1
Definition

This IOC represents the N4 interface between SMF and UPF, which is defined in 3GPP TS 23.501[3].

5.3.21.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.21.3
Attribute constraints

None.

5.3.21.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.22
EP_N5
5.3.22.1
Definition

This IOC represents the N5 interface between PCF and AF, which is defined in 3GPP TS 23.501[3].

5.3.22.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.22.3
Attribute constraints

None.

5.3.22.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
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[3].

5.3.23.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	O
	M
	M
	-
	M


5.3.23.3
Attribute constraints

None.

5.3.23.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.24
EP_N7
5.3.24.1
Definition

This IOC represents the N7 interface between SMF and PCF, which is defined in 3GPP TS 23.501[3].

5.3.24.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.24.3
Attribute constraints

None.

5.3.24.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.25
EP_N8
5.3.25.1
Definition

This IOC represents the N8 interface between AMF and UDM, which is defined in 3GPP TS 23.501[3].

5.3.25.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.25.3
Attribute constraints

None.

5.3.25.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
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[3].

5.3.26.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


5.3.26.3
Attribute constraints

None.

5.3.26.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.27
EP_N10
5.3.27.1
Definition

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

5.3.27.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.27.3
Attribute constraints

None.

5.3.27.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, 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 is defined in 3GPP TS 23.501[3].

5.3.28.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.28.3
Attribute constraints

None.

5.3.28.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.29
EP_N12
5.3.29.1
Definition

This IOC represents the N12 interface between AMF and AUSF, which is defined in 3GPP TS 23.501[3].

5.3.29.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.29.3
Attribute constraints

None.

5.3.29.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.30
EP_N13
5.3.30.1
Definition

This IOC represents the N13 interface between AUSF and UDM, which is defined in 3GPP TS 23.501[3].

5.3.30.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.30.3
Attribute constraints

None.

5.3.30.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.31
EP_N14
5.3.31.1
Definition

This IOC represents the N14 interface between two AMFs, which is defined in 3GPP TS 23.501[3].

5.3.31.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.31.3
Attribute constraints

None.

5.3.31.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
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[3].

5.3.32.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.32.3
Attribute constraints

None.

5.3.32.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.33
EP_N16
5.3.33.1
Definition

This IOC represents the N16 interface between two SMFs, which is defined in 3GPP TS 23.501[3].

5.3.33.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.33.3
Attribute constraints

None.

5.3.33.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.34
EP_N17
5.3.34.1
Definition

This IOC represents the N17 interface between AMF and 5G-EIR, which is defined in 3GPP TS 23.501[3].

5.3.34.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.34.3
Attribute constraints

None.

5.3.34.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.35
EP_N20
5.3.35.1
Definition

This IOC represents the N20 interface between AMF and SMSF, which is defined in 3GPP TS 23.501[3].

5.3.35.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.35.3
Attribute constraints

None.

5.3.35.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.36
EP_N21
5.3.36.1
Definition

This IOC represents the N21 interface between SMSF and UDM, which is defined in 3GPP TS 23.501[3].

5.3.36.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.36.3
Attribute constraints

None.

5.3.36.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.37
EP_N22
5.3.37.1
Definition

This IOC represents the N22 interface between AMF and NSSF, which is defined in 3GPP TS 23.501[3].

5.3.37.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.37.3
Attribute constraints

None.

5.3.37.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
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[3].

5.3.38.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.38.3
Attribute constraints

None.

5.3.38.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.39
EP_SBI_X
5.3.39.1
Definition

This IOC 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[3].

5.3.39.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	sBIserviceList
	M
	M
	M
	-
	M


5.3.39.3
Attribute constraints

None.

5.3.39.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.40
EP_SBI_IPX
5.3.40.1
Definition

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

5.3.40.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	sBIserviceList
	M
	M
	M
	-
	M


5.3.40.3
Attribute constraints

None.

5.3.40.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.41
EP_S5C
5.3.41.1
Definition

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

5.3.41.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.41.3
Attribute constraints

None.

5.3.41.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.42
EP_S5U
5.3.42.1
Definition

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

5.3.42.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


5.3.42.3
Attribute constraints

None.

5.3.42.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, 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 is defined in 3GPP TS 23.501[3].

5.3.43.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.43.3
Attribute constraints

None.

5.3.43.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.44
EP_MAP_SMSC
5.3.44.1
Definition

This IOC represents the MAP interface between SMSF and MSC-IWMSC/GMSC, which is defined in 3GPP TS 23.040 [22].

5.3.44.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.44.3
Attribute constraints

	Name
	Definition

	localAddress CM Support Qualifier
	The condition is “MAP over SIGTRAN is supported”.

	remoteAddress CM Support Qualifier
	The condition is “MAP over SIGTRAN is supported”.


5.3.44.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, 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[3].

5.3.45.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.45.3
Attribute constraints

None.

5.3.45.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, 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[3].

5.3.46.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


5.3.46.3
Attribute constraints

None.

5.3.46.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.47
AMFSet
5.3.47.1
Definition

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

5.3.47.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	tAClist
	M
	M
	M
	-
	M

	aMFSetId
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	AMFRegion
	M
	M
	M
	-
	M

	AMFSetMemberList
	M
	M
	M
	-
	M


5.3.47.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.47.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.48
AMFRegion
5.3.48.1
Definition

This IOC represents the AMF Region which consists one or multiple AMF Sets. For more information about the AMF Region, see 3GPP TS 23.501 [2].  

5.3.48.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	M
	M
	-
	M

	tAClist
	M
	M
	M
	-
	M

	aMFRegionId
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	AMFSet
	M
	M
	M
	-
	M


5.3.48.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.


5.3.48.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
5.3.49
ExternalAMFFunction
5.3.49.1
Definition

This IOC represents an external AMF functionality used in EN-DC. For more information about the AMF, see 3GPP TS 23.501 [2].  

5.3.49.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	Id
	M
	M
	-
	-
	M

	pLMNIdList
	M
	M
	M
	-
	M

	aMFIdentifier
	M
	M
	M
	-
	M


5.3.49.3
Attribute constraints

None.

5.3.49.4
Notifications

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

5.4
Attribute definitions

5.4.1
Attribute properties
The following table defines the attributes that are present in several Information Object Classes (IOCs) of the present document.

	Attribute Name
	Documentation and Allowed Values
	Properties

	aMFIdentifier
	The AMFI is constructed from an AMF Region ID, an AMF Set ID and an AMF Pointer. The AMF Region ID identifies the region, the AMF Set ID uniquely identifies the AMF Set within the AMF Region, and the AMF Pointer uniquely identifies the AMF within the AMF Set. (Ref. 3GPP TS 23.003 [13])
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	aMFSetId
	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

	aMFSetMemberList
	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

	aMFRegionId
	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

	localAddress 


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


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



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


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	nfProfileList
	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

	nSIIdList
	It is a set of NSI Id. The NSI ID is defined in subclause 6.1.6.2.8 of 3GPP TS 29.531 [24]. 
	type:  String
multiplicity: *
isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

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

	type: <<dataType>>
multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	pLMNIdList
	It is a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) (Ref. 3GPP TS 23.003 [13])
allowedValues: 
A list of at most six entries of PLMN Identifiers. The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).
	type: Integer

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	sBIFQDN
	It is used to indicate the FQDN of the registered NF instance in service-based interface, for example, NF instance FQDN structure is:
nftype<nfnum>.slicetype<sliceid>.mnc<MNC>.mcc<MCC>.3gppnetwork.org


	type: String

multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	sBIServiceList
	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

	tACList
	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

	weightFactor
	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


6
Information Model definitions for network slice NRM

6.2
Imported information entities and local labels

	Label reference
	Local label

	3GPP TS 28.622 [10], IOC, Top
	Top

	3GPP TS 28.622 [10], IOC, SubNetwork
	SubNetwork

	3GPP TS 28.622 [10], IOC, ManagedFunction
	ManagedFunction


6.2
Class diagram
6.2.1
Relationships
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Figure 6.2.X.1-1: Network slice NRM containment/naming relationship

NOTE 1:
The <<OpenModelClass>> NetworkService and <<OpenModelClass>> VNF are defined in [12].
NOTE 2:
The target Network Service (NS) instance represents a group of VNFs and PNFs that are supporting the source network slice subnet instance.

Editor’s Note: It is FFS whether each instance of NetworkSliceSubnet IOC can be associated with multiple instance of NetworkService.
6.2.2
Inheritance
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Figure 6.2.X.2-1: Network slice inheritance relationship

6.3
Class definitions

6.3.1
NetworkSlice
6.3.1.1
Definition
This IOC represents the properties of network slice instance in 5G network. For more information about the network slice instance, see 3GPP TS 28.531 [26].

6.3.1.2
Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nSSIId
	M
	M
	-
	M
	M

	state
	M
	M
	M
	-
	M


6.3.1.3
Attribute constraints

None.

6.3.1.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
6.3.2
NetworkSliceSubnet
6.3.2.1
Definition
This IOC represents the properties of network slice subnet instance in 5G network. For more information about the network slice subnet instance, see 3GPP TS 28.531 [26].

6.3.2.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	mFIdList
	M
	M
	-
	M
	M

	constituentNSSIIdList
	M
	M
	-
	M
	M

	State
	M
	M
	M
	-
	M

	nsInfo
	CM
	M
	-
	-
	M


6.2.2.3
Attribute constraints

	Name
	Definition

	nsInfo  CM
	It shall be supported if the NSS instance is realized in the virtualized environment. Otherwise this attribute shall be absent.


6.3.2.3
Attribute constraints

None.

6.3.2.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
6.3.3
SupportedServiceProfile
6.3.3.1
Definition
This support IOC represents the properties of network slice related requirement should be supported by the network slice instance in 5G network.

6.3.3.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	serviceProfileId
	M
	M
	-
	-
	M

	nSSAI
	M
	M
	M
	-
	M

	pLMNId
	M
	M
	M
	-
	M

	perfReq
	M
	M
	M
	-
	M

	maxNumberofUEs
	O
	M
	M
	-
	M

	coverageAreaTAList
	O
	M
	M
	-
	M

	latency
	O
	M
	M
	-
	M

	uEMobilityLevel
	O
	M
	M
	-
	M

	resourceSharingLevel
	O
	M
	M
	-
	M


6.3.3.3
Attribute constraints

None.

6.3.3.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
6.3.4
SupportedSliceProfile
6.3.4.1
Definition
This support IOC represents the properties of network slice subnet related requirement should be supported by the network slice subnet instance in 5G network.

6.3.4.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	supportedSliceProfileId
	M
	M
	M
	M
	M

	nSSAI
	M
	M
	M
	-
	M

	pLMNId
	M
	M
	M
	-
	M

	perfReq
	M
	M
	M
	-
	M

	maxNumberofUEs
	O
	M
	M
	-
	M

	coverageAreaTAList
	O
	M
	M
	-
	M

	latency
	O
	M
	M
	-
	M

	uEMobilityLevel
	O
	M
	M
	-
	M

	resourceSharingLevel
	O
	M
	M
	-
	M


6.3.4.3
Attribute constraints

None.

6.3.4.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
6.3
Attribute definition

6.3.1
Attribute properties
	Attribute Name
	Documentation and Allowed Values
	Properties

	nSSIId
	An attribute whose "name+value" can be used as an RDN when naming an instance of the managednetworkslicesubnet. This RDN uniquely identifies the managednetworkslicesubnet instance within the scope of its containing (parent) object instance.
	type: DN

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	serviceProfileId
	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

	supportedSliceProfileId
	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

	constituentNSSIList
	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

	mFList
	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

	state
	This attribute describes the state of the network slice instance or network slice subnet instance.

allowedValues: active, inactive.
	type: Enum

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	nsInfo
	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-IFA013 [29].
	type: String

multiplicity: *

isOrdered: N/A

isUnique: True

defaultValue: No default value

isNullable: True

	mNSIId
	An attribute uniquely identifies the network slice instance.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	pLMNId
	This parameter specifies the PLMN to be associated with the network slice instance.

PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) (Ref. 3GPP TS 23.003 [13])
allowedValues: The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).
	type: <<dataType>>

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	perfReq
	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. The requirements can be specified as reference (scenario number) in the Table 7.1-1 or Table 7.2.2-1, or, alternatively, by providing numerical values to the same set of parameters.
	type: String

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

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

In order to identify a Network Slice end to end, the 5GS uses information called S-NSSAI (Single Network Slice Selection Assistance Information), an S-NSSAI is comprised of a SST (Slice/Service type) and an optional SD (Slice Differentiator) field. NSSAI is one set of S-NSSAI. See clause 5.15.2 of 3GPP TS 23.501 [2].
	type: <<dataType>>

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	maxNumberofUEs
	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

	coverageAreaTAList
	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

	latency
	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

	uEMobilityLevel
	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

	resourceSharingLevel
	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


Editor’s Note: The attribute "state" is FFS and will be revisited.
6.4
BBB (Information Element name)

6.5
CCC (IE name)

6.6
……

6.7
XYZ (IE name)

Editor's NOTE: For the clause 6, where and how to document the network slicing Information Model definitions needs further discussion and will depend on the discussion result of generic specification template for stage 2 and 3.

7

Solution Set
This specification defines the following NRM Solution Set definitions for NR and NG-RAN:

-
XML based 3GPP NR and NG-RAN NRM Solution Set (Annex B).
-
JSON based 3GPP NR and NG-RAN NRM Solution Set (Annex C).
This specification defines the following 3GPP 5GC NRM Solution Set definitions:

-
JSON based 3GPP 5GC NRM Solution Set (Annex D).

Annex A (normative):
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 operationalState is “Enabled” (i.e. the resource is physically installed and working) and if the administrativeState 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.

[image: image45.emf]gNB-DU gNB-CU

3. F1 Setup Response 

1. F1 Setup Request 

0. Pre-operational state

gNB/eNB 5GC

2. NG Setup/gNB Configuration Update

6. Xn/X2 Setup

4. gNB-CU Configuration Update 

5. gNB-CU Configuration Update Ack


Figure 8.5-1: F1 startup and cell activation
”
Annex B (normative):
XML definitions for NR NRM
B.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.

B.2
Architectural features
B.3
Mapping
B.4
Solution Set definitions

B.4.1
XML definition structure

B.4.2
Graphical representation
B.4.3
XML schema "nRNrm.xsd"
Annex C (normative):
JSON definitions for NR NRM
C.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.

C.2
Architectural features
C.3
Mapping
C.4
Solution Set definitions

C.4.1
JSON definition structure

C.4.2
Graphical representation
C.4.3
JSON schema "nRNrm.json"
Annex D (normative):
JSON definitions for 5GC NRM

D.1
General 

This annex contains the JSON definitions for the 5GC NRM, in accordance with 5GC NRM information model definitions specified in clause 6.

D.2
Architectural features
D.3
Mapping
D.4
Solution Set definitions

D.4.1
JSON definition structure

D.4.2
Graphical representation
D.4.3
JSON schema "ngcNrm.json"
{


{


"info": {



"title": "3GPP 5GC NRM JSON Solution Set",



"description": "JSON based solution set definitions for 5GC NRM",



"version": "1.0.0"

  },


"definitions": {



"description": "attribute definitions",



"aMFIdentifier": {

    
"type": "object",




"description": "AMFIdentifier comprise of amfRegionId, amfSetId and amfPointer",




"properties": {





"amfRegionId": {






"$ref": "#/definitions/AmfRegionId"





},





"amfSetId": {






"$ref": "#/definitions/AmfSetId"





},





"amfPointer": {






"$ref": "#/definitions/AmfPointer"





}




}



},



"AmfRegionId": {




"type": "string",




"description": "AmfRegionId is defined in TS 23.003"



},



"AmfSetId": {




"type": "string",




"description": "AmfSetId is defined in TS 23.003"



},



"AmfPointer": {

    
"type": "string",




"description": "AmfPointer is defined in TS 23.003"



},

    "amfSetMemberList": {




"type": "array",




"description": "List of DNs of AMF",




"items": {





"type": "string",





"description": "Identification of managed function."

      

}



},



"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": {





"nFInstanceId": {






"type": "string",






"description": "uuid of NF instance"





}





"nFType": {






"$ref": "#/definitions/NFType"





},

 



"nFStatus": {






"$ref": "#/definitions/NFStatus"





},





"plmn": {






"$ref": "#/definitions/PlmnId"





},





"sNssais": {






"type": “array”,






"item": {







"$ref": "#/definitions/Snssai"






}





}


      

"fqdn": {






"$ref": "#/definitions/Fqdn"





},





"interPlmnFqdn": {






"$ref": "#/definitions/Fqdn"





},





"ipv4Addresses": {






"type": “array”,






"item": {







"$ref": "#/definitions/Ipv4Addr"






}





},





"ipv6Addresses": {






"type": “array”,






"item": {







"$ref": "#/definitions/Ipv6Addr"






}





},





"ipv6Prefixes": {





"type": “array”,






"item": {







"$ref": "#/definitions/Ipv6Prefix"






}





},





"capacity": {






"$ref": "#/definitions/Capacity"





},





"udrInfo": {






"$ref": "#/definitions/UdrInfo"





},





"amfInfo": {






"$ref": "#/definitions/amfInfo"





},





"smfInfo": {






"$ref": "#/definitions/SmfInfo"





},





"upfInfo": {






"$ref": "#/definitions/UpfInfo"





},





"nfServices": {






"type": “array”,






"item": {







"$ref": "#/definitions/NFService"






}





}




}



},



"NFService": {




"type": "object",




"description": "NF Service is defined in TS 29.510",




"properties": {





"serviceInstanceId": {






"type": "string",





},





"serviceName": {

      

"type": "string",





},





"version": {

      

"type": "string",





},





"schema": {






"type": "string",





},





"fqdn": {






"$ref": "#/definitions/Fqdn"





},





"interPlmnFqdn": {






"$ref": "#/definitions/Fqdn"





},





"ipEndPoints": {






"type": "array",






"item": {







"$ref": "#/definitions/IpEndPoint"






}





},





"apiPrfix": {






"type": "string",





},





"defaultNotificationSubscriptions": {






"type": “array”,






"item": {







"$ref": "#/definitions/DefaultNotificationSubscriptions"






}





},





"allowedPlmns": {






"type": "array",






"item": {







"$ref": "#/definitions/PlmnId"






}





},





"allowedNfTypes": {






"type": "array",






"item": {







"$ref": "#/definitions/NFType"






}





},





"allowedNssais": {






"type": "array",






"item": {







"$ref": "#/definitions/Snssai"






}





},





"capacity": {






"$ref": "#/definitions/Capacity"





},





"supportedFeatures": {






"$ref": "#/definitions/SupportedFeatures"





}




}



},



"NFType": {




"type": "string",




"description": " NF name defined in TS 23.501",




"enum": [





"NRF",





"UDM",





"AMF",





"SMF",





"AUSF",





"NEF",





"PCF",





"SMSF",





"NSSF",





"UDR",





"LMF",





"GMLC",





"5G_EIR",





"SEPP",





"UPF”,





"N3IWF",





"AF",





"UDSF”,





"DN"




]



},



"Fqdn": {




"type": "string"



},



"IpEndPoint": {




"type": "object",




"properties": {





"ipv4Address": {






"$ref": "#/definitions/Ipv4Addr"





},





"ipv6Address": {






"$ref": "#/definitions/Ipv6Addr"





},





"ipv6Prefix": {






"$ref": "#/definitions/Ipv6Prefix"





},





"transport": {






"$ref": "#/definitions/TransportProtocol"





},





"port": {






"type": "integer"





}




}



},



"UdrInfo": {




"type": "object",




"properties": {





"supiRanges": {






"type": "array",






"items": {







"$ref": "#/definitions/SupiRange"






}





}




}



},



"SupiRange": {

    
"type": "object",




"properties": {


    
"start": {






"type": "string"





},





"end": {






"type": "string"





},





"pattern": {






"type": "string"





}




}



},



"AmfInfo": {




"type": "object",




"properties": {





"amfSetId": {






"$ref": "#/definitions/AmfSetId"





}




}



},



"SmfInfo": {




"type": "object",




"properties": {





"dnnList": {






"type": "array",






"items": {







"$ref": "#/definitions/Dnn"






}





}




}



},



"UpfInfo": {




"type": "object",




"properties": {





"sNssaiUpfInfoList": {






"type": "array",






"items": {







"$ref": "#/definitions/SnssaiUpfInfoItem"






}





}




}



},



"SnssaiUpfInfoItem": {




"type": "object",




"properties": {





"sNssai": {






"$ref": "#/definitions/Snssai"





}





"dnnUpfInfoList": {






"type": "array",






"items": {







"$ref": "#/definitions/DnnUpfInfoListInfo"






}





}




}



},



"DnnUpfInfoItem": {




"type": "object",




"properties": {





"dnn": {






"$ref": "#/definitions/Dnn"





}




}



},



"DefaultNotificationSubscription": {




"type": "object",




"properties": {





"notificationType": {






"$ref": "#/definitions/NotificationType"





},





"callbackUri": {






"$ref": "#/definitions/Uri"





},





"n1MessageClass": {






"$ref": "#/definitions/N1MessageClass"





}





"n2InformationClass": {






"$ref": "#/definitions/n2InformationClass"





}




}



},



"NotificationType": {




"type": "string",




"description": "any of enumrated value",




"enum": [





"N1_MESSAGES",





"N2_INFORMATION",





"LOCATION_NOTIFICATION"




]



},



"TranportProtocol": {




"type": "string",




"description": "any of enumrated value",




"enum": [





"TCP"




]



},



"NFStatus": {




"type": "string",




"description": "any of enumrated value",




"enum": [





"REGISTERED",





"SUSPENDED"




]



},



"NFRegistrationData": {




"type": "object",




"properties": {





"heartBeatTimer": {






"type": "integer"





},





"nfProfile": {






"$ref": "#/definitions/NFProfile"





}




}



},



"nSIIdList": {




"type": "array",




"items": {





"nSIId": {






"$ref": "#/definitions/NSIId"





}




}



},



"NSIId": {




"type": "string",




"description": "NSI Id is defined in TS 29.531"



},



"plmnIdList": {




"type": "array",




"items": {





"plmnId": {






"$ref": "#/definitions/PlmnId"





}




}



},



"PlmnId": {




"type": "object",




"properties": {





"mcc": {






"$ref": "#/definitions/Mcc"





},





"mnc": {






"$ref": "#/definitions/Mnc"





}




}



},



"Mcc": {




"type": "string",



},



"Mnc": {




"type": "string",



},



"Tac": {




"type": "string",



},



"NrCellId": {




"type": "string",



},



"nssai": {




"type": "array",




"item": {





"$ref": "#/definitions/Snssai"




}



},



"Snssai": {




"type": "object",




"properties": {





"sst": {






"$ref": "#/definitions/Sst"





},





"sd": {






"type": "string"





}




}



},



"Sst": {

 


"type": "integer",



},



"sbiFqdn": {




"$ref": "#/definitions/Fqdn"



},



"sBIServiceList": {




"type": "array",




"item": {





"$ref": "#/definitions/NFService"




}



},



"tacList": {




"type": "array",




"item": {





"$ref": "#/definitions/Tac"




}



},



"weightFactor": {




"type": "integer"



}


}

}
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