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1
Decision/action requested

Discuss and approve this pCR..
2
References

 [1]
3GPP TS 28.541 v1.1.0 Management and orchestration of 5G networks, Network Resource Model Stage 2 and 3
3
Rationale

As discussed in the Stockholm meeting, it’s agreed to add YANG based SS definitions in 5GNRM TS to address ONAP and other Open Source project requirements.

The YANG based SS definition shall be protocol independent

YANG based stage 3 definition for 5GC is addressed in this pCR

4
Detailed proposal

Annex H (normative):
YANG definitions for 5GC
H.1
General 

This annex contains the YANG definitions for the 5GC NRM, in accordance with 5GC information model definitions specified in clause 4.

H.2
Architectural features
H.3
Mapping
H.3.1
IOC mapping
Mapping from the IOCs defined in the information model to SS equivalent definitions are listed in the following table.
	IOC Name
	 YANG definitions’ Name
	YANG Type

	SubNetwork
	SubNetwork
	Contianer in module

	ManagedElement
	ManagedElement
	Contianer in module

	AMFFunction
	AMFFunction
	Container in submodule

	SMFFunction
	SMFFunction
	Container in submodule

	UPFFunction
	UPFFunction
	Container in submodule

	N3IWFFunction
	N3IWFFunction
	Container in submodule

	PCFFunction
	PCFFunction
	Container in submodule

	AUSFFunction
	AUSFFunction
	Container in submodule

	UDMFunction
	UDMFunction
	Container in submodule

	UDRFunction
	UDRFunction
	Container in submodule

	UDSFFunction
	UDSFFunction
	Container in submodule

	NRFFunction
	NRFFunction
	Container in submodule

	NSSFFunction
	NSSFFunction
	Container in submodule

	SMSFFunction
	SMSFFunction
	Container in submodule

	LMFFunction
	LMFFunction
	Container in submodule

	NGEIRFunction
	NGEIRFunction
	Container in submodule

	SEPPFunction
	SEPPFunction
	Container in submodule

	NWDAFFunction
	NWDAFFunction
	Container in submodule

	EP_***
	EP_***
	Reusable container in module


H.3.2
Attributes mapping

Mapping from the attributes of IOCs defined in the information model to SS equivalent definitions are listed in the following table.
	Object Attributes
	 YANG definitions’ Name
	YANG Type

	Simple Type Attributes
	Same to the Name in Stage 2
	leaf

	Complex Type Attribute
	Same to the Name in Stage 2
	Reusable Container

	Simple Type List
	Same to the Name in Stage 2 with removing List/s at the end of the attribute
	leaf-list

	Complex Type List
	Same to the Name in Stage 2 with removing List/s at the end of the attribute
	list


H.4
Solution Set definitions

H.4.1
YANG definition structure

H.4.2
Graphical representation

module: ngc

    +--rw SubNetwork

       +--ro objectClass               string

       +--ro objectInstance            nrm-type:t_dn

       +--ro id                        nrm-type:t_dn

       +--ro dnPrefix                  string

       +--rw userLabel                 string

       +--rw userDefinedNetworkType    string

       +--ro setOfMcc*                 nrm-type:t_mcc

       +--rw ManagedElement

          +--ro objectClass               string

          +--ro objectInstance            nrm-type:t_dn

          +--ro id                        nrm-type:t_dn

          +--ro vendorName                string

          +--rw userDefinedState          string

          +--ro swVersion                 string

          +--ro dnPrefix                  string

          +--rw userLabel                 string

          +--ro locationName              string

          +--ro managedBy*                nrm-type:t_dn

          +--ro managedElementTypeList*   string

          +--rw AMFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw aMFIdentifier!

          |  |  +--rw AMF-Region-id?   t_aMF-Region-id

          |  |  +--rw AMF-Set-id?      t_aMF-Set-id

          |  |  +--rw AMF-Pointer?     t_aMF-Pointer

          |  +--rw sBIFQDN              inet:domain-name

          |  +--ro sBIService*          string

          |  +--rw weightFactor         uint8

          |  +--rw s-NSSAI*             nrm-type:t_s-NSSAI

          |  +--rw EP_N2

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N8

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N11

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N12

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N14

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N15

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N17

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N20

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N22

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N26

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_NLS

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_NLG

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_SBI_X* [id]

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          |     +--ro sBIService*       string

          +--rw SMFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw sBIFQDN              inet:domain-name

          |  +--ro sBIService*          string

          |  +--ro tAC*                 nrm-type:t_tAC

          |  +--rw s-NSSAI*             nrm-type:t_s-NSSAI

          |  +--rw EP_N4

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N7

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N10

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N11

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N16

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_S5C

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_SBI_X* [id]

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          |     +--ro sBIService*       string

          +--rw UPFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--ro tAC*                 nrm-type:t_tAC

          |  +--rw s-NSSAI*             nrm-type:t_s-NSSAI

          |  +--rw EP_N3

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N4

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N9

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N6

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_S5U

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          +--rw N3IWFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw EP_N2

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N3

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          +--rw PCFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw sBIFQDN              inet:domain-name

          |  +--ro sBIService*          string

          |  +--rw s-NSSAI*             nrm-type:t_s-NSSAI

          |  +--rw EP_N5

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N7

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N15

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N16

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn
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          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          |     +--ro sBIService*       string

          +--rw SMSFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw EP_N20

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_N21

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_MAP_SMSC

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          +--rw LMFFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw EP_NLS

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          +--rw NGEIRFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw sBIFQDN              inet:domain-name

          |  +--ro sBIService*          string

          |  +--rw s-NSSAI*             nrm-type:t_s-NSSAI

          |  +--rw EP_N17

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_SBI_X* [id]

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          |     +--ro sBIService*       string

          +--rw SEPPFunction

          |  +--ro objectClass          string

          |  +--ro objectInstance       nrm-type:t_dn

          |  +--ro id                   nrm-type:t_dn

          |  +--rw userLabel?           string

          |  +--rw vnfParametersList

          |  |  +--rw vnfInstanceId    string

          |  |  +--rw vnfdId?          string

          |  |  +--rw flavourId?       string

          |  |  +--rw autoScalable?    boolean

          |  +--rw peeParametersList

          |  |  +--rw siteIdentification    string

          |  |  +--rw siteLatitude?         decimal64

          |  |  +--rw siteLongitude?        decimal64

          |  |  +--rw siteDescription       string

          |  |  +--rw equipmentType         enumeration

          |  |  +--rw environmentType       enumeration

          |  |  +--rw powerInterface        enumeration

          |  +--rw pLMNId* [MCC MNC]

          |  |  +--rw MCC    t_mcc

          |  |  +--rw MNC    t_mnc

          |  +--rw sBIFQDN              inet:domain-name

          |  +--ro sBIService*          string

          |  +--rw EP_N32

          |  |  +--ro objectClass       string

          |  |  +--ro objectInstance    nrm-type:t_dn

          |  |  +--rw id                nrm-type:t_dn

          |  |  +--rw userLabel?        string

          |  |  +--rw farEndEntity?     nrm-type:t_dn

          |  |  +--rw localAddress!

          |  |  |  +--rw ip_address?   inet:ip-address

          |  |  |  +--rw vlan_id?      uint16

          |  |  +--rw remoteAddress?    inet:ip-address

          |  +--rw EP_SBI_IPX* [id]

          |     +--ro objectClass       string

          |     +--ro objectInstance    nrm-type:t_dn

          |     +--rw id                nrm-type:t_dn

          |     +--rw userLabel?        string

          |     +--rw farEndEntity?     nrm-type:t_dn

          |     +--rw localAddress!

          |     |  +--rw ip_address?   inet:ip-address

          |     |  +--rw vlan_id?      uint16

          |     +--rw remoteAddress?    inet:ip-address

          |     +--ro sBIService*       string

          +--rw NWDAFunction

             +--ro objectClass          string

             +--ro objectInstance       nrm-type:t_dn

             +--ro id                   nrm-type:t_dn

             +--rw userLabel?           string

             +--rw vnfParametersList

             |  +--rw vnfInstanceId    string

             |  +--rw vnfdId?          string

             |  +--rw flavourId?       string

             |  +--rw autoScalable?    boolean

             +--rw peeParametersList

             |  +--rw siteIdentification    string

             |  +--rw siteLatitude?         decimal64

             |  +--rw siteLongitude?        decimal64

             |  +--rw siteDescription       string

             |  +--rw equipmentType         enumeration

             |  +--rw environmentType       enumeration

             |  +--rw powerInterface        enumeration

             +--rw pLMNId* [MCC MNC]

             |  +--rw MCC    t_mcc

             |  +--rw MNC    t_mnc

             +--rw sBIFQDN              inet:domain-name

             +--ro sBIService*          string

             +--rw s-NSSAI*             nrm-type:t_s-NSSAI

             +--rw EP_SBI_X* [id]

                +--ro objectClass       string

                +--ro objectInstance    nrm-type:t_dn

                +--rw id                nrm-type:t_dn

                +--rw userLabel?        string

                +--rw farEndEntity?     nrm-type:t_dn

                +--rw localAddress!

                |  +--rw ip_address?   inet:ip-address

                |  +--rw vlan_id?      uint16

                +--rw remoteAddress?    inet:ip-address

                +--ro sBIService*       string
H.4.3
YANG schema 

H.4.3.1 General type definition “nrm-types-3gpp.yang”, refer to Annex G
H.4.3.2 Basic IOC definition which can be reused by specific ManagedFuncion. “Top.yang”, “ManagedElement.yang”, “ManagedFunction.yang”, “EP_RP.yang”, “SubNetwork”, refer to Annex G
H.4.3.3 NGC module, composition of all 5GC ManagedFunctions in “ngc.yang”

module ngc {

    namespace "urn:3gpp:tsg:sa5:nrm:ngc";

    prefix "ngc";

    import SubNetwork { prefix subnet; revision-date "2018-07-31"; }

    import ManagedElement { prefix me; revision-date "2018-07-31"; }

    include ngc-AMFFunction;

    include ngc-SMFFunction;

    include ngc-UPFFunction;

    include ngc-N3IWFFunction;

    include ngc-PCFFunction;

    include ngc-AUSFFunction;

    include ngc-UDMFunction;

    include ngc-UDRFunction;

    include ngc-UDSFFunction;

    include ngc-NRFFunction;

    include ngc-NSSFFunction;

    include ngc-SMSFFunction;

    include ngc-LMFFunction;

    include ngc-NGEIRFunction;

    include ngc-SEPPFunction;

    include ngc-NWDAFunction;

    include NFProfile;

    revision 2018-08-07 {

        description "Initial revision";

    }

    container SubNetwork {

    
uses subnet:SubNetwork;

    
container ManagedElement {




uses me:ManagedElement;


    
container AMFFunction { uses AMFFunction; }


    
container SMFFunction { uses SMFFunction; }


       
container UPFFunction { uses UPFFunction; }


    
container N3IWFFunction { uses N3IWFFunction; }


    
container PCFFunction { uses PCFFunction; }


    
container AUSFFunction { uses AUSFFunction; }


       
container UDMFunction { uses UDMFunction; }


    
container UDRFunction { uses UDRFunction; }


    
container UDSFFunction { uses UDSFFunction; }


       
container NRFFunction { uses NRFFunction; }


    
container NSSFFunction { uses NSSFFunction; }


    
container SMSFFunction { uses SMSFFunction; }


       
container LMFFunction { uses LMFFunction; }


    
container NGEIRFunction { uses NGEIRFunction; }


    
container SEPPFunction { uses SEPPFunction; }


       
container NWDAFunction { uses NWDAFunction; }

    
}


}

}
H.4.3.4 NGC submodule, “ngc-AMFFunction.yang”

submodule ngc-AMFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "AMFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping AMFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        container aMFIdentifier {

            presence "true";

            config "true";

            description "";

            uses nrm-type:aMFI;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "SBI or NBI? maybe can be defined as NBI EP. The SBI relate information should be included in SBI EP already";

            type inet:domain-name;

        }

        leaf-list sBIService {

            description "SBI or NBI? maybe can be defined inside NBI EP";

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf weightFactor {

            mandatory "true";

            config "true";

            description "";

            type uint8;

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N2 { uses ep-rp:EP_N2; }

     
container EP_N8 { uses ep-rp:EP_N8; }

     
container EP_N11 { uses ep-rp:EP_N11; }

     
container EP_N12 { uses ep-rp:EP_N12; }

     
container EP_N14 { uses ep-rp:EP_N14; }

     
container EP_N15 { uses ep-rp:EP_N15; }

     
container EP_N17 { uses ep-rp:EP_N17; }

     
container EP_N20 { uses ep-rp:EP_N20; }

     
container EP_N22 { uses ep-rp:EP_N22; }

     
container EP_N26 { uses ep-rp:EP_N26; }

     
container EP_NLS { uses ep-rp:EP_NLS; }

     
container EP_NLG { uses ep-rp:EP_NLS; }

    
list EP_SBI_X {

    

key id;

    

uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.5 NGC submodule, “ngc-AUSFFunction.yang”
submodule ngc-AUSFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "AUSFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping AUSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N12 { uses ep-rp:EP_N12; }

     
container EP_N13 { uses ep-rp:EP_N13; }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.6 NGC submodule, “ngc-LMFFunction.yang”
submodule ngc-AUSFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "AUSFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping AUSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N12 { uses ep-rp:EP_N12; }

     
container EP_N13 { uses ep-rp:EP_N13; }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.7 NGC submodule, “ngc-N3IWFFunction.yang”

submodule ngc-N3IWFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    description "N3IWFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping N3IWFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

     
container EP_N2 { uses ep-rp:EP_N2; }

     
container EP_N3 { uses ep-rp:EP_N3; }

    }

}
H.4.3.8 NGC submodule, “ngc-NGEIRFunction.yang”

submodule ngc-NGEIRFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "NGEIRFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping NGEIRFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N17 { uses ep-rp:EP_N17; }

     
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.9 NGC submodule, “ngc-NRFFunction.yang”

submodule ngc-NRFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

    include NFProfile; 

    description "NRFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping NRFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "SBI or NBI? maybe can be defined as NBI EP. The SBI relate information should be included in SBI EP already";

            type inet:domain-name;

        }

        leaf-list sBIService {

            description "SBI or NBI? maybe can be defined inside NBI EP";

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

        list nFProfile {

            description "CM only required when NF profile is registered and deregistered by management system.";

            min-elements "1";

            config "true";

            key nfInstanceId;

        
uses NFProfile; 

        }

        leaf-list nSIId {

            description "Is it really needed if network slicing feature enabled? Seems it's only required for NSSF?";

            min-elements "1";

            config "false";

        
type nrm-type:t_NsiId; 

        }

     
container EP_N27 { uses ep-rp:EP_N26; }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
submodule NFProfile {


belongs-to ngc { prefix ngc; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }

    revision 2018-08-08 {

        description "Initial revision";

    }

    grouping UdrInfo {

    
leaf groupId {

    

type string;

    
}

    
list supiRange {

    

key "start end pattern";

    

uses nrm-type:SupiRange;

    
}

    
list gpsiRange {

       

key "start end pattern";

    

uses nrm-type:IdentityRange;

    
}

    
list externalGroupIdentifiersRange {

       

key "start end pattern";

    

uses nrm-type:IdentityRange;

    
}

    
leaf-list supportedDataSet {

    

type nrm-type:DataSetId; 

    
}

    }

    grouping UdmInfo {

    
leaf groupId {

    

type string;

    
}

    
list supiRange {

      

key "start end pattern";

    

uses nrm-type:SupiRange;

    
}

    
list gpsiRange {

      

key "start end pattern";

    

uses nrm-type:IdentityRange;

    
}

    
list externalGroupIdentifiersRange {

      

key "start end pattern";

   

    uses nrm-type:IdentityRange;

    
}



leaf routingIndicator {




type string;



}

    }

    grouping AusfInfo {

    
leaf groupId {

    

type string;

    
}

    
list supiRange {

      

key "start end pattern";

    

uses nrm-type:SupiRange;

    
}



leaf routingIndicator {




type string;



}

   }

    grouping AmfInfo {

    
leaf amfRegionId {

    

type string;

    
}

    
leaf amfSetId {

    

type string;

    
}


    list guami {


    
//FFS to use embedded identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}


    
uses nrm-type:Guami;


    }


    list tai {


    
//FFS to use embedded identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}


    
uses nrm-type:Tai;


    }


    list backupInfoAmfFailure {


    
//FFS to use embedded identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}


    
uses nrm-type:Guami;


    }


    list backupInfoAmfRemoval {


    
//FFS to use embedded identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}


    
uses nrm-type:Guami;


    }

    }

    grouping SmfInfo {

    
leaf-list dnn {

    

type nrm-type:t_Dnn;

    
}


    list tai {


    
//FFS to use embedded identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}


    
uses nrm-type:Tai;


    }

    
leaf pgwFqdn {

    

type inet:domain-name;

    
}

    }

    grouping UpfInfo {

    
list sNssaiUpfInfo {

    

key sNssai;

    

uses nrm-type:SnssaiUpfInfoItem;

    
}

    
leaf smfServingArea {

    

type string;

    
}

    
list interfaceUpfInfo {


    
//FFS to use "choiced" identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}

   

    //key "interfaceType address";

    

uses nrm-type:InterfaceUpfInfoItem;

    
}

    }

    grouping PcfInfo {

    
leaf-list dnn {

    

type nrm-type:t_Dnn;

    
}

    }

    grouping BsfInfo {

    
list ipv4AddressRange {

    

key "start end"; 

    

uses nrm-type:Ipv4AddressRange;

    
}

    
list ipv6PrefixRange {

    

key "start end";

    

uses nrm-type:Ipv6PrefixRange;

    
}

    }

    grouping NFService {

    
leaf serviceInstanceID {

            description "";

    

mandatory "true";

    

type string;

    
}

    
leaf serviceName {

    

mandatory "true";

    

type string;   



    
}

    
container version { uses nrm-type:NFServiceVersion; }

    
leaf schema {

    

mandatory "true";

    

type string;     



    
}


    leaf fqdn {


    
type inet:domain-name;


    }


    leaf interPlmnFqdn {


    
type inet:domain-name;


    }

     
list ipEndPoint {


    
//FFS to use "choiced" identifier


    
key k_id;


    
leaf k_id {


    

type string;


    
}

//     

key "address port";

     

uses nrm-type:ipEndPoint;

     
}

    
leaf apiPrefix {

    

type string;

    
}

    
list defaultNotificationSubscription {

    

key notificationType;

    

uses nrm-type:defaultNotificationSubscription;

    
}

    
list allowedPlmn {

    

key "MCC MNC";

    

uses nrm-type:pLMNId;

    
}

    
leaf-list allowedNfType {

    

type nrm-type:NFType;

    
}

    
leaf-list allowedDomain {

    

type string;

    
}

    
leaf-list allowedNssais {


    
type nrm-type:t_s-NSSAI;    



    
}

    
leaf capacity {


         type uint8;    



    
}

    
leaf load {


    
type nrm-type:t_Load;

    
}

    
leaf supportedFeatures {

    

type nrm-type:SupportedFeatures;

    
}

    }

    grouping NFProfile {


    leaf nfInstanceId {


       
mandatory "true";


    
type string;


    }


    leaf nfType {


    
mandatory "true";


    
type nrm-type:NFType;


    }


    leaf nfStatus {


       
mandatory "true";


       
type nrm-type:NFStatus;


    }


    container plmn {


    
uses nrm-type:pLMNId;


    }


    leaf-list sNssais {


    
type nrm-type:t_s-NSSAI;


    }


    leaf-list nsi {


    
type string;


    }


    leaf fqdn {


    
type inet:domain-name;


    }


    leaf interPlmnFqdn {


    
type inet:domain-name;


    }


    leaf-list ipv4Address {


    
type inet:ipv4-address;


    }


    leaf-list ipv6Address {


    
type inet:ipv6-address;


    }


    leaf-list ipv6Prefix {


    
type inet:ipv6-prefix;


    }


    leaf capacity {


         type uint8;


    }


    leaf load {


    
type nrm-type:t_Load;


    }


    leaf locality {


            type string;


    }


    leaf priority {


        type uint8;


    }


    container udrInfo { uses UdrInfo; }


    container udmInfo { uses UdmInfo; }


    container ausfInfo { uses AusfInfo; }


    container amfInfo { uses AmfInfo; }


    container smfInfo { uses SmfInfo; }



container upfInfo { uses UpfInfo; }



container pcfInfo { uses PcfInfo; }



container bsfInfo { uses BsfInfo; }

        list nfService {

            min-elements "0";

            description "";

        
key serviceInstanceID;

        
uses NFService;

        }

    }

}
H.4.3.10 NGC submodule, “ngc-NSSFFunction.yang”

submodule ngc-NSSFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "NSSFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping NSSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "SBI or NBI? maybe can be defined as NBI EP. The SBI relate information should be included in SBI EP already";

            type inet:domain-name;

        }

        leaf-list sBIService {

            description "SBI or NBI? maybe can be defined inside NBI EP";

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

        leaf-list nSIId {

            description "Is it really needed if network slicing feature enabled? Seems it's only required for NSSF?";

            min-elements "1";

            config "false";

        
type nrm-type:t_NsiId; 

        }

     
container EP_N22 { uses ep-rp:EP_N22; }

     
container EP_N31 { uses ep-rp:EP_N31; }

    
list EP_SBI_X {

            key id;

    

uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.11 NGC submodule, “ngc-NWDAFunction.yang”

submodule ngc-NWDAFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "NWDAFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping NWDAFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.12 NGC submodule, “ngc-PCFFunction.yang”
submodule ngc-PCFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "PCFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping PCFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N5 { uses ep-rp:EP_N5; }

     
container EP_N7 { uses ep-rp:EP_N7; }

     
container EP_N15 { uses ep-rp:EP_N15; }

     
container EP_N16 { uses ep-rp:EP_N16; }

     
container EP_Rx { uses ep-rp:EP_Rx; }

    
list EP_SBI_X {

            key id;

    

uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.13 NGC submodule, “ngc-SEPPFunction.yang”
submodule ngc-SEPPFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "SEPPFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping SEPPFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

     
container EP_N32 { uses ep-rp:EP_N32; }

     
list EP_SBI_IPX {

     

key id;

     

uses ep-rp:EP_SBI_IPX; 

     
} 

     }

}
H.4.3.14 NGC submodule, “ngc-SMFFunction.yang”
submodule ngc-SMFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "SMFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping SMFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list tAC {

            min-elements "1";

            config "false";

        
type nrm-type:t_tAC; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N4 { uses ep-rp:EP_N4; }

     
container EP_N7 { uses ep-rp:EP_N7; }

     
container EP_N10 { uses ep-rp:EP_N10; }

     
container EP_N11 { uses ep-rp:EP_N11; }

     
container EP_N16 { uses ep-rp:EP_N16; }

     
container EP_S5C { uses ep-rp:EP_S5C; }

    
list EP_SBI_X {

     

key id;

    

uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.15 NGC submodule, “ngc-SMSFFunction.yang”
submodule ngc-SMSFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    description "SMSFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping SMSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

     
container EP_N20 { uses ep-rp:EP_N20; }

     
container EP_N21 { uses ep-rp:EP_N21; }

     
container EP_MAP_SMSC { uses ep-rp:EP_MAP_SMSC; }

    }

}
H.4.3.16 NGC submodule, “ngc-UDMFunction.yang”

 submodule ngc-UDMFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "UDMFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping UDMFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

     
container EP_N8 { uses ep-rp:EP_N8; }

     
container EP_N10 { uses ep-rp:EP_N10; }

     
container EP_N13 { uses ep-rp:EP_N13; }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}   


     }

}
H.4.3.17 NGC submodule, “ngc-UDRFunction.yang”
submodule ngc-UDRFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "UDRFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping UDRFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}

     }

}
H.4.3.18 NGC submodule, “ngc-UDSFFunction.yang”
submodule ngc-UDSFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    import ietf-inet-types { prefix inet; revision-date "2010-09-24"; }  

    description "UDSFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping UDSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf sBIFQDN {

            mandatory "true";

            config "true";

            description "";

            type inet:domain-name;

        }

        leaf-list sBIService {

            min-elements "1";

            config "false";

        
type string; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }

    
list EP_SBI_X {

    

key id;

            uses ep-rp:EP_SBI_X;

    
}  


     }

}
H.4.3.19 NGC submodule, “ngc-UPFFunction.yang”
submodule ngc-UPFFunction {


belongs-to ngc { prefix ngc; }


import EP_RP { prefix ep-rp; revision-date "2018-07-31"; }

    import ManagedFunction { prefix mf; revision-date "2018-07-31"; }

    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }

    description "UPFFunction derived from basic ManagedFunction";

    revision 2018-08-07 {

        description "Initial revision";

    }

    grouping UPFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            min-elements "1";

            description "a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) ";

            config "true";

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

        leaf-list tAC {

            min-elements "1";

            config "false";

        
type nrm-type:t_tAC; 

        }

        leaf-list s-NSSAI {

            min-elements "0";

            config "true";

            description "It represents the list of S-NSSAI the managed object is capable

                    of supporting, an S-NSSAI is comprised of a SST (Slice/Service

                    type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP

                    TS 23.003 [13]). Maybe it's better to define a new attribute in

                    MF to idencate if NS feature supported by the MF, Then could use

                    'when' statement to conditionally include s-NSSAI list";

            reference "3GPP TS 23.003";

        
type nrm-type:t_s-NSSAI; 

        }



     
container EP_N3 { uses ep-rp:EP_N4; }

     
container EP_N4 { uses ep-rp:EP_N7; }

     
container EP_N9 { uses ep-rp:EP_N10; }

     
container EP_N6 { uses ep-rp:EP_N11; }

     
container EP_S5U { uses ep-rp:EP_S5C; }

     }

}
