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Decision/action requested

Please discuss and endorse
2
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3
Rationale

3GPP TS 23.501 [3] defines the 5G System Architecture as a Service Based Architecture, i.e. a system architecture in which the system functionality is achieved by a set of NFs providing services to other authorized NFs to access their services.
A NF service is one type of capability exposed by a NF (NF Service Producer) to other authorized NF (NF Service Consumer) through a service based interface. A NF service may support one or more NF service operation(s). See clause 7 of 3GPP TS 23.501 [3].

Network Functions may offer different functionalities and thus different NF services. Each of the NF services offered by a Network Function shall be self-contained, acted upon and managed independently from other NF services offered by the same Network Function (e.g. for scaling, healing).

SA5 NRM need improvement to support NF Service Managed Object modelling. 

As NF Services are used in most Control Plane (CP) Network Functions in the 5G System architecture, it’s efficient to define a generic Managed Service which included common attributes for all concrete CP services.

In addition, to be extended to support both managed and management services in 3GPP and other SDOs, maybe it’s good to define a root service in Federated Network Information Model (FNIM). 
4
Detailed proposal

4.1 Define a Service object in Umbrella Information Model (UIM) (TS 28.620)
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4.1.1 Definition

A service is one type of capability exposed by a management or managed object. 
4.1.2 Attribute
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	userLabel
	O
	T
	F
	F
	F


4.2 Define a ManagedService IOC in generic NRM (TS 28.622 and 28.623) 
The alternative is defining a ManagedService IOC in 5G NRM. We prefer first option because the advantage of the first option is that it can support LTE CP NF in the future. In addition, it keeps valid in case we need to separate 5G NRM to NR, 5GC when it becomes too big, and in the future NR is required to support SBA.
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4.2.1 Definition

A ManagedService represents a Network Function (NF) service which is one type of capability exposed by a NF (NF Service Producer) to other authorized NF (NF Service Consumer) through a service based interface. A NF service may support one or more NF service operation(s).
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Each of the NF services shall be self-contained, acted upon and managed independently from other NF services.
4.2.2 Attribute
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	serviceType
	M
	T
	F
	F
	F

	swVersion
	M
	T
	F
	F
	F

	description
	M
	T
	T
	T
	T

	sAP
	M
	T
	T
	T
	T

	operations
	M
	T
	T
	T
	T

	allowedPlmns
	O
	T
	T
	T
	T

	allowedSnssais
	O
	T
	T
	T
	T

	capacity
	O
	T
	T
	T
	T

	load
	O
	T
	F
	T
	T

	priority
	O
	T
	T
	T
	T

	supportedFeatures
	O
	T
	T
	T
	T

	serviceSpecData
	O
	T
	T
	T
	T

	serviceAdvertisementURI
	O
	T
	T
	T
	T


4.2.3 Define an Operation DataType in generic NRM (TS 28.622)
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	name
	M
	T
	F
	F
	F

	description
	O
	T
	T
	T
	T

	allowedNFTypes 
	M
	T
	T
	T
	T


4.2.4 Define an SAP DataType in generic NRM (TS 28.622)
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	ipAddress
	M
	T
	T
	T
	T

	port 
	M
	T
	T
	T
	T


4.3 Attribute properties in generic NRM (TS 28.622) 
	Attribute Name
	Documentation and Allowed Values
	Properties

	allowedNFTypes
	Type of the NFs allowed to access the service instance.

allowedValues: See clause 4.2.2 of TS 23.501 for NF types
	type:  ENUM

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	allowedPlmns
	PLMNs allowed to access the service instance 

allowedValues: identifier of plmns, see clause 12.1 of TS 23.003
	type: <<DataType>>
multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	allowedSnssas
	S-NSSAI of the allowed slices to access the service instance
allowedValues: see clause 28.4 of TS 23.003
	type: <<DataType>>

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	capacity
	Static capacity information in the range of 0-65535, expressed as a weight relative to other services of the same type
allowedValues: 0-65535

	type: Integer

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: No default value

isNullable: True


	description
	Description of a service or operation
allowedValues: N/A


	type: String

multiplicity: 1
isOrdered: F

isUnique: F
defaultValue: no default value

isNullable: True


	ipAddress
	This parameter specifies the ip address of a NF service. It can be IPv4 address (See RFC 791 [37]) or an IPv6 address (See RFC 2373 [38]).


	type: String

multiplicity: 1
isOrdered: F
isUnique: N/A

defaultValue: None

isNullable: False



	load
	Dynamic load information, ranged from 0 to 100, indicates the current load percentage of the NF Service.
allowedValues: 0-100
	type: Integer

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: No default value

isNullable: True


	name
	Name of an operation.

allowedValues: N/A


	type: String

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: no default value

isNullable: True


	operations
	Set of operation supported by a NF service.

The supported operations of a NF service is configurable. Also allowedNFType is configurable
	type: <<DataType>>

multiplicity: 1..*

isOrdered: F

isUnique: F

defaultValue: No default value

isNullable: False



	port
	This parameter specifies the transport port of a NF service.

allowedValues: 1 - 65535


	type: Integer

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: No default value

isNullable: False


	priority
	Priority (relative to other services of the same type) in the range of 0-65535, to be used for NF Service selection; lower values indicate a higher priority
allowedValues: 1-65535

	type: Integer

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: No default value

isNullable: True


	serviceAdvertisementURI
	The NF Service Advertisement URI identifies the nfInstance resource(s) in the NRF which are registered by NF Service Producer(s). 

A NF Service Consumer may provide NF Service Advertisement URL(s) in the service operation request, based on operator policy, if it expects that the NF Service Producer may subsequently consume NF service(s) which the NF Service Consumer can provide


	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: No default value
isNullable: True


	serviceType
	It indicates the type of NF service
allowedValues: See clause 7.2 of TS 23.501, for example “Namf_Communication”, “Namf_EventExposure”, “Nsmf_PDUSession”, “Nsmf_EventExposure”, etc. 


	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: T
defaultValue: No default value
isNullable: False



	serviceSpecData
	It’s used to contain the service specific data for a specific service type.

allowedValues: N/A
	FFS



	supportedFeatures
	Supported Features of a NF Service instance. The string shall contain a bitmask indicating supported features in hexadecimal representation
allowedValues: See clause 5.2.2 of 29.571


	type: String

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: No default value
isNullable: True



4.4 Associate ManagedService IOCs to 5GC Managed Functions (TS 28.541)

4.4.1 Composite a list of ManagedService to a ManagedFunction which supported NF Services. 
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4.4.2 Update stage 3 definition to reflect the containing relationship between the ManagedFunction and its contained ManagedServices
For YANG definition of AUSF as an example, contain a managed service list in AUSFFunction.

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]). ";

            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;

    
    }
    
    list ManagedService {

    

     uses ms:ManagedService;

      
}

     }

}

4.5 Remove SBI related attributes from 5GC Managed Functions as the information will be included in the Managed Service IOC which contained by a 5GC Managed Function (TS 28.541)

For AMF as an example, we will remove sBIServiceList from the attributes. 

Note: sBIFQDN is for FFS
5.3.1.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	pLMNIdList
	M
	T
	T
	F
	T

	aMFIdentifier
	M
	T
	T
	F
	T

	sBIFQDN
	M
	T
	T
	F
	T

	sBIServiceList
	M
	T
	F
	F
	T

	weightFactor
	M
	T
	T
	F
	T

	sNSSAIList
	CM
	T
	F
	F
	T


4.6 Change NRM requirements to support SBA management (TS 28.540)
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