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1	Decision/action requested
SA5 is requested to discuss solutions for REQ-DMS-3 and REQ-DMS-4 of MnS discovery, and selct one.
2	References
None.
3	Rationale
3.1	Status of the work
For the discovery of Management Services, the following requirements are specified in 3GPP TS 28.537, clause 5.2.2:
REQ-DMS-1: The 3GPP management system shall provide capabilities allowing MnS producers to publish its their management capabilities (including the endpoint address) for use by MnS consumers wishing to interact with these MnS producers.
REQ-DMS-2: The 3GPP management system shall provide capabilities allowing MnS consumers to retrieve the management capabilities published by MnS producers. 
[bookmark: _Hlk87013295]REQ-DMS-3: The 3GPP management system shall provide capabilities allowing to discover MnS producers that are managing a specified managed entity.
REQ-DMS-4: The 3GPP management system shall provide capabilities allowing to discover the managed entities a MnS producer is responsible for.

A (partial) solution for REQ-DMS-1 and REQ-DMS-2 is documented in the approved contribution
https://www.3gpp.org/ftp/TSG_SA/WG5_TM/TSGS5_139e/Docs/S5-215532.zip
It specifies the objects "MnsRegistry" and "MnsInfo" that can be used to implement a MnS for MnS discovery.
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Figure: NRM fragment for MnS discovery

	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	mnsLabel
	M
	T
	F
	F
	T

	mnsType
	M
	T
	F
	F
	T

	mnsVersion
	M
	T
	F
	F
	T

	mnsAddress
	M
	T
	F
	F
	T


Figure: Attributes of MnsInfo

A solution is not provided yet for REQ-DMS-3 and REQ-DMS-4. This contribution discusses potential solutions.
4	Analysis
In a first step the question needs to be answered how much properties of a managed entity shall be registered with the discovery MnS.
· The most basic solution includes just the DN of a managed entity.
· A more powerful solution includes additional properties besides the DN.
4.1	Potential solution including just the DN of a managed entity
The object "MnsInfo" can be extended with the attribute "managedObjects".
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	managedObjects
	M
	T
	T
	F
	T


Table: New atrributes of "MnsInfo"

	Attribute Name
	Documentation and Allowed Values
	Properties

	managedObjects
	List of manged objects managed by the MnS. The managed objects are identified with their Distinguished Name (DN).

Note: A managed object represents in the management system a Managed Entity.

AllowedValues: NA
	type: Dn
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False


Table: Definition of the new attribute "managedObjects"

Procedure for 
REQ-DMS-3: The 3GPP management system shall provide capabilities allowing to discover MnS producers that are managing a specified managed entity.
The MnS consumer needs to construct the following Read request:
· As base object the "MnsRegistry" instance needs to be specified.
· The level below with all "MnsInfo" instances needs to be scoped.
· Optionally, a filter on "MnsInfo" attributes can be specifed.
· A filter needs to be specified that filters on the presence of the DN of the managed entity in value of "managedObjects".
In short: "Return the "MnsInfo" instances where you can find the DN of the managed entity."
The response would then return all "MnsInfo" instances that contain the DN of the managed entity as an item of the "managedObjects" list attribute.
This is a Read operation of medium complexity involving (already specified) scoping and filtering of objects.

Procedure for 
REQ-DMS-4: The 3GPP management system shall provide capabilities allowing to discover the managed entities a MnS producer is responsible for.
The MnS consumer can simply read the "managedObjects" attribute, either together with the other "MnsInfo" attributes, or, when the "MnsInfo" instance is already known to the MnS consumer, by 
· specifying the "MnsInfo" as target object in the Read request, and
· requesting only the attribute "managedObjects" be returned.
In short: "Return the attribute "managedObjects" for tvhe specified "MnsInfo" instance."
This is a Read query of low complexity involing only (already specifed) reading an attribute of a specified object.
4.2	Potential solution including the DN and other properties of a managed entity, option A
In this option, the object "MnsInfo" is simply extended with the attribute "managedObjects".

	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	managedObjects
	M
	T
	T
	F
	T


Table: New attributes of "MnsInfo"

Instead of only listing the DN of an object representing the Managed Entity in the management system, the DN is complemented by properties of the Managed Entity such as the Managed Entity type (e.g. 5G BTS, AMF, HSS) or the vendor of the Managed Entity.

	Attribute Name
	Documentation and Allowed Values
	Properties

	managedObjects
	List of manged objects, incl. their properties, managed by the MnS. Each item in the list is of type "MoProfile".

The "MoProfile" includes the Distinguished Name (DN) of a managed object and properties of the ManagedEntity. Properties may include the type of the Managed Entity, the vendor name and any other property related to the Managed Entity.

Note: A managed object represents in the management system a managed entity.

AllowedValues: NA
	type: MoProfile
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False


Table: Definition of the new attribute "managedObjects"

Procedure for 
REQ-DMS-3: The 3GPP management system shall provide capabilities allowing to discover MnS producers that are managing a specified managed entity.
The procedure is the same as above.
This is a Read operation of medium complexity involving (already specified) scoping and filtering of objects.

Procedure for 
REQ-DMS-4: The 3GPP management system shall provide capabilities allowing to discover the managed entities a MnS producer is responsible for.
The MnS consumer needs to construct the following Read request:
· Specify the "MnsInfo" as target object in the Read reuest
· Request only the attribute "managedObjects" be returned
· Optionally, restrict the items in "managedObjects" to those satisfying a filter
In short: "Return specified items of the attribute "managedObjects" for the specified "MnsInfo" instance."
This is a Read operation of high complexity involving (not yet specified) filtering on attribute level to determine if the attribute be returned.
Note: Filtering on attribute level is not supported (yet) by "getMOIAttributes".

4.3	Potential solution including the DN and other properties of a managed entity, option B
In this option, a new object class "MoInfo" is introduced. This object represents information (meta data) about a managed object, that in turn represents a managed mntity in the management system.
"MoInfo" objects are name-contained under "MnsRegistry".

[image: ]
Figure: Class diagram

A "MoInfo" object has an attribute for the DN of a manged object and attributes for proprties of the Managed Entity like Managed Entity type (e.g. BTS, AMF, HSS), the vendor name, software release, location (in case of bare metal) or certain functional aspects, such as the supported features, such as the performance measurements the Managed Entity can produce.
The "MoInfo" has a special pointer attribute ("managingMnsRefs") pointing to the "MnsInfo" instances that manage this Managed Entity. Vice versa, "MnsInfo" has a special pointer attribute ("moProfileRefs") pointing to the "MoInfo" instances that are managed by "MnsInfo".
	Attribute Name
	Documentation and Allowed Values
	Properties

	moInfoRefs
	Pointers (references) of "MnsInfo" to "MoInfo" objects 

AllowedValues: NA
	type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False


Table: Definition of the new attribute "moInfoRefs" of "MnsInfo"

	Attribute Name
	Documentation and Allowed Values
	Properties

	mnsInfoRefs
	Pointers (references) of "MoInfo" to "MnsInfo" objects. The identified MnS producers manage the Managed Entity.

AllowedValues: NA
	type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	moDn
	Distinguished Name of the managed object, that this "MoInfo" object represents. Note, this is not the DN of the "MoInfo" object.

AllowedValues: NA
	type: DN
multiplicity: 1
isOrdered: NA
isUnique: NA
defaultValue: None
isNullable: False

	moType
	Type of the managed object, or more spcifically, the type of the Managed Entity, that this object represents.

AllowedValues: 5GBTS, AMF, HSS, SMF, etc.
	type: String
multiplicity: 1
isOrdered: NA
isUnique: NA
defaultValue: None
isNullable: False

	anyOtherProperty
	There can be more attributes with properties of the Managed Entity like the vendor, the software version. This may also include information about the Managed Entity capabilities, such as which performance measurements (for monitoring the performance of the Managed Entity) can be produced by the Managed Entity.
	


Table: Definition of the new "MoInfo" object

Procedure for 
REQ-DMS-3: The 3GPP management system shall provide capabilities allowing to discover MnS producers that are managing a specified managed entity.
The MnS consumer needs to construct the following first Read request:
· Specify the "MoInfo" instance as target object
· Request the "mnsInfoRefs" attribute be returned
and then the following second Read request
· Specify the "MnsInfo" instances (pointed to by the extracted DNs be returned) as target objects
· Request the complete objects be returned
To simplify even further, the second Read request for multiple objects may be split in multiple Read requests for one object only.
This is a Read query of low complexity involing only reading an attribute of a specified object and specified objects. No scoping and filtering is involved, neither filtering on attribute level to determine if (sub)-attributes be returned.
Note it is also possible to construct one Read request as follows
· Specify the "MoInfo" instance as target object
· Filter on the "mnsInfoRefs" attribute and extract the DNs pointing to "MnsInfo" instances
· Request the "MnsInfo" instances pointed to by the extracted DNs be returned.
In short: "Return the objects pointed to by an attribute of the specified object."
This is a Read query of medium complexity involving node selection based on navigation along relationships.
Note: Navigation along relationships is not supported (yet) by "getMOIAttributes".

Procedure for 
REQ-DMS-4: The 3GPP management system shall provide capabilities allowing to discover the managed entities a MnS producer is responsible for.
This procedure is the eaxct mirror of the procedure above.
This is a Read query of low complexity involing only reading an attribute of a specified object and specified objects. No scoping and filtering is involved, neither filtering on attribute level to determine if (sub)-attributes be returned.
4.4	Comparison
The following table summarizes the observations on the complexity of Read requests.
	
	Only DN
	DN and other properties, option A
	DN and other properties, option B

	REQ-DMS-3
	medium complexity
	medium complexity
	low complexity

	REQ-DMS-4
	low complexity
	high complexity
	low complexity


Table: Complexity of Read requests

4	Detailed proposal
This contribution analyses three info models to satisfy two requirements for MnS discovery. The analysis shows that depending on the info model Read operations for the same task are of different complexity.
This observation is not new, but SA5 does normally not apply this technique to evaluate different info model solutions.
Based on the analysis in this contribution it is proposed to adopt the solution described in clause 4.3 "Potential solution including the DN and other properties of a managed entity, option B".
This solution is also future proof. It allows to include more properties in "MoInfo" that may be helpful for data producer and data discovery.
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