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1	Decision/action requested
For discussion
2	References
[1]	3GPP TS 28.537 Management and orchestration; Management capabilities
[2]	S5-216183 Rel-17 CR 28.622 Add support for MnS Discovery
[3]	S5-216289 Solution for REQ-DMS-3 and REQ-DMS-4 of MnS discovery
3	Introduction
TS 28.537 [1] contains 2 requirements which do not have a technical solution.
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.
4	Example use case
For the purposes of this discussion, the following use case is analyzed.
A consumer of Fault Management MnS receives an alarm. One of the attributes of this alarm contains the DN of a particular MOI. In order to react to the alarm, the consumer wishes to collect performance measurements related to this MOI and wishes to read the configuration data for this MOI.
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The question is how the consumer can discover (by knowing the identity of the MOI) the Performance Management MnS and Provisioning Management MnS for this MOI.
5	Overview of alternatives
S5-216183 [2] describes an alternative where each MnS publishes (via the MnS Discovery Service) the root DN of the managed network fragment which can be managed by each MnS. The consumer can check the MOI against the published list of root DNs to infer which MnS is capable of managing the MOI. This is described further as alternative 1 below.
S5-216289 [3] describes an alternative where each MnS publishes (via the MnS Discovery Service) a list of all the managed entities which can be managed by each MnS. The consumer can query if the MOI is in the published list of managed entities to infer which MnS is capable of managing the MOI. This is described further as alternative 2 below.
6	Alternative 1
In this alternative, each MnS publishes (via the MnS Discovery Service) the root DN of the managed network fragment which can be managed by the MnS.
Example 1: Performance Assurance MnS which is capable of reporting performance data for a complete network may publish a root DN “SubNetwork=Elbonia5G”.
Example 2: Performance Assurance MnS which is capable of reporting performance data for a 5GC domain may publish a root DN “SubNetwork= Elbonia5G,SubNetwork=CoreDomain”.
Example 3: Performance Assurance MnS which is capable of reporting performance data for a SMF NE may publish a root DN “SubNetwork= Elbonia5G,SubNetwork=CoreDomain,ManagedElement=SMF1”.
If a Fault Supervision MnS consumer receives an alarm which contains a reference to MOI “SubNetwork= Elbonia5G,SubNetwork=CoreDomain,ManagedElement=SMF1,SMFFunction=SMF1,EP_N11=SMF-AMF”, this consumer may wish to consume the appropriate Performance Assurance MnS for this MOI.
The consumer refers to the list of published managed services in the Discovery Service (contained within IOC MnsRegistry, see TS 28.622). The consumer performs a string comparison between the received MOI string and each root DN in the list of published managed services, to find the published managed services which have a root DN matching with the start of the received MOI string. The consumer can then check which published managed service has the desired mnsType (for example StreamingDataReportingMnS or FileDataReportingMnS).
For efficiency reasons, the consumer may read the list of published managed services from the Discovery Service at startup and subscribe to notifications to changes to the contents of MnsRegistry. In this way, the consumer can hold an up-to-date list of published managed services. Only a string comparison is necessary when a particular MnS producer needs to be found.
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7	Alternative 2
In this alternative, each MnS publishes (via the MnS Discovery Service) a list of the DNs of the managed entities which can be managed by the MnS. The consumer performs a query on the list of published managed services in the Discovery Service (contained within IOC MnsRegistry, see TS 28.622).
If a Fault Supervision MnS consumer receives an alarm which contains a reference to MOI “SubNetwork= Elbonia5G,SubNetwork=CoreDomain,ManagedElement=SMF1,SMFFunction=SMF1,EP_N11=SMF-AMF”, this consumer may wish to consume the appropriate Performance Assurance MnS for this MOI.
In this alternative, the consumer reads the reads the list of managed MOIs by using the operation getMOIAttributes (see TS 28.522). The input parameters of the getMOIAttributes request will be
· baseObjectInstance = MnsRegistry MOI
· scopeType = BASE_ALL
· filter = managedObject is equal to “SubNetwork= Elbonia5G,SubNetwork=CoreDomain,ManagedElement=SMF1,SMFFunction=SMF1,EP_N11=SMF-AMF”
The getMOIAttributes request should return a list of managedObject instances. For each element in this list, the consumer must traverse up one level to find the MnsInfo MOI which describes the published managed service. The consumer can then check which published managed service has the desired mnsType (for example StreamingDataReportingMnS or FileDataReportingMnS).
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8	Comparison of alternatives
8.1	Impact on MnS consumer
8.1.1	Alternative 1
In alternative 1, each MnS consumer must be aware of all the MnS producers in the 3GPP Management System and know the root DN of the NRM fragment which is managed by each MnS. The MnS consumer may fetch this information (MnsRegistry MOI) on demand, or more likely the MnS consumer may fetch this information one time and keep it up-to-date using notifications of MOI changes.
The number of active MnS producers will have an impact on the data storage requirements of the MnS consumer. It is expected that a small 3GPP Management System may have up to 20 MnS producers, while a large 3GPP Management System may have over 100 MnS producers.
The logic required in the MnS consumer will consist of string comparisons. The MnS consumer must be able to compare the mnsScope attribute of each MnS procuder to check if it matches the beginning of the desired MOI DN. The MnS consumer must also be able to compare the mnsType attribute of each MnS producer to check if it matches the desired MnS type. 
8.1.2	Alternative 2
In alternative 1, each MnS consumer does not need to store information about the MnS producers in the 3GPP Management System.
The logic required in the MnS consumer will consist of submitting NRM queries and parsing the results. The MnS consumer must be able to construct an NRM query on the MnsRegistry MOI which specifies a match to the desired MOI DN. The MnS consumer must be able to parse the response to the NRM query to find the MnS producer for each matching attribute.  The MnS consumer must also be able to compare the mnsType attribute of each MnS producer to check if it matches the desired MnS type. 
8.2	Impact on MnS producer
8.2.1	Alternative 1
In alternative 1, each MnS producer must store its information information (MnsInfo MOI) once when the MnS producer is enabled. In case of legacy management services, it is possible for an operator to manually define this information if the MnS producer is not capable of storing this information automatically.
8.2.2	Alternative 2
In alternative 2, each MnS producer must store its information (MnsInfo MOI) and keep this information up-to-date.
Each MnS producer must store the DN of every MOI in the 3GPP Management System that this MnS producer is capable of managing. This information must be updated every time an MOI is added to or removed from the 3GPP Management System.
The number of MOIs in the 3GPP Management System will have an impact on the MnS producer. It is expected that a small 3GPP Management System may have thousands of MOIs, while a large 3GPP Management System may have millions of MOIs.
The logic in the MnS producer will consist of registering the MnsInfo and keeping the MnsInfo up-to-date. The MnS producer must subscribe to notifications of new MOIs being created in the NRM fragment relevant for this MnS producer, and store this information in the MnS Discovery Service. The MnS producer must also subscribe to notifications of MOIs being deleted in the NRM fragment relevant for this MnS producer, and remove this information from the MnS Discovery Service.
8.3	Impact on MnS Discovery Service
8.3.1	Alternative 1
In alternative 1, the MnS Discovery Service must store one instance of MnsInfo IOC for each MnS producer in the 3GPP Management System. It is expected that a small 3GPP Management System may have up to 20 MnS producers, while a large 3GPP Management System may have over 100 MnS producers.
At the startup of each consumer of MnS Discovery Service, the MnS Discovery Service will receive one query to fetch the entire contents of the MnsRegistry MOI (the list of MnsInfo MOIs).
8.3.2	Alternative 2
In alternative 2, the MnS Discovery Service must store at least 3 instances of MnsInfo IOC for each MOI in the 3GPP Management System. It is expected that a small 3GPP Management System may have thousands of MOIs, while a large 3GPP Management System may have millions of MOIs. Note that each MOI is likely to be registered in the MnS Discovery Service by a Fault Management MnS, a Provisioning Management MnS, and at least one data reporting MnS.
When each consumer of the MnS Discovery Service wishes to find the details related to an MOI, the MnS Discovery Service will receive one query to search the entire MnsRegistry MOI (the list of MnsInfo MOIs) for an instance which matches a particular string.
8.4	Impact on 3GPP Management System
8.4.1	Alternative 1
In alternative 1, the consumers of MnS Discovery Service depend on the fact that an instance of MnsInfo IOC exists for each MnS producer in the 3GPP Management System. In the case of a legacy MnS producer which does not register an MnsInfo IOC, the instance of MnsInfo IOC may be added manually. This allows a consumer of MnS Discovery Service to consume the management services from a legacy MnS producer.
8.4.2	Alternative 2
In alternative 2, the consumers of MnS Discovery Service depend on the fact that an instance of MnsInfo IOC exists for each MnS producer in the 3GPP Management System, and that this information is kept up-to-date. It is not possible for a consumer of MnS Discovery Service to consume the management services from a legacy MnS producer which does not register an MnsInfo IOC.
9	Comparison of alternatives
Alternative 2 eliminates the need for the MnS consumer to store data related to MnS producers.
Both alternatives have similar complexity of logic in the MnS consumer.
Alternative 1 eliminates the need for logic in the MnS producer.
Alternative 1 reduces the data storage of the MnS Discovery Service (estimated over 1000x reduction).
Alternative 1 eliminates the need for a large query in the MnS Discovery Service for each MnS producer lookup.
Alternative 1 allows newer MnS consumers to consume the management services from legacy MnS producers.
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