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[bookmark: _Toc517103956][bookmark: _Hlk524620323][bookmark: _Toc517103917]* * * Start of Changes * * * *
4.X	Different deployment options for Analytics
Different deployment options for Analytics are feasible. Each deployment option may have different requirements for discovery and selection of network functions such as NWDAF and DCCF.
The deployment options for Analytics allows for arranging multiple NWDAF instances in a hierarchy/tree with a flexible number of layers/branches. The number and organisation of the hierarchy layers, as well as the capabilities of each NWDAF instance remain deployment choices.
In a hierarchical deployment, NWDAFs may provide data collection exposure capability for generating analytics based on the data collected by other NWDAFs, when DCCF, MFAF are not present in the network.
Deployment options for Analytics are available in the informative Annex A.
* * * Next Change * * * *
[bookmark: _Toc58920847]5	Network Data Analytics Functional Description
[bookmark: _Toc68001468]5.1	General
The NWDAF provides analytics to 5GC NFs, and OAM as defined in clause 7. An NWDAF can be decomposed into:
-	Analytics logical function (AnLF): An NWDAF containing the Analytics logical function, denoted as NWDAF(AnLF), can perform inference, derive analytics information (i.e. derives statistics and/or predictions based on Analytics Consumer request) and expose analytics service i.e. Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo.
-	Model Training logical function (MTLF): An NWDAF containing the Model Training logical function, denoted as NWDAF(MTLF), trains ML models and exposes new training services (e.g. providing trained model) as defined in clause 7.
NOTE 1:	NWDAF can contain Model Training logical function, Analytics logical function, or both. An NWDAF contains both logical functions and is denoted as NWDAF, unless explicitly mentioned as NWDAF(AnLF) and NWDAF(MTLF).
NOTE 2:	Pre-trained ML model storage and provisioning to NWDAF is out of the scope of 3GPP.
NOTE 3:	Sharing of models or model meta data is limited to single vendor environments in this Release of the specification.
Analytics information are either statistical information of the past events, or predictive information.
Different NWDAF instances may be present in the 5GC, with possible specializations per type of analytics. The capabilities of a NWDAF instance are described in the NWDAF profile stored in the NRF.
In order to support NFs to discover and select an NWDAF instance containing MLTF, AnLF, or both, that is able to provide the required service (e.g. analytics exposure or ML model provisioning) for the required type of analytics, each NWDAF instance should provide the list of supported Analytics ID(s) (possibly per supported service) when registering to the NRF, in addition to other NRF registration elements of the NF profile. NFs requiring the discovery of an NWDAF instance that provides support for some specific service(s) for a specific type of analytics may query the NRF for NWDAFs supporting the required service(s) and the required Analytics ID(s).
The consumers i.e. 5GC NFs and OAM decide how to use the data analytics provided by NWDAF.
The interactions between 5GC NF(s) and the NWDAF take place within a PLMN.
The NWDAF has no knowledge about NF application logic. The NWDAF may use subscription data but only for statistical purpose.
The NWDAF architecture allows for arranging multiple NWDAF instances in a hierarchy/tree with a flexible number of layers/branches. The number and organisation of the hierarchy layers, as well as the capabilities of each NWDAF instance remain deployment choices.	Comment by Ericsson_User: Moved to clause 4.X
In a hierarchical deployments, NWDAFs may provide data collection exposure capability for generating analytics based on the data collected by other NWDAFs, when DCCF, MFAF are not present in the network.
[bookmark: _Toc68001469]5.2	NWDAF Discovery and Selection
The NWDAF service consumer selects an NWDAF that supports requested analytics information and required analytics capabilities and/or requested Machine Learning (ML) model information by using the NWDAF discovery principles defined in clause 6.3.13, TS 23.501 [2].
Considerations on how to discover NWDAF in different deployment options for Analytics are available in Annex A.
If the required analytics is related to NF(s) (e.g. NF load analytics) and from the NWDAF discovery response it is not clear which NWDAF can provide such analytics, the NWDAF service consumer should select an NWDAF with analytics aggregation capability, preferably with PLMN wider serving area, if available.	Comment by Ericsson_User: Moved to Annex A
If the required analytics is related to UE(s) (e.g. UE mobility analytics) and the NWDAF service consumer (other than an NWDAF) cannot provide an Area of Interest for the requested data analytics, it should select an NWDAF with analytics aggregation capability, preferably with PLMN wide serving area, if available.
If no such NWDAF exists, the consumer selects an NWDAF from the NWDAF discovery response returned by the NRF.
NOTE 1:	If the requested analytics is related to UE(s) and the selected NWDAF cannot provide analytics for the UE(s) (e.g, the NWDAF serves a different serving area), the selected NWDAF queries the NRF with the tracking area where the UE is located to discover another target NWDAF serving the area where the UE(s) is located and:	Comment by Ericsson_User: This text indicate a procedure. They are moved in a separate contribution to clause 6.1B
-	(if AnalyticsInfo_Request) redirect the AnalyticsInfo_Request to that target NWDAF; or
-	(if AnalyticsSubscription_Subscribe) trigger an analytics subscription transfer (see clause 6.1A) to that target NWDAF.
Editor's note:	How the selected NWDAF and / or NRF is aware of the tracking area where the UE is located is FFS.
Editor's note:	If multiple NWDAFs are serving the same tracking area, it is FFS to determine which one should be selected.
Editor's note:	It is FFS whether the selected NWDAF can query UDM to obtain the target NWDAF.
NOTE 2:	If the requested analytics is related to NF(s) and the selected NWDAF cannot provide the requested data analytics, e.g. due to the NF(s) to be contacted being out of serving area of the NWDAF, the selected NWDAF queries the NRF with the service area of the NF to be contacted to determine another target NWDAF and:
-	(if AnalyticsInfo_Request) redirects the AnalyticsInfo_Request to that target NWDAF; or
-	(if AnalyticsSubscription_Subscribe) trigger an analytics subscription transfer (see clause 6.1A) to that target NWDAF.
Editor's note:	It is FFS if other mechanism can be used to determine the target NWDAF, e.g. other parameters in the query to NRF.
NOTE 3:	Procedures above is only applicable when the target of analytics reporting is a UE or group of UEs. If the target of analytics reporting is any UE, analytics filter on the area of interest is mandatory from the NWDAF service consumer.

* * * Next Change * * * *

[bookmark: _Toc20204739][bookmark: _Toc27895453][bookmark: _Toc36192557][bookmark: _Toc45193665][bookmark: _Toc47593297][bookmark: _Toc51835384][bookmark: _Toc59101211][bookmark: _Toc20204740][bookmark: _Toc27895454][bookmark: _Toc36192558][bookmark: _Toc45193666][bookmark: _Toc47593298][bookmark: _Toc51835385][bookmark: _Toc59101212]Annex A (informative):
Considerations for NWDAF discovery in different deployment options for Analytics
A.1	General
This is an informative Annex and describes some of the feasible Analytics deployment options for Analytics.
A.2	Different deployment options for Analytics 
Different deployment options for Analytics are feasible. Each deployment option may have different requirements for discovery and selection of network functions such as NWDAF and DCCF.
The following deployment options are feasible.
1)	A flat deployment. It is characterized for one or multiple NWDAFs that can supply analytics for one or more analytic IDs, for UEs located in the serving area of the NWDAF, and in a given S-NSSAI. Any NWDAF can get data from any data source deployed in the same S-NSSAI and serving area of the NWDAF. NWDAFs do not cooperate among them, nor they are synchronized in data collection or analytic reports. A characteristic of this type of deployment is the lack of coordination among NWDAFs.


Figure A.2-1: Flat deployment
2)	A mixed deployment, with two types of NWDAFs:
-	distributed NWDAFs, that are deployed close to the data sources, e.g., in the same data center as data sources. The distributed NWDAFs are restricted in the sense that they collect data from a small set of data sources and produce analytics for a subset of UEs, typically not known a priori. A distributed NWDAF may be co-located to an NF.
-	central NWDAFs, that might cover large serving areas within a network slice, even the entire PLMN. They collect data from a wider set of data sources or NWDAF deployed in the network slice and serving area and produce analytics for any UE. Central NWDAFs may be able to retrieve analytics delivered by distributed NWDAFs and may have aggregation capabilities. 
A mixed deployment may be designed with layers of NWDAFs in a hierarchy. 


Figure A.2-2: Mixed deployment 
3)	A strict hierarchical deployment, composed of NWDAFs, which can be deployed in layers. This deployment option is characterized for each data source NF sending data to a designed associated lower-layer NWDAF. Higher-layer NWDAFs do not collect data directly from the data sources. Instead, higher-layer NWDAFs collect data or retrieve analytic reports from the lower-layer NWDAFs. Analytic consumers communicate with NWDAFs in any layer. These deployments may make use of DCCF functionality hosted by NWDAFs.


Figure A.2-3: Strict Hierarchical deployment 
Any of the previously mentioned deployment options may also include standalone ADRF and DCCF. 
Deployments with DCCF, resemble a mixed deployment, but with a standalone associated DCCF performing the coordination of data and Analytics requests. 

There is also a deployment option where DCCF performs both coordination and data retrieval. This is a replica of a hierarchical deployment, but without the possibility to perform Analytics of the retrieved data at the aggregation point (DCCF).
A.3	Considerations for the discovery and selection of NWDAF 
For the different deployment options, the following mechanisms may be used to discover and select an NWDAF to either perform analytics or retrieve Analytics Context.
1.	In a flat deployment, NWDAF service consumers may discover and select the NWDAF by querying NRF, using e.g. S‑NSSAI and/or serving area as input parameters.
2.	In a mixed deployment, the discovery of an NWDAF depends on whether the analytics context is related to a NF or related to one or more UEs. For NF related analytics contexts, NWDAF service consumers may discover and select the NWDAF by querying NRF using e.g. S-NSSAI and/or serving area. For UE related Analytics Context, NWDAF service consumers may discover and select the NWDAF by querying UDM for the related UE ID.
	If from the NWDAF discovery response it is not clear which NWDAF is best suited to provide the requested service, the NWDAF service consumer should select an NWDAF with analytics aggregation capability, preferably with PLMN wider serving area, if available. If no such NWDAF exists, the consumer selects an NWDAF from the NWDAF discovery response returned by the NRF. 
	Re-selection of NWDAF according to clause 6.1B may be performed by an NWDAF to find the best suited NWDAF.
3.	In a strict hierarchical deployment, the discovery of an NWDAF depends on whether the analytics context is related to a NF or related to one or more UEs. For NF related analytics contexts, NWDAF service consumers may discover and select the NWDAF by querying NRF using e.g. S-NSSAI and/or serving area. For UE related Analytics Context, NWDAF service consumers may discover and select the NWDAF by either querying UDM for the related UE ID, or by querying NRF using NF set ID or NF ID.
In a mixed or strict hierarchical deployment, when a DCCF is deployed, discovery of an NWDAF handling Analytics context may be done via DCCF. The DCCF may in turn make use of UDM to discover an NWDAF handling a specific UE. 
Certain solutions sending information between NFs are also available. One being information on utilized NWDAF sent from source AMF to target AMF at change of AMF, which is then forwarded to target NWDAF. Another being information on utilized NWDAFs sent from UPF, SMF and AMF to serving PCFs.


* * * End of Changes * * * *
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