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Abstract of the contribution: This evaluation focuses on solutions proposing data collection coordination functionality. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
TR 23.700-91 v1.0.0 contains several solutions addressing Key Issue #11, some possibly covering additional aspects of additional Key Issues. This evaluation contribution focuses on solutions proposing data collection coordination functionality and provide a recap of the options provided by these different solutions.

2	Proposal
It is proposed to update TR 23.700-91 as follows.

*** Start Change – all new text ***

[bookmark: _Toc50022786][bookmark: _Toc50023435][bookmark: _Toc50024020][bookmark: _Toc23409921][bookmark: _Toc31546][bookmark: _Toc25417815][bookmark: _Toc22928][bookmark: _Toc20753][bookmark: _Toc30459][bookmark: _Toc21408][bookmark: _Toc19313][bookmark: _Toc27964][bookmark: _Toc31296428][bookmark: _Toc28252][bookmark: _Toc30155555][bookmark: _Toc10420][bookmark: _Toc5722][bookmark: _Toc31448750][bookmark: _Toc50310089][bookmark: _Toc30155675][bookmark: _Toc20664][bookmark: _Toc31361045][bookmark: _Toc25740482][bookmark: _Toc43393396][bookmark: _Toc5237][bookmark: _Toc25416992][bookmark: _Toc25417347][bookmark: _Toc31639226][bookmark: _Toc20730731][bookmark: _Toc42770255][bookmark: _Toc50022066][bookmark: _Toc42779311][bookmark: _Toc44004568][bookmark: _Toc50021497][bookmark: _Toc50579821][bookmark: _Toc50725126]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc50022787][bookmark: _Toc50022067][bookmark: _Toc50023436][bookmark: _Toc50024021][bookmark: _Toc50310090][bookmark: _Toc50021498][bookmark: _Toc50579822][bookmark: _Toc50725127]7.11	Key Issue #11: Increasing efficiency of data collection
7.11.X	Data collection coordination
Several solutions address Key Issue #11, some possibly covering additional aspects of additional Key Issues. This evaluation focuses on solutions proposing data collection coordination / data storage functionality (referred to as e.g. DCCF, DCNF, DCC in the different solutions, and referred to as DCCF in this evaluation), and provide a recap of the options provided by these different solutions, as per table 7.11.1-1.
[bookmark: _Hlk52521865]Solutions that are evaluated are solutions #9, #15, #22, #35 and #39. It should be noted that solution #10 leverages DCCF functionality for two specific scenarios related to communication between NWDAFs: NWDAF requesting data for analytics or requesting analytics via DCCF, and transfer of UE specific statistics between source and target NWDAF with some help from DCCF. Since solution #10 is using DCCF functionality but is not proposing specific enhancements for data collection and storage, solution #10 is not included in this evaluation.



Table 7.11.1-1: Overview for solutions proposing data collection coordination functionality
	Sol. #
	Standalone NF or part of NWDAF
	Data consumers
	Data producers
	Data source discovery
	DCCF profile in NRF, DCCF discovery
	Path for notifications from NFs
	Historical data storage and retrieval
	Other data collection efficiency mechanisms

	#9
	Standalone NF.
There can be multiple DCCFs in a network, each Data Source is associated with only one DCCF.
	NWDAF analytics function.
NFs to request analytics.
Data repository can use the framework to collect data.

	DCCF can collect data from 5GC NFs, AFs, OAM.
DCCF can collect data from NWDAF when data consumer NF requests for analytics.
DCCF can also be used for analytics requests by NWDAF, with analytics output provided via messaging framework.
	By consumer as per Rel-16, 
or 
by DCCF (using NRF/UDM/BSF).
	Supported S-NSSAIs.
Source Types that a DCCF coordinates.
Serving area (e.g. list of TAIs) containing Data Sources that the DCCF coordinates.
	Via messaging framework (see NOTE 1).

	Collected data can be stored in separate data repository, upon DCCF request, or upon data consumer request.
Historical data can be retrieved via DCCF, e.g., when an NWDAF requests analytics to another NWDAF.
	Reuse or modify existing subscriptions to NFs if there are multiple data consumers.
Allow formatting of notifications according to conditions specified by the consumer, to further increase efficiency for data collection.

	#15
	DCCF can be a separate NF or can be a functionality of NWDAF (see NOTE 2).
There can be multiple DCCFs.
	NWDAF as consumer. 
	NFs.
	By NWDAF 
or 
by DCCF.
	Service area. 
Network slices (S-NSSAIs).
Data types it can collect (individual input data defined in TS 23.288 for each analytics ID).
DNN also listed as a possible parameter.
	Via DCCF.
	
	Reuse or modify existing subscriptions to NFs if there are multiple data consumers.


	#22
	Specific NWDAFdsf is introduced.
There may be multiple NWDAFdsf deployed in a PLMN, e.g. each per data center.
	NWDAF as consumer.
	Data collected from 5GC NFs, AF.
	By NWDAF.
	
	Via NWDAFdsf.
	NWDAFdsf caches the collected data.
It is up to NWDAFdsf implementation to handle the cached data, e.g. the NWDAFdsf drops the cached data if it has not enough storage or the cached data becomes invalid.
	

	#35
	DCNF can be a functionality of NWDAF or can be a standalone NF supporting a dedicated data collection functionality (see NOTE 3).
There can be multiple DCNFs (i.e. a DCNF per Service Area).
	NWDAF as a consumer.
	Data collected from 5GC NFs, AF.
	By DCNF.
Method 1:
DCNF determines from the list of Events the NF types that needs to be contacted. DCNF is configured with the NF types that provide the Event ID.
Method 2:
DCNF determines the NF serving the UE as per 3GPP TS 23.288 (using NRF/UDM/BSF)
	The DCNF may include in the registration request the Service Area supported (e.g. geographical area, or cell ID, TAI) and a list of S-NSSAI(s) indicating the network slices supported.
	Via DCNF.
	Data stored locally in DCNF, temporary.
When the DCNF determines that a second NWDAF has subscribed to an existing Event ID subscription, the DCNF forwards notifications of the existing subscription for this Event and also provides all available local data for this Event to the second NWDAF.
	Reuse or modify existing subscriptions to NFs if there are multiple data consumers.

	#39
	N/A
	NWDAF as consumer. 
	Same as Rel-16.
	N/A
	N/A
	As per Rel-16, between NFs and NWDAF.
	Direct access to Data Repository and Storage Function (DRSF) by NWDAF for storing and for retrieving data.
	

	NOTE 1:	A messaging framework is also proposed in solution #1, but with no data collection coordination function, i.e. NWDAFs directly access the messaging framework (via 3GPP Consumer Adaptor).
NOTE 2:	Solution #15 does not describe how this works when DCCF functionality is part of NWDAF. Solution #16 (for bottom-up coordination) and solution #18 (for top-down approach) mentions NWDAF having DCC functionality. Solution #18 does not explicitly list KI#11 as addressed Key Issue (see clause 6.18.1).
NOTE 3:	No description available for the solution when functionality is part of NWDAF.




From table 7.11.1-1 the following observations are made:
-	Observation 1: Solutions #9, #15, #22 and #35 have in common a dedicated data collection coordination functionality. The functionality is mainly proposed as a standalone NF. When the functionality is provided by an NWDAF it may need further details. Whether DCCF is an NWDAF specific functionality or a new NF might depend on which data consumers to provide this service to.
-	Observation 2: Solution #9 has a wider scope in terms of possible data consumers than other solutions. It would be needed to define which consumers can access services provided by data collection coordination functionality, and for which type of data (e.g. event notifications, analytics outputs).
-	Observation 3: From data producer perspective, it is assumed that all solutions allow collecting data from similar entities as per Rel-16, i.e. NFs, AFs, OAM. Solution #9, in addition, explicitly proposes that data can be collected from NWDAF. It would be needed to define which data sources can be coordinated by the data collection coordination functionality. 
-	Observation 4: There are some small variants between solution regarding which entity finds the right data source. Some solutions (#9, #15) allow both the data consumer and the DCCF to find the right data source, solution #22 leaves the functionality in the data consumer, and solution #35 only allows DCCF to find the right data source.
-	Observation 5: For DCCF registration and discovery via NRF: most solutions propose that DCCF registers supported slices and area. Solution #9 proposes to also register the NF type supported by DCCF, while solution #15 proposes to register the supported data types.
-	Observation 6: For data notifications path, solutions #15, #22 and #35 propose that DCCF receives and forwards all notifications, while solution #9 explicity separates Data Collection Coordination (by a DCCF) from Data Collection via a messaging framework. This isolates the signalling / control functions to subscribe/unsubscribe to notifications, discover Data Sources, ensure redundant data is not requested from a Data Source (all handled by the DCCF) from the handling and processing of a potentially large number of notifications sent by via a messaging framework.
-	Observation 7: For data storage, two different approaches are proposed: local caching in DCCF for temporary usage (solutions #22 and solution #35), or storage in a data repository for longer-term usage (solutions #9 and #39).
-	Observation 8: All solutions relying on DCCF leverage modification or reuse of subscriptions from DCCF to NFs. In addition, solution #9 proposes some further enhancement to efficient data collection via formatting options for the notifications of data.
-	Observation 9: All solutions introducing DCCF functionality would need review by SA3 to investigate possible additional authorization for Consumers to access data from a Data Source via the DCCF.
-	Observation 10: for backward compatibility, although only solution #9 provides related information, it is assumed that all solutions from table 7.11.1-1 provide the same level of compatibility. The consumer of new services from DCCF will be Rel-17 consumers, and Rel-16 consumers will continue to collect data directly from the NFs. Also, the solutions are compatible with Rel-16 data producers as no enhancement has been identified for the interface between DCCF and the data producer as part of these solutions.
- 	Observation 11: All solutions introducing additional NFs (e.g. DCCF, DRF) assume that several NWDAFs will request the same data from producer NFs. Besides, introducing a new NF will inevitably result in two flows (NF to DCCF to NWDAF, or NF to NWDAF via messaging framework) of data collection instead of one (NF to NWDAF). Care needs to be taken so that the new NF (e.g. DCCF, DRF) does not become the new signalling bottleneck. Existing solutions such as set concept for DCCFs, or deploying several DCCF instances (e.g. per type of data source) can be applied to mitigate such problems.

*** End Change ***
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