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Abstract of the contribution: This contribution proposes evaluation and interim conclusions on KI#11.
1. Discussion
This contribution proposes evaluation and interim conclusions for KI#11 (Increasing efficiency of Data Collection).
Each of the 17 solutions to KI#11 address one or more of the following causes of signalling load:
A) Intrinsic and permanent signalling load, due to the principle of data collection (solutions 32, 33, 37, 38, 71)
B) Initial signalling load due to discovery procedures, or rediscovery during changes in structures or internal upheavals of the network (change of state of an NF or a UE, all causes combined) (solutions 32, 34, 36, 70, 72)
C) Possible additional signalling load due to redundant data collection, for example in the case of several NWDAFs addressing the same NF (solutions 1, 9, 10, 12, 15, 16, 34, 35, 39, 58, 69
This contribution establishes priorities for each theme, and assesses the impacts of each solution on the existing 5GC.
2.	Proposal
It is proposed to apply the following changes to the TR 23.700-91.
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The Key Issue # 11 aims to decrease the burden of data collection by the NWDAF.
The solutions in KI#11 can be classified into three categories according to the issues that they mainly address for achieving efficient data collection:
A) Intrinsic and permanent signalling load, due to the principle of data collection (solutions 32, 33, 37, 38, 71)
B) Initial signalling load due to discovery procedures, or rediscovery during changes in structures or internal upheavals of the network (change of state of an NF or a UE, all causes combined) (solutions 32, 34, 36, 70, 72)
C) Possible additional signalling load due to identical data collections, for example in the case of several NWDAFs addressing the same NF (solutions 1, 9, 10, 12, 15, 16, 34, 35, 39, 58, 69)
Table 7.11-1: Classification of solutions for KI#11
	#Solution
	KI
	Principle of the solution
	Category

	 #01: Utilization of Pub/Sub model to increase efficiency of data collection
	11
	Messaging framework, kernel of solution, not standardized.
	C

	 #09: Data Management Framework for 5GC
	1,2,11
	Messaging framework, kernel of solution, not standardized. 
	C

	 #10: Handling of mixed and distributed NWDAF deployments
	2,11
	Procedure for discovery and transfer of NWDAF. 
	C

	 #12: Support for NWDAF interactions within SBA framework
	2,11
	Improved registration of NWDAF in NRF (dedicated to entities, areas).
	C

	 #15: Data Collection Coordination
	2,11
	Data Collection Coordination NF
	C

	 #16: Roles and inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture
	2,11
	Three levels on NWDAF. 
	C

	 #32: Enhancing Existing Mechanisms to Reduce Load and Complexity to Determine Entities serving in Area of Interest
	11
	Filters and improved registration of TA in NRF
	A+B

	 #33: Signalling and computation load control by sobriety and efficiency mechanisms
	11
	Efficiency and sobriety: filters
	A

	 #34: Simplify the redundancy in event report notification for NWDAF data collection
	11
	Referral mechanism for discovery of NF
	B

	 #35: Using a dedicated NF for data collection
	1,2,11
	Dedicated NF for data collection (DCNF)
	C

	 #36: Determining UPFs serving UEs or in Area of Interest
	11
	Notification of UPF change in SMF exposure
	B

	 #37: Reduction of Frequency from NFs
	11,13
	Upload of preliminary analytics + late data collection
	A

	 #38: Enhancement on network exposure to allow data approximation
	11
	Data approximation on NF event exposure: granularity and type (all/delta)
	A

	 #39: Efficient data management for minimizing signalling.
	1,2,11
	DRSF : data storage common to NWDAFs
	C

	 #58: Efficient Service for Data Collection in NWDAF-to-NWDAF Interactions
	2,11
	NWDAF to NWDAF Exposure interface
	C

	 #69: NWDAF associated to the User-plane
	1,2,11
	NWDAF collocated to UPF. Registration NRF.
	C

	 #70: Persistent data collection
	11
	NWDAF creates permanent data exposure subscriptions, valid even when UE reregisters
	B

	 #71: Representative UEs sampling for data collection
	11
	Directive to NF on exposure to obtain representative UEs
	A

	 #72: Efficient Analytics Transfer in mixed Deployments
	11
	Transfer of analytics from nF1 to NF2 via context transfer
	B



For the sake of steering standardization efforts, the three problems addressed by the solutions of KI#11 can be ranked in order of priority:
-	the problem A of the intrinsic burden due to the principle of data collection is in essence always present and should therefore be addressed  in priority;
-	the problem B of discovery is real, but it is inherently less frequent than the previous one;
-	the problem C of the load due to identical data collection (e.g., multiple NWDAFs) depends on the organization and the life of the network, and is neither qualitatively nor quantitatively demonstrated in the current state of the deployments.
Problem A: the solutions addressing the intrinsic load reduction are based on the implementation of additional filtering parameters of the NFs exposure interfaces or of the NWDAF interfaces. These solutions should be considered as a priority in the normative work (solutions 32, 33, 37, 38, 71).
Problem B: the solutions relating specifically to the discovery problem are based on several principles:
-	registration modifications of existing NFs to existing entities (NRF: solution 32, UDM: solution 70)
-	UPF change notification serving UEs or an Area of Interest (solution 36)
-	context transfer containing statistics from one NF consumer of the NWDAF to another (solution 72)
Insofar as these solutions have limited impacts on 5GC interfaces and procedures, they should also be considered in the normative work (solutions 32, 36, 70, 72).
Problem C: several solutions propose one or more additional NFs (solutions 1, 9, 10, 15, 35, 39) in the form of a proxy, messaging framework or a shared data storage repository. Other solutions offer chaining mechanisms (solutions 10, 16, 58) or redirection (solution 34) between NWDAFs or NFs. In addition to this complexity sometimes due to the new interfaces and procedures, all these solutions reveal additional points of reference and therefore additional signalling flows, which defeats the objective pursued. The remaining solution (solution 69) circumvents the problem by assuming a co-location hypothesis between NWDAF and UPF.
None of these solutions seem to be a priority for Rel-17 normative work.
* * * * Next changes * * * *
8.11	Key Issue #11: Increasing efficiency of data collection
For reducing intrinsic and permanent signalling load due to the principle of data collection, it is recommended to perform normative work based on solutions 32, 33, 37, 38 and 71.
Editor's Note: Which of these solutions, or components thereof, will be used as a basis for normative work is FFS.
For reducing initial signalling load due to discovery procedures, or rediscovery during changes in structures or internal upheavals of the network, it is recommended to perform normative work based on solutions 32, 36, 70 and 72.
Editor's Note: Which of these solutions, or components thereof, will be used as a basis for normative work is FFS.
Solutions not mentioned above are not recommended for normative work in Rel-17. 
* * * * End of changes * * * *
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