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Abstract of the contribution: This paper proposes the evaluation and conclusion on KI#2 for the aspect of analytics generated by multiple NWDAFs.
Introduction

In this paper we propose the evaluation of solutions on KI#2 for the aspect of analytics generation in the multiple NWDAF deployment scenario, and give the conclusion proposals. The solutions include Sol#10, 11, 12, 14, 17, 19, 23, 53, 60.
Proposal

It is proposed to include the following changes in TR 23.700-91.
* * * 1st of Changes * * * *

7
Overall Evaluation
Editor's note:
This clause will provide evaluation of different solutions.
7.x
Key Issue #2: Multiple NWDAF instances
This evaluation only focus on the aspect of analytics generated by multiple NWDAFs, where 9 relevant solutions in KI#2 are evaluated as below:

Solution 10: The NWDAF serving the UE is registered in UDM and PCF. The NWDAF service consumers (exept PCF) use UDM to discover the NWDAF and then request Analytics for specific UE(s). PCF uses the NWDAF stored locally to request Analytics for specific UE(s).

Solution 11: Two levels of hierarchical NWDAF architecture is proposed. The 2nd level NWDAF serves one or more 5GC NFs, while the 1st level NWDAF doesn’t have this limitation. Both 1st level NWDAF and 2nd level NWDAF can register to NRF. The NWDAF profile in NRF is extended with “NF IDs associated with the NWDAF”.  The NWDAF service consumer discovers the best matching NWDAF from NRF. The 1st level NWDAF could also act as a NWDAF service consumer discovers all NWDAFs which can assistant the analytics, e.g for subset area covery, with a “discover NWDAFs for assistance” indication.
Solution 12: This solution also proposes to extend the NWDAF profile in NRF with “NF IDs associated with the NWDAF”. Multiple NWDAFs can be deployed by distributed manner or hierarchical manner. The NWDAF service consumer needs to provide each NF ID in the NWDAF discovery request to NRF. 

Solution 14: Both Distributed analytics aggregation model and Centralised analytics aggregation model are proposed. The former one requires the NWDAF service consumer be extended to support aggregation of analytics. The latter one can be taken as two levels of hierarchical NWDAF architecture with the central NWDAF act as aggregation points of analytics from distributed NWDAFs. A new parameter AP ID may be added in the NWDAF profile to identify a central NWDAF. The central NWDAF may also be identified without the AP ID, e.g. by configuration. The NWDAF service consumer will always receive the central NWDAF and distributed NWDAFs from NRF and need to identify the central NWDAF from these NWDAFs. 

Solution 17: N level hierarchical NWDAF architecture is proposed. NRF will return the best matching NWDAF in the hierarchy which support the requested Analytics IDs, so the NWDAF service consumer could subscribe to any level NWDAF of the hierarchical architecture. The lowest level NWDAFs are co-located with NFs. The detail of higher level NWDAF discovering lower level NWDAF is not mentioned.
Solution 19: The NWDAF service consumer could discover the best matching NWDAF from NRF, the NWDAF can also act as the NWDAF service consumer to subscribe to other NWDAFs which can assistant the analytics but serve different area or support different Analynics IDs. Whether the NWDAFs are deployed by distributed manner or hierarchical manner is not mentioned.

Solution 23: The NWDAF profile in NRF is also extended with “NF IDs associated with the NWDAF”. The NWDAF service consumer could discover the best matching NWDAF from NRF. The NWDAF could discover from the NRF other NWDAFs which can assistant the analytics but serve different areas/NFs or support different Analynics IDs. Whether the NWDAFs are deployed by distributed manner or hierarchical manner is not mentioned. 

Solution 53: Both distributed manner and hierarchical manner NWDAF deployment are proposed in this solution. The NWDAF profile, load information and negotiate how to transfer the analytics and data collection tasks are exchanged between NWDAFs.

Solution 60: This solution can be taken as two levels of hierarchical NWDAF architecture with the central NWDAF act as aggregation points of analytics from distributed NWDAFs. A new parameter "aggregator functionality indication" is added in the NWDAF profile to identify a central NWDAF. It’s not clear why the NWDAF service consumer gets the central NWDAF from NRF, while the central NWDAF use the same discovery factors but get the distributed NWDAFs that serves the subsets area from NRF.
Following is the comparing table for these solutons:

Table 7.x-y Solutions for analytics generated by multiple NWDAFs
	Sol#
	Architecture
	Whether update the NWDAF profile in NRF 
	Which NWDAF(s) can be discovered from NRF 
	Impact to NWDAF service consumer  
	Impact other NFs e.g. UDM, PCF

	10
	Not mentioned .

	No
	The best matching NWDAF
	Contacts both UDM and NRF for NWDAF discovery
	register NWDAF info serviing specific UEs in UDM or PCF.

	11
	2-level hierarchy
	The NWDAF profile in NRF is extended with “NF IDs associated with the NWDAF”
	The best matching NWDAF

If use a “discover NWDAFs for assistance” indication, can retriev all NWDAFs which can assistant the analytics. E.g. NWDAFs for subset area coverage.
	Support using NF ID(s) for NWDAF discovery.

Optional support “discover NWDAFs for assistance” indication
	None

	12
	distributed or hierarchical
	Add serving NF ID(s) in the NWDAF profile
	The best matching NWDAF


	Support using NF ID(s) for NWDAF discovery.


	None

	14
	distributed (option A) or 2-level hierarchy(other options) 
	Option A: No.


Other options: may add AP ID in the NWDAF profile to identify a central NWDAF.
	all NWDAFs including the central NWDAF and distributed NWDAFs (NWDAFs for subset area coverage).
	Option A: NWDAF service consumer do the analytics aggregation.

Other options:

NWDAF service consumer identify the central NWDAF from all the NWDAFs received from NRF
	None

	17
	N-level hierarchy
	No
	The best matching NWDAF

The detail of higher level NWDAF discovering lower level NWDAF is not mentioned.
	Not clear
	None

	19
	 Not mentioned
	No
	The best matching NWDAF


	None
	None

	23
	Not mentioned
	Add serving NF ID(s) in the NWDAF profile
	The best matching NWDAF


	None
	None

	53
	distributed or hierarchical
	None
	The best matching NWDAF


	None
	None

	60
	2-level hierarchy
	add "aggregator functionality indication" in the NWDAF profile to identify a central NWDAF
	The best matching NWDAF

Or all NWDAFs related. E.g. NWDAFs for subset area coverage

Not clear when the NRF feedback the best matching NWDAF and when returns all NWDAFs which can assistant the analytics. 
	NWDAF service consumer may need to identify the central NWDAF from all the NWDAFs discoved from NRF
	None


* * * 2nd of Changes * * * *

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.
8.x
Key Issue #2: Multiple NWDAF instances
Followings are taken as conclusion to support analytics generated by multiple NWDAFs:
-
Two levels of hierarchical NWDAFs architecture is supported, both the 1st level NWDAF and the 2nd level NWDAF can be discovered by NRF.

-
NWDAF profile in NRF is extended to include serving NF ID(s) of the NWDAF. 

-
The NWDAF service consumer may indicate to NRF whether to retrieve the best matching NWDAFs or all NWDAFs which can be assistant to the analytics (e.g. NWDAFs for a certain coverage). 
* * * End of Changes * * * *

