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Abstract of the contribution: This contribution proposes a solution update to support Multiple NWDAFs for FS_eNA_Ph2 studies in Rel-17.
1. Background 
3GPP SA2 #139 agreed on a solution to support flexible Analytics data aggregation for multiple NWDAFs as part of FS_eNA_Ph2 studies in Rel-17.

As outlined, in cases where multiple instances of NWDAF are deployed, some specialising in providing certain type of analytics, or in order for multiple NWDAFs to help each other to provide the same type analytics, a coordination mechanism should be defined across the instances. More importantly, a consumer NF may need a flexible analytics aggregation mechanism
, once it discovers corresponding NWDAF instances, to realise different deployment options (whether distributed, centralised aggregation or a mixture of the two). 
In this paper, some corrections are proposed to further elaborate this solution and to also address the remaining ENs within this solution. In particular,
· The terms are harmonised across clause 6.14.4 procedures and clause 6.14.5.
· The role of aggregation point is more clearly defined in clause 6.14.4.2.
· The impact of distributed option (termed as option A) is clarified against different centralised aggregation options ( i.e. option B, C and D)

· Clause 6.14.5 is further updated based on the above clarification.    
This paper addresses above remaining issues as part of this solution (Sol # 14) for FS_eNA_Ph2 studies in Rel-17.  
2. Text Proposal

It is proposed to adopt the following text within the 23.700-91.   
*** Start of the change ***
6.14
Solution #14: Support flexible Analytics aggregation for multiple NWDAFs

6.14.4
Procedures

6.14.4.1
Distributed analytics aggregation model
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Figure 6.14.4.1-1: Procedure for distributed multiple NWDAFs

In this clause, it is assumed that NWDAF Service Consumer is configured to aggregate analytics from different NWDAFs in a distributed model. This option is termed as Option A. In option A, both NRF and NWDAF service consumer are deployment-agnostic.
It is assumed that index (k) shows the NWDAF instance ID in a multi-instance deployment. Each instance NWDAF(k) is specialised in a set of data analytics types, identified by Analytics IDs(k); Instances with overlapping analytic IDs may help each other e.g. to cover different sets of UEs as the target of analytics reporting or to cover different set of Tracking Areas within the area of interest. Tracking Area Indicator - TAI(k) refers to such areas of interest that could be covered by NWDAF(k). TAI(k)* is intersection of TAI(k) with the area of interest for the NWDAF service consumer.

NOTE:
This is in line with Rel-16 developments in TS 23.288 [5] and relevant aspects in TS 23.501 [2] and TS 23.502 [3].

The details of each step are as follows:

1.
NWDAF service consumer sends NF discovery request to NRF including all required Analytics ID(s) and the area of interest (e.g. in form of TAIs). The request may also include extra information, e.g. Network Slice Selection Assistance Information (i.e. S-NSSAI). NRF response may include multiple NWDAF instance IDs, NWDAF(k), each covering a set of Analytics ID(s), Analytics IDs(k), and (part of) the area of interest supported by instance (k), identified as TAI(k).

NOTE:
A consumer NF (i.e. NWDAF service consumer) decides on the set of NWDAFs to aggregate analytics / collect analytics from based on its implemented selection criteria (e.g. the level of load per NWDAF, number of analytics IDs directly supported per NWDAF or other KPIs pre-configured by the network Operator).

2.
NWDAF service consumer sends subscription request to each NWDAF(k) including Analytics IDs(k) and TAI(k)* (e.g. as Analytics Filter). The request can be as the set of tuple of (Analytics IDs(k), Analytics Filter=TAI(k)*) as shown in step 2a to differentiate the area of interest per analytics ID. NWDAF(k) notifies with analytics specific parameters per analytics ID as shown in step 2b.

3.
The NWDAF service consumer may aggregate the target of analytics reporting across NWDAF(k)s for Analytics IDs(k) for corresponding area of interest TAI(k)*.

6.14.4.2
Centralised analytics aggregation model
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Figure 6.14.4.2-1: Procedure for centralised aggregation for multiple NWDAFs

In centralised aggregation model, an aggregation point, NWDAF (j) per analytics ID, may aggregate analytics from other NWDAFs, NWDAF(i), for different sets of UEs as the target of analytics reporting or to cover different set of Tracking Areas within the area of interest per Analytics ID. Alternatively, aggregation point, NWDAF (j) per target of analytics reporting or per area of interest may aggregate analytics from different analytics IDs 
requested by NWDAF Service Consumer.
Editor's Note: It is FFS whether / how Output Analytics from different Analytics IDs can be aggregated.
In one option of centralised aggregation (termed as option B), a new aggregation point identifier (AP ID) can be defined per NWDAF indicating which other NWDAF can be a potential aggregation point for it. The identifier can be set taking into account 
multiple factors including the level of load per NWDAF, number of analytics IDs directly supported per NWDAF or other KPIs set by the network operator. NWDAF information maintained in NRF or any other designated Data Repository structures may hold this identifier per NWDAF. In option B, both NRF and NWDAF service consumer become deployment-aware.
The details of each step are as follows:

1.
Similar to step 1 of clause 6.14.4.1, except NRF response may also include the AP ID per NWDAF(i) instance indicating possible aggregation point(s), NWDAF(j) for different values of (j).

2.
NWDAF service consumer sends subscription request to NWDAF(j) (to designate as aggregation point) including Analytics IDs(i), TAI(i)* (as analytics filter) for NWDAF(i). NWDAF(j) identifies its designation as aggregation point being the addressee of service consumer request.

NOTE 1:
An explicit flag or parameter can be set as input parameter by NWDAF service consumer to explicitly designate an aggregation point, NWDAF(j) in step 2.

3.
NWDAF(j) subscribes to all NWDAF (i)s in a similar procedure as clause 6.14.4.1 (single instance subscription procedure). All NWDAF(i)s notify with analytics specific parameters per analytics ID in the set of Analytics IDs(i).

4.
NWDAF(j) may aggregate the target of analytics reporting across different NWDAF(i)s for Analytics IDs(i) for corresponding area of interest, TAI(i)*.

5.
NWDAF(j) notifies with analytics specific parameters per analytics ID for all aggregated analytics IDs per NWDAF(i).


Without AP ID (termed here as Option C), the procedure for clause 6.14.4.2 will be deployment-agnostic for both NRF and NWDAF service consumer, 
similar to clause 6.14.4.1 i.e. a consumer NF decides on the set of NWDAFs to aggregate analytics / collect analytics from based on its implemented selection criteria. Yet, the NWDAF service consumer may still designate an aggregation point based on step 2 above.  
As another alternative (termed as Option D), each NWDAF instance may advertise an extended set of supporting analytics IDs (direct plus indirect ones from other NWDAFs) within NRF. Such extended list may form as part of a pre-negotiation phase between multiple NWDAFs before or as part of NRF discovery or based on a pre-defined hierarchy. In Option D, NRF and NWDAF service consumer are deployment agnostic but both may distinguish an aggregation point NWDAF from distributed NWDAFs. As a result, the implemented selection criteria per NWDAF service consumer may leverage this 
as an assistance information in addition to its other implemented selection criteria in particular for latency-sensitive use cases or to limit the level of signalling where NWDAF service consumer prefers distributed aggregation for NWDAFs.

6.14.4.3
Mixed-Mode analytics aggregation model
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Figure 6.14.4.2-1: Procedure for mixed-mode multiple NWDAFs

In a mixed-mode aggregation model, a mixture of option A from clause 6.14.4.1 with one of the options of the clause 6.14.4.2 (i.e. B or C or D) may occur. 
The details of each step are as follows:

1.
NWDAF service consumer sends NF discovery request to NRF including all required Analytics ID(s) and the area of interest (e.g. in form of TAIs). The request may also include extra information, e.g. Network Slice Selection Assistance Information (i.e. S-NSSAI). NRF response may include (1b) a (set of) NWDAF instance ID(s), i.e. NWDAF(k), to  aggregate analytics in distributed manner. NRF response may also include (1c) a (set of) NWDAF instance ID(s) (i.e. NWDAF(i)) to aggregate analytics in centralised manner in a (set of) NWDAF instance IDs (i.e. NWDAF(j)).

2.
NWDAF service consumer subscribes to all NWDAF(k)s similar to distributed analytics aggregation procedure in clause 6.14.4.1 and receives individual notifications.

3.
NWDAF service consumer also subscribes to NWDAF(j)s. NWDAF(j) subscribes to all relevant NWDAF (i)s to be aggregated similar to centralised analytics aggregation procedure in clause 6.14.4.2 and provides aggregate notification to NWDAF service consumer.

4.
NWDAF service consumer aggregates analytics from both distributed and centralised NWDAF instances.

6.14.5
Impacts on services, entities and interfaces

Distributed analytics aggregation model:

-
[Option A] No impact on current services, entities and interfaces, except NWDAF service consumer may be extended to support aggregation of analytics for target analytics IDs across different sections of area of interest.

Centralised analytics aggregation model:

-  [Option C]
- NWDAF service consumer may designate an aggregation point (i.e. 
Central NWDAF)
- central NWDAF(s) is extended to support
 aggregating, per analytics ID, the analytics from different NWDAFs (e.g. covering different target areas and/ or targets of analytics reporting) 
- central NWDAF(s) is extended to support 
aggregating different analytics IDs from different NWDAFs (e.g. with similar target areas and/ or similar targets of analytics reporting) 
-  [Option B] 
In addition to option C impacts, each NWDAF profile may include AP ID as a new parameter. AP ID can be maintained as part of NWDAF profile information within NRF. 
-  [Option D] 
In addition to option C impacts, each NWDAF profile may include an extended set of analytics IDs (direct and indirect) that can be supported based on a pre-negotiation procedure between multiple NWDAFs. The extended set of analytics IDs can be maintained as part of NWDAF profile information within NRF.
Mixed-mode analytics aggregation model: 
· NWDAF service consumer may be extended to support aggregation of aggregated analytics from central NWDAF(s) combined with analytics from distributed NWDAFs (Mixed-mode only)

*** End of the change ***

�It this needed to be supported at the "consumer NF", or do you want to express the consumer NF needs such service?


�Is it possible to aggregate Analytics from different Analytic IDs? Based on the TS, the Output Analytics for different Analytic IDs are quite different and we don't see why they could be aggregated with each other.


An Editor's Note is proposed on this aspect.


�How can an ID be set in such a way that it is taking into account multiple factors as listed here? This this really still an identifier or another type of parameter?


�It would be good to provide more details about the options C and D, possibly even providing dedicated procedures/steps or at least mentioning which steps of the above procedure still apply or apply in a modified way.


�This statement is unclear and even possibly wrong:


 Whether NRF is deployment-agnostic or not, does not only depend on the AP ID


 If NWDAF service consumer has some "implemented selection criteria", these criteria may be deployment-specific and as such the NWDAF service consumer / consumer NF is not deployment-agnostic


�Aggregation point is also referred to as "Central NWDAF"


�Proposed wording change. As there is no flag/parameter (e.g. stored in NRF) that can indicate whether an NWDAF supports such feature, the Central NWDAF needs to support such feature.


��See comment and proposed EN above.
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