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Abstract of the contribution: This paper provides an overall evaluation and conclusion for key issues 6 for NWDAF assisting traffic routing.
1
Discussion

Key issue#6 described the following issues to be studied:

-
which information the NWDAF should have access to for analytics purpose in assisting of traffic routing;

-
which information the NWDAF can provide to PCF/SMF to assist them making more accurate decision on how to select DNAI for traffic routing with applying appropriate PCC rule(s).

It is both about Data Collection by NWDAF and Data Analytics provided by NWDAF to assist UPF selection by SMF for a PDU session and selection of a DNAI out of the list of DNAIs provided in a PCC Rule.

There are two solutions that address key issue 6: solution 11 and 20. 

The following is analysis of both solution 11 and 20 with respect to:
· Impacts on the UPF discovery and selection procedure defined in 23.501 and the role of both NWDAF and SMF.
· Compliance with solution#1, that is a basis for the Analytics framework.

1.1 UPF discovery and selection procedure
This procedure is defined in 23.501 states that the SMF a list of information available, that may be considered for (re-)selection of a UPF for a PDU session:
· UPF related information such as UPF capabilities, UPF location, UPF relative capacity among UPFs supporting the same DNN, UPF dynamic load. 

· Information related to user plane topology, derived from the available list of UPFs, its addresses and interface termination point. 
· PDU session attributes: DNN, PDU session type, S-NSSAI

· UE context information: UE location
· Subscription information:

· PCC Rules including the list of DNAIs to access an application.

Then, the SMF determines what information should be considered, based on operator configuration. The operator configuration may typically be a list of rules that are configured including both the conditions to be considered and the combinations of conditions. The conditions are one of those listed above and how they are combined is determined by the operator. For example: A rule (operator configuration) may be “select a UPF supporting access to DNN-x and IPv4. Then the conditions are both DNN-x and IPv4 that are categorized as UPF related information and Information related to user plane topology.  
All the above information is available at SMF, either by configuration or part of Session Management Context.

The SMF may, in addition, benefit of getting some predictions on the following UE location and UPF load. The rest of the information listed above is not subject to predictions.
Based on the above, solutions 11 and 20 are evaluated:

· Solution 11 NWDAF retrieves as input data for analysis of traffic, those are PDU session information, Network topology. Load information.
· Solution 20 NWDAF retrieves input data to provide predictions on UE location and UPF load.
Conclusion 1: In order to support existing UPF selection for a PDU session by SMF, NWDAF needs input data to support analytics provided by solution #20.

At a later point in time, the SMF may receive PCC Rules to request routing user plane traffic for an application to a list of DNAIs. SMF selects the UPF that routes the user plane traffic taking into account, the list of available DNAIs, the UPF topology and the UE location, this information is available at UPF, As described above, the SMF may take advantage of getting some predictions on the following UE location and UPF load. The rest of the information listed above is not subject to predictions.

Conclusion 2: In order to support existing UPF selection for AF influence on traffic routing, the NWDAF needs input data to support analytics provided by solution #20.

Conclusion 3: Solution 11 requests additional input data, mainly related to the traffic characteristics, such as application type and QoS. This information is today available at PCF to be able to build PCC Rules, as such it is unclear how solution 11 fits in the existing information flows for PDU session establishment and AF influence on traffic routing.

Another aspect is whether the UPF selection procedure requires that analytics provides a list of UPFs to SMF. In our view, the NWDAF needs, as explained above, to retrieve the information that SMF stores today and the information that PCF obtains from the AF to generate PCC Rules. This means that the solution is not enhancing Rel-15 SMF and PCF, but rather moving SMF and PCF subfunctions to NWDAF.

Conclusion 4: NWDAF does not need input data requested in solution 11 for UPF selection. It may need for traffic analytic in general, but it should not be linked to UPF selection. 

1.2 Compliance with solution#1 to key issue #1
Last SA2 meeting, a merge of solutions to key issue 1 was agreed, that indicates the Nnwdaf services will be used to provide statistical information, both statistics and predictions.
Solution 11 proposes that NWDAF provides: “The “traffic analytic information” may include DNN, S-NSSAI, RAN Address(es), time information (time of the days, days of the week), PDU Session Type, a list of UPFs (including UL CL) and corresponding costs or weight factors, average load and/or peak load of each UPF, list of DNAIs and corresponding costs or weight factors and latency/load scores (for edge computing applications). The time of the days could be certain periods, for example 8:00 - 10:00 AM, 19:00 - 23:00 PM.

Providing a cost or weight factor is not statistical information but goes beyond that and in our view as recommendations and as such considered in the discussions on whether a service that provides recommendations is needed.

Conclusion 5: Solution 11 is not aligned with solution 1, that was agreed last SA2 meeting. Any evaluation needs to consider that solution 11 provides statistics and recommendations, recommendations are a discussed separately.

1.3 How SMF retrieves analytics on load information

Solution 20 proposes that NRF subscribes to NWDAF to retrieve statistics on UPF load and then SMF performing UPF discovery using NRF receives the UPF load as part of the UPF discovery procedure. This is a possible solution for the initial selection of the UPF, however using NRF is optional for UPF selection and there may be a procedure for UPF reselection that according to 23.501 may take UPF load into account.

Proposal: The SMF subscribes to NWDAF to provide statistics and predictions on load per UPF.

1.4
Conclusion

In line with conclusions 1-4, it is proposed to recommend solution 20 with the clarification that SMF retrieves statistics and analytics from NWDAF as the basis for normative work for NWDAF assisting traffic routing.
The following changes are proposed to be applied to TR 23.734.
*** Start of changes ***
6.20
Solution 20: NWDAF analytics usage for UPF selection 

6.20.1
Description

6.20.1.1
General
This is a solution to Key Issue #6: NWDAF assisting traffic routing.

For UPF selection, SMF is considering different parameters, among which the UE location information and the UPF dynamic load. UPF selection can be enhanced with NWDAF functionality. For example, SMF can use mobility information for the UE, such as analytics but also predictions. SMF can also consider UPFs load predictions coming from NWDAF.
6.20.1.2
Procedures
The procedure is based on SMF using NWDAF outputs. Current description reuses mechanisms as proposed in solution #1 for SMF  to retrieve analytics from NWDAF, but any framework solution adopted for key issue #1: Analytic Information Exposure to 5GS NF can be reused.

In this procedure, the SMF only has to contact the NWDAF once for UE mobility information and the UPF load.  .
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Figure 6.20.1.2-1: UPF selection based on NWDAF outputs

1.
SMF subscribes towards NWDAF to be notified about UPF load information, if SMF is configured with the list of UPFs.

2.
NWDAF accepts the subscription and provides already information available on UPFs load, which can be statistics (e.g. which NWDAF could get from e.g. OAM) or predictions.
3.
During PDU session establishment, UPF selection is needed. 

4.
SMF request NWDAF for mobility information for the UE, e.g. analytics or predictions or both.

5.
NWDAF returns UE mobility information to the SMF. The information is based on e.g. information which NWDAF retrieved previously from other NFs such as AMF.
   6.  If SMF needs to discover the UPF as defined in TS 23.501

 
7.
The result of the discovery is provided to SMF. If SMF already has stored the load per UPF steps 8 and 9 are skipped.
8.  SMF request NWDAF to provide load per UPF(s).

9.  NWDAF provides the load for the UPF(s), both based on historical information and predictions 

10. SMF selects the target UPF using information listed in TS 23.501 for UPF selection and the analytics information provided by NWDAF, both statistics and predictions in UPF load and in UE mobility.


6.20.2
Impacts on Existing Nodes and Functionality

Impacts to NFs:

- 
SMF: Support UPF selection with analytics information on both UE mobility and UPF load.

-
Request NWDAF for analytics on UE mobility during PDU session establishment;

-
When SMF knows the list of UPFs (via configuration or by discovery via NRF), SMF subscribes to NWDAF or requests NWDAF to receive UPF load analytics.
-
NWDAF: provide analytics on UPFs load based on e.g. information from OAM.
6.20.3
Solution Evaluation


This solution reuses the existing UPF discovery procedure defined in 23.501 and reuses existing information and configuration in the SMF for UPF discovery.

7
Overall Evaluation

7.x
Evaluation for key issue
	Criteria
	Solution #11
	Solution #20

	UPF discovery and selection by SMF
	NWDAF input data for traffic analysis are addressed.
Time information and UPF load information is provided to SMF.
	Evolves UPF discovery and selection by SMF as defined in Rel-15 to take predictions on UPF load and UE location into account.

Maintains existing configuration in SMF, no extra operational cost.
Step 1 and 2 are better directly requested by and responded to SMF

	Compliance with solution# to KI#1
	Compliant, reuses solution#1

	Compliant, reuses solution#1


*** Next change ***

8
Conclusions


8.x
Conclusion for key issue 6: NWDAF assisting traffic routing
To enable NWDAF assistance to traffic routing, both UPF selection and AF influence on traffic routing, it is recommended to select solution 20 as the basis for normative work and the list of input parameters for analytics listed in Table 6.11.1.2.1-1: Collecting Data for analysing traffic characteristics in solution 11,
*** End of changes ***
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