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Abstract of the contribution: This contribution proposes to store UE-related analytic data produced by the NWDAF in UDR. The UDM subscribes NWDAF for UE mobility analytical data. The UDM stores UE mobility analytical data in the UDR. Other NFs like AMF, PCF, and SMF may get UE-related analytical data from the UDM/UDR together with user subscription data in Registration and PDU Session Establishment procedures.
1.
Introduction

From Conclusions of “Study of Enablers for Network Automation for 5G” in TR 23.791, the UE-related analytic data is used in multiple solutions of key issues.
- 
Key Issue 6, NWDAF assisting traffic routing: Solutions 11 and 20
-
Key Issue 9, Customizing mobility management based on NWDAF output: 

-
Optimizing mobility restriction area handling: Solution 4
-
Optimizing connection management for the UE: Solution 22

-
Optimizing registration area allocation: Solutions 4 and 23

In Solutions 11 and 20, the SMF may request or subscribe NWDAF for UE mobility information when the SMF (re-)selects a UPF. The UPF (re-)selection is part of PDU Session Establishment, Service Request, Handover in 3GPP Access procedures.
In Solutions 4, 22, and 23, the AMF and PCF may subscribe NWDAF for UE mobility information during UE Registration procedure.
In principle, any core network function may request or subscribe NWDAF for UE mobility information. However, additional signalling messages between a NF and NWDAF may have following issues.
1.
Additional communication establishment delay for the UE: The above mentioned procedures will have longer delay since the AMF, PCF, or SMF needs to communicate with NWDAF to get UE mobility information.

2.
Additional signalling traffic in the core network to support the UE mobility signalling between AMF/SMF/PCF and NWDAF.
3.
Increase message processing load of NWDAF: the NWDAF needs to support requests/response, subscription/notification messages for multiple NFs, AMF, SMF, PCF. 
4.
Standard impacts: 

-
All the above mentioned procedures in TS 23.502 need to be modified to add messages between AMF/SMF/PCF and NWDAF;

-
Multiple NFs, including AMF, PCF, and SMF need to support additional SBI messages for UE mobility subscription service of NWDAF.

All the above issues can be avoided by some alternative solutions. Currently, the UDM/UDR can receive and store the UE behaviour parameters sent from the AF. The UDM and UDR can provide AMF, SMF, and PCF the UE behaviour parameters together with other UE subscription data. The UDM may subscribe NWDAF for UE mobility information. Then the UDM may provide UE mobility information together with UE subscription data to other NFs, such as AMF, SMF, and PCF. For example,
-
During UE Registration procedure, TS 23.502, clause 4.2.2.2.2, General Registration: the AMF gets the UE mobility information in step 14b as part of Access and Mobility Subscription data from the UDM.
-
During UE Registration procedure: the AMF may provide UE mobility information together with some other information received from the UDM to the PCF (TS 23.502, clause 4.16.1.2).
-
During PDU Session Establishment procedure, TS 23.502, clause 4.3.2.2.1: in step 4, the SMF may get UE mobility information together with the Session Management Subscription data from the UDM.
As shown in the example above, there are no additional signalling messages and hence no additional signalling delay in UE Registration, PDU Session Establishment, Service Request, Handover procedures. The impacts to AMF, SMF, PCF, NWDAF and UDM are also minimal. 

2.
Proposal
It is suggested that SA WG2 endorses the following proposals:

Proposal 1:
The UDM subscribes NWDAF for UE mobility analytical data. The UDM stores UE mobility analytical data in the UDR.
Proposal 2:
The AMF, PCF, and SMF get the UE mobility analytic information from the UDM/UDR.
Proposal 3:
Other UE-related analytical data may be provided to the AMF, SMF, and PCF by using similar method in Proposals 1 and 2. 
Proposal 4: Detailed Change Requests to provide analytical data to NFs shall be proposed in SA2 #131 meeting. 
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