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Abstract of the contribution: This document investigates the issues regarding PCF selection for multiple PDU Sessions to the same S-NSSAI and DNN combination and provides some solutions for discussion and decision.
1 Introduction
It is specified in subclause 6.3.2 SMF discovery and selection as follows:

If there is an existing PDU Session and the UE requests to establish another PDU Session to the same DNN and S-NSSAI and the UE subscription data indicates the support for interworking with EPS for this DNN, the same SMF should be selected. Otherwise, if UE subscription data does not indicate the support for interworking with EPS for this DNN, different SMF may be selected. A different SMF may be selected, for example, to support a SMF load balancing or to support a graceful SMF shutdown (e.g., a SMF starts to no more take new PDU Sessions). 
Observation 1: Different SMFs may be selected by the AMF if the UE subscription data does not indicate the support for interworking with EPS for multiple PDU sessions to the same DNN and S-NSSAI for a UE.
The SMF utilizes the NRF to discover the PCF instance for a PDU Session unless PCF information is available by other means, e.g. locally configured on SMF or received during the PDU Session Establishment procedure from the AMF. The SMF selects a PCF instance based on the available PCF instances (obtained from the NRF or locally configured in the SMF).

The following factors may be considered during the PCF selection:

a) Local operator policies.

b) Selected Data Network Name (DNN).

Observation 2: Different PCFs may be selected by the SMFs if the SMFs don’t select the PCF provided by the AMF during the PDU session establishment for multiple PDU sessions to the same DNN and S-NSSAI for a UE.

According to current mechanism of the usage monitoring control as defined in TS 23.503, the PCF receives Usage monitoring related information and Remaining allowed usage subscription information within the "Policy data" data set from the UDR by providing the SUPI Data Key and S-NSSAI and NDD Data Sub Key during the PDU session establishment and stores the remaining allowed usage in the UDR if all PDU session of a user to the same DNN and S-NSSAI on this PCF are terminated. Base on the observation 2, two or more PCFs serving the PDU sessions to the same DNN and S-NSSAI for a UE will receive the same copy of the Usage monitoring related information and Remaining allowed usage subscription information, then the overall amount of resources that are consumed by a user would exceed the remaining allowed usage by subscription.
CT3 has recognized this issue in the CT3#98 meeting, and has a NOTE in TS 29.519 to address this concern:
This release supports that only one PCF can access to the UDR to retrieve the SM Policy Data under one S-NSSAI and DNN association.
2 Proposal
In order to guarantee that the overall amount of resources that are consumed by a user do not exceed the remaining allowed usage by subscription, this paper proposes that the same PCF shall be selected for multiple PDU sessions to the same DNN and S-NSSAI for a UE. Following alternatives can be considered based on the current PDU session establishment procedure.
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Figure 4.3.2.2.1-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout

Alternative 1: AMF solution
For the first PDU session establishment:

Step 5. If the SMF1 selects the PCF Id based on current PCF selection function, the SMF1 returns the selected PCF ID to the AMF in the response message. In the home-routed case, the H-SMF includes the H-PCF Id in the Nsmf_PDUSession_Update request. Additional signalling may be needed.
For an additional PDU session establishment:


Step 3. If the AMF determines that there is an existing PDU session which has the same S-NSSAI and DNN as the PDU session which is being established and different SMF is selected and the being established PDU session is in the non-roaming or home-routed scenario, the AMF sends the corresponding stored PCF Id to the SMF2. In this case, the SMF2 shall select the PCF identified by the PCF Id. In order to differentiate from a PCF selected by the AMF itself, the AMF shall indicate that the PCF is selected by the SMF.
Alternative 2: SMF solution
For the first PDU session establishment:

Step 4. If the SMF1 selects the PCF Id based on current PCF selection function, the SMF1 shall perform additional registration to store the selected PCF Id in the UDM.

For an additional PDU session establishment:

Step 4. If the UDM determines that there is an existing PDU session which has the same S-NSSAI and DNN as the PDU session which is being established, the UDM sends the corresponding stored PCF Id to the SMF2 in the response of the registration.

Alternative 3: BSF solution
For the first PDU session establishment:
Step 7b. After the SM Policy Association is established, the PCF registers itself in the BSF according to current mechanism.

For an additional PDU session establishment:

Step 3. If the AMF determines that there is an existing PDU session which has the same S-NSSAI and DNN as the PDU session which is being established and different SMF is selected and the being established PDU session is in the non-roaming or home-routed scenario, the AMF indicates to the SMF2 to perform the BSF interaction to select the PCF. 
Step 7a. The SMF2 sends the Nbsf_Management_Discovery Request including SUPI, S-NSSAI and DNN to the BSF. BSF returns the PCF Id to the SMF2.

Alternative 1 and Alternative 2 require additional signalling and additional information stored in the AMF/UDM. Alternative 3 doesn’t required additional signalling and additional stored information.
3 Conclusion

We propose to take Alternative 3 as a way forward and agree related CR S2-1810499 and S2-1810500.
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