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Abstract of the contribution: this paper proposes to resolve the same PCF selection for the multiple PDU Sessions of the same S-NSSAI and DNN.
1 Introduction
It was identified that a solution is needed to address usage monitoring for the multiple PDU Sessions for the same S-NSSAI and DNN, see details in S2-1810498.
At last two SA2 meetings, different solutions have been discussed, including selection of same or different PCF. Finally according to the show hands result during the meeting, the consensous to go with selection of the same PCF, i.e. option 3 in the document S2-1813330, as supported by majority companies:

· Ensure only one PCF is selected per [DNN, S-NSSAI] by operator configuration (e.g. using NRF configuration) in R15.
· Develop a solution in R16.
This paper evaluates the alternative solutions which were already discussed and proposes to conclude on a solution to resolve this usage monitoring problem for Rel-16.
2 Discussion
According to the previous meeting discussion, both of the following two solutions could resolve the problem, even in Rel-15.
Alternative solution #1: UDM/UDR based PCF selection solution, as shown in figure 1.

[image: image1.emf] 

AMF

 

PCF

 

Subsequent SMF

 

UDM

 

BSF

 

PCF ID, together with 

subscription data

 

PCF ID, together with 

subscription data

 

UDR

 

First SMF

 

SUPI, S-NSSAI/DNN, 

PCF ID

 

SUPI, S-NSSAI/DNN, 

PCF ID

 


Figure 1: UDM/UDR based PCF selection 
Key aspects of this solution:

· The first SMF serving the S-NSSAI/DNN stores the PCF ID after PCF selection to the UDM/UDR.
· The UDM/UDR sends the PCF ID if stored for the requested S-NSSAI/DNN to the subsequent SMF, altogether with the subscription data.
Cons: 

· The first SMF needs to store the PCF ID selected to the UDM/UDR.

Alternative solution #2: BSF based PCF redirection solution, as shown in figure 2.
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Figure 2: BSF based PCF redirection 
Key aspects of this solution:
· PCF registers itself to the BSF once UE IP address is allocated for the PDU session. If the BSF discovered that for the same S-NSSAI and DNN, another PCF has already been selected for the UE, it returns a previous selected PCF ID to the PCF. 
· If usage monitoring is required for the SUPI, the PCF provides the previous selected PCF ID to the SMF.
· SMF terminates the SM policy association with the PCF and establishes SM policy association with the previous selected PCF. 
Con: 

· Requires BSF to be deployed.
· PCF redirection is required if the subsequent SMF selects a PCF different from the one selected by the first SMF serving the same S-NSSAI/DNN in case usage monitoring needs to be supported for the UE and the S-NSSAI/DNN, which would result in that the SMF terminates the current SM policy association and establishes a new SM policy association with the previous selected PCF.
Both of the two solutions could address this usage monitoring issue, with the same PCF being selected, and both would introduce extra signaling. However, alternative solution #1 does not always count on BSF deployment, and the extra signaling, i.e. storage of PCF ID by the SMF in the UDM/UDR only occurs when a PCF is selected for the first PDU Session of the same S-NSSAI and DNN.
It might be questioned if the solutions concluded in Rel-16 eSBA study for highly reliable deployments, i.e. the NF set or service context transfer from one NF to another NF, can be used to address this issue, i.e. select the PCF in the same PCF set having access to the same data sets in a data storage entity, or relying on service context transfer from one PCF to another PCF. However, the data set or service context stored by the PCF in the data storage entity which can be retrieved by other PCF in the same PCF set or transferred from one PCF to another PCF is more related to a single PDU Session, which cannot solve the usage monitoring issue for the multiple PDU Sessions of the same S-NSSAI/DNN. Furthermore, both of them do not work in the case multiple PDU Sessions for the same S-NSSAI/DNN are established at the same time. Since if different PCFs are selected at the same time, each PCF would obtain the same usage amount and then stores back the remaining usage amount to the data storage entity according to its own decision, without taking the usage amount used by other PCFs, resulting in that the UE’s data usage might still exceed the subscribed amount.
In summary, in any case, the same PCF has to be selected to serve all PDU Sessions of a UE for the same S-NSSAI/DNN.
3 Proposal
It is proposed to address this issue as a TEI16 feature. Since this issue has been discussed for two meetings, and there were several alternatives proposed which could solve the problem quite well, it is just a choice/decision on one of them as the solution and a couple of CRs to fully resolve this issue. 
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