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Abstract of the contribution: It propose to expand the usage of the same PCF for the AMF and the SMF in 5GC to cover the scenario of EPS to 5GS mobility, and potential solutions are discussed. 
Discussion 

Currently in 5GC, depending on operator policy or requirement of binding the AM and SM policies (e.g. change RFSP values for a UE when the quota for the DNN for eMBB reaches the limit), the selected PCF instance for serving the UE and the selected PCF instance for serving a PDU session of this UE may be same. Also the selection of same PCF for a specific UE for both access and mobility policy control and session management policy control has some other benefits e.g. simplify the network deployment.
In Rel 15&16, to enable the usage of the same PCF for the AMF and the SMF in 5GC, the AMF forwards the selected PCF to SMF instance(s) during the PDU Session Establishment procedure(s), then based on operator policy the SMF correlated to the specific DNN may decide to use the same PCF. This function and procedures are specified at 6.3.7 PCF discovery and selection in 23.501, and 4.3.2.2 UE Requested PDU Session Establishment in 23.502.
However, the above procedures is only applicable when the PCF selection for AMF happens before the PCF selection for SMF in 5GS, e. g. UE initially registering in 5GS and then establishing PDU session(s). If the PCF selection for AMF is performed after the PCF selection for SMF in 5GS, currently in Rel 15 &16 specifications there is no procedure or mechanism to enable the usage of the same PCF for the AMF and the SMF in 5GC. For example:
UE initially attaches in EPS and establish PDN connection, then PGW-C+SMF selects PCF for SM policy. After UE handover to 5GS, in registration procedures the AMF selects PCF for AM and UE policy. Because there is no mechanism for AMF to acquire the PCF id the specific SMF previously selected for SM policy, the AMF can not select the same PCF as the one SMF selected.
Considering the 5G coverage is poor than 4G at the early stage of 5G SA deployment, the 5G UE most likely initially attaches in 4G and then moves to 5G. It is preferred to expand the usage of the same PCF for the AMF and the SMF in 5GC to cover the scenario of EPS to 5GS mobility.To enable this scenario, the AMF should get the PCF ID the specific SMF previously selected. 
There are three possible solutions for AMF getting PCF ID of SMF:
Solution 1.  SMF forwarding PCF ID to AMF
In the procedures of EPS to 5GS mobility, based on local policies, the SMF correlated to the specific DNN adds PCF ID as the output in the corresponding message to AMF. There are several scenarios to be addressed, in EPS to 5GS mobility as described in 23.502.
a) EPS to 5GS handover using N26 interface
b) EPS to 5GS Mobility Registration Procedure (Idle and Connected State) using N26 interface
c) EPS to 5GS Mobility Registration Procedure (Idle) using N26 interface with AMF reallocation
d) EPS to 5GS Mobility procedures without N26 interface
Briefly the SMF can forwards PCF ID to AMF in corresponding Nsmf_PDUSession_UpdateSMContext Response, or Nsmf_PDUSession_CreateSMContext Response, depending on the different scenarios. 
In case that multiple PCF IDs are received by the AMF, e.g. different PCF instance for different SMF, the AMF may further select a specific PCF ID based on local policies from the multiple PCF IDs.
Solution 2.  AMF querying SMF for PCF ID
Based on local policy of  same PCF for the AMF and the SMF serving a specific DNN, the AMF will query the corresponding SMF for PCF ID by using Nsmf_PDUSession_ContextRequest service. The service need to be enhanced to provide PCF ID as output, based on the input SM context type which also is enhanced to indicate the PCF to be requrested. 
In general this solution can be performed by enhancing the Nsmf_PDUSession_CreateSMContext Request message to support the PCF ID retrieval.
Solution 3. AMF querying BSF for PCF ID
Based on local policy of  same PCF for the AMF and the SMF serving a specific DNN, the AMF will query BSF with inputs(SUPI, DNN, S-NSSAI) for PCF ID by using Nbsf_Management_Discovery service. It will add AMF as the consumer of BSF service. 

In case that multiple PCF IDs are received by the AMF, e.g. different PCF instance for different DNN and S-NSSAI combination, the AMF may further select a specific PCF ID based on local policies from the multiple PCF IDs.
Conclusion and decision
Proposal 1: 
Based on the discussion above, to fully implement the requirement of binding the AM and SM policies in realistic 5GC & EPC deployment, it is proposed to expand the usage of the same PCF for the AMF and the SMF to cover the scenario of EPS to 5GS mobility. 

Proposal 2:
Based on the analysis on the possible solutions, in this contribution it is preferred to adopt solution 2 (AMF querying SMF for PCF ID), which is simple and has less impact on existing specifications. Two drafted CRs which suppose to update 23.501 and 23.502 are attached for information.   
The specifications in scope of SA2 to be updated are 23.501 and 23.502.
Expected time is 0.5 unit. 
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