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Abstract of the contribution: This document proposes some clarification on the functionality supported by the PCRF+PCF in the reference architecture for EPC interworking.
Discussion
The functionality that a PCRF+PCF needs to support for interworking with EPC is not complete defined yet, the scope of 23.503 is limited to Policy Control in a 5GS network and then the procedures in 23.502 says that the PGW+C+SMF maps the 23.203 procedures into the 5GS procedures that are only defined for SMF to PCF interactions. Therefore, a brief analysis of the features that needs to be supported by a PCRF+PCF is performed in this document.
TS 23.502 defines PGW Selection as follows: “When the UE requests to establish a PDN connection to an APN, the MME may use the UE's support for 5GC NAS indication included in the UE Network Capability and/or UE's subscription from HSS that includes UE's mobility restriction parameters related to 5GS and/or indication of support for interworking with 5GS for this APN to determine if PGW-C+SMF or a standalone PGW-C should be selected.”
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Figure 1. UE accesses E-UTRAN in EPC and in 5GS

What follows is an analysis of 23.203 functionality that the UE has when accessing to E-UTRAN via P-GW (PCEF) and then an analysis of whether these functionalities is needed when UE accesses E-UTRAN via SMF+PGW-C.
Analysis of PCC functionality required with UE in in E-UTRAN:

The list below indicates the features defined in 23.203 that are not included in 23.503 yet, as those were not 5GS functionality:

· NBIFOM control information. Indicates if a SDF is routed to either E-UTRAN or non 3GPP access (i.e. ePDG connected to EPC). Our understanding is that the Support for NBIFOM would be discussed together with ATSSS in Rel-16 and then as an extension to ATSSS in 5GS and how to handle mobility to E-UTRAN and support for NBIFOM. 
· Default NBIFOM access. The same as above.

· Authorized MBR per QCI, Helps PCEF (PGW-C) to determine what the upper limit for the MBR for an IP-CAN bearer is without contacting the PCRF. Most likely needed in 5GS as well, then as such there should be no functional gap with 23.503.
Proposal 1: PCC Rule definition and PDU session policy related information in 23.503 is enough to support PCC functionality when UE connects via 5GS or via E-UTRAN.
Analysis of 5GS PCC functionality not required with UE in in E-UTRAN:

Note that the PCF provides PCC Rules and PDU session policy information to cover 5GS PCC functionality, as such some IE have been added. Then the SMF+PGW-C checks the applicability of the IE in the PCC Rule and PDU session policy information and mapped it to EPC PCC functionality or discarded. The PCF may, in case the UE moves first to E-UTRAN and then back to NG-RAN provides updated PCC Rules in case SMF does not store the installed PCC Rules and PDU session policy information and enforce it at mobility in both directions.

The list below shows the mapping described in 23.502, for both QoS and traffic steering information. For each IE introduced in the PCC Rule and PDU session policy information that is not supported in EPC, a description of the SMF+PGW-C behavior is needed.
· QoS parameters: 
· Reflective QoS, Reflective QoS timer, QNC, Priority Level, Average Window MDBV. SMF+PGW-C ignores then when mapping QoS flows to EPS bearer and then applied when mapping EPS bearers to QoS.
· 5QI value. SMF+PGW-C map them into QCI values.
· Explicitly signalled 5QI parameters. SMF+PGW-C map them into a standardized QCI value. Parameters are not signalled and then SMF+PGW-C signal them when UE is in NG-RAN.

· Session Management parameters:

· IP index, How SMF+PGW-C uses this IE when UE is located in E-UTRAN is not defined yet.
· Traffic Steering Control Information:

· AF influence on traffic routing is ignored by SMF+PGW-C and traffic is not routed to a local UPF. SMF+PGW-C enforces the TSP policy when UE is back to NG-RAN.
Proposal 2: Clarify the SMF+PGW-C behaviour when mapping PCC Rules and PDU session policy information to EPC parameters. 
Terminology PCRF+PCF or PCF enhanced to support interworking?
Based on the above discussion, the PCF+PCRF can be defined as a PCF that follows the functional description in 23.503. Therefore, the PCF+PCRF is not a collocated PCF and PCRF.
Proposal 3: Rename PCRF+PCF into a PCF, assuming the extensions proposed in Proposal 1 and 2 above.

Proposal

· Update 23.501 reference architecture replacing PCRF+PCF by PCF.

· Update 23.502 information flows replacing PCRF+PCF by PCF.

Note that CRs to cover the first point are available at this meeting. If the proposal can be accepted, then the information flows will be update for next SA2 meeting including enhancements to SMF+PGW-C behaviour that may be needed as described under Analysis of 5GS PCC functionality not required with UE in in E-UTRAN.
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