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This paper discusses the possible enhancements of the PCC related services
Introduction
The stage 3 work of 5G phase 1 for PCC related services has been frozen in September, 2018. The fundamental functions and procedures for 5G PCC have been defined according to the stage 2 requirements. But there still are some functions supported in EPS are not supported in 5G even they are not dependent on stage 2 requirements. Some of them shall be supported in the 5G based on the CT3 analysis in order to improve the user experiences and enhance the efficiencies of the network administration. 
Discussion
1) Race condition handling

In 4G, the PCRF can push policy decisions in an unsolicited fashion using an RAR and provision policy decisions in a solicited manner by responding to a CCR sent by the client. The client and the server can initiate transactions that modify the state of the session independently (e.g. CCR from the client and RAR from the server) and potentially concurrently. Additionally, there may be Diameter agents in between the client and server (e.g. DRA or in general Diameter relays/proxies) that could cause messages to be delivered out of order. This can lead to race conditions that may result in the wrong information maintained by the client and/or server for a session. We define a race condition handling mechanism in clause 8 of TS 29.213.
In 5G, the PCF can push policy decisions in an unsolicited fashion using a UpdateNotify request and provision policy decisions in a solicited manner by responding to a Update request sent by the client. The race conditions described above are also applicable to 5G and a race condition handling mechanism also needs to be defined. The Npcf_SMPolicyControl service, Npcf_AMPolicyControl Service and Npcf_UEPolicyControl Serivce can be the alternative services to support the race condition handling.
Another two services can also be considered.

1) Nnef_PFDmanagement Service. If the pull mode and push mode (i.e. the SMF subscribes the notification of the PFD change) are both supported, race condition will happen.
2) Nchf_SpendingLimitControl. The race condition can happen between the Intermediate spending limit report retrieval preocedure initiated by the PCF and Spending limit report proceidrue initiated by the CHF. 
During the work, we can review whether the solution defined in 4G can be adopted in 5G or we will have a new solution.
2) PCF restoration

As defined subsclause 4.5.21 of TS 29.212, procedure for PCRF failure and restoration is defined. But the method that the PCEF uses to determine that a PCRF has restarted is not specified yet. Now, general stage 2 restoration procedures for 5GS are specified in TS 23.527. Some generic procedures to detect e.g. the failure or restart of another NF or NF service in the 5GS, using either the NRF services or direct signaling between NFs are defined. For the PCF restoration, in coordination with CT3, CT4 needs to be involved to analyse whether anything new would be required for PCC or if instead existing procedures for 5GS can be leveraged. Based on CT4 analysis, CT3 can define the procedures for PCF failure and restoration in PCC related services.
3) Acceptable service info support in Npcf_PolicyAuthorization service
The PCRF can provide the acceptable service info to the AF if the PCF rejects the service request from the AF. It can be easy supported in Npcf_PolicyAuthorization service.
4) Temporary Network Failure handling in Npcf_PolicyAuthorization service
As defined in subclause 4.4.6.8 of 29.214, when the PCRF detects that a temporary network failure has occurred (e.g. the SGW has failed for 3GPP-EPS access), the PCF shall indicate it to the AF. In 5G, PCF can detect the SMF failure and re-started based on the mechanisme defined in 29.527 and report it to the AF.

5) RAN-NAS-Cause support in Npcf_PolicyAuthorization service
As defined in 29.214, if the RAN-NAS-Cause feature supported, the PCRF can provide the access network information to the AF during the AF session termination.
6) Other possible enhancements which are supported in EPS but not defined in 5GS_Ph1-CT.
Proposal

We propose to agree a new WID to specify the mentioned enhancements.
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