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Abstract of the contribution: The paper gives further details about the setup, modification and removal of reporting restrictions on the Np interface. 
Introduction

At SA2#103, some design choices on the Np interface were agreed. It was also agreed that the PCRF may send dynamic reporting policies to the RCAF so that the PCRF can restrict the reporting when needed. However, the details were left for further study. This paper addresses this topic and proposes a way forward. 

As the reporting policies are meant to reduce the amount of signalling from RCAF to PCRF by not reporting cases that the PCRF is not interested in, these represent operator controlled restrictions to the congestion reporting. For better understanding, we propose to use the terminology of “reporting restrictions” instead of “dynamic reporting policies”. 

Reporting restrictions

It is already described that congestion reporting may be disabled as a way to reduce signalling for the UEs where the operator does not expect to take CN congestion mitigation actions. 

It is also mentioned that congestion reporting can be limited to certain levels only, e.g., for certain UEs the operator is only interested in higher congestion levels for CN congestion mitigation actions. To avoid reporting certain congestion levels, we can define one or more sets of congestion levels, such that the RCAF indicates only that the UE experiences a congestion level within the given set but does not indicate the congestion level itself. A set can typically contain a range of congestion levels. E.g., set#1={“no congestion”, level 1 congestion}, and set#2={level 2 congestion, level 3 congestion}; and then the RCAF only indicates whether the UE experiences a congestion level in set#1 or set#2. (The sets must be non-overlapping such that a given congestion level can belong to a single set only.) If the PCRF intends to restrict the congestion reporting for a given UE/APN, then the PCRF indicates the reporting sets on a per UE/APN level to the RCAF.
Reporting restrictions allow the PCRF to have control over the reports it gets, in a similar way as the PCRF can control event reporting over Gx. In this way, the functionality of the different interfaces to PCRF become better aligned. Reporting restrictions can be applied independent of whether the RUCI reporting from RCAF to PCRF uses aggregate signalling or not. 
UE context in RCAF 

To clarify the UE handling in the RCAF, we highlight the information that needs to be stored in the PCRF on a per UE basis. 

· The previously reported congestion level for a given UE. This needs to be stored so that the RCAF can determine when a change has taken place in the congestion level. This enables delta reporting on the Np interface. 

· The reporting restrictions received from the PCRF need to be stored in the RCAF on a per UE, per APN basis so that they can be subsequently applied on the Np interface. After the RCAF has determined whether the congestion level for a given UE has changed, it checks the related reporting restrictions if they exist. The change in the congestion level is only indicated to the PCRF if allowed by the reporting restrictions. 
Note that the UE context is kept in a given RCAF only, and there is no context transfer between RCAFs. (See S2-142356 for more on mobility handling.) The context is created in the RCAF when it is first determined in an RCAF that a UE is affected by congestion, or when reporting restrictions are sent from the PCRF. The context is removed in the RCAF when explicitly indicated by the PCRF using signalling on the Np interface (see later). The context may also be removed from the RCAF after a timeout in case the UE has no reporting restrictions and the RCAF has reported the “no congestion” state to the PCRF for the UE; the timeout should be sufficiently long to avoid any signalling inefficiencies due to the removal of the context. 
Signalling for reporting restrictions
It is proposed that the reporting restrictions are sent from the PCRF to the RCAF after the first congestion indication for the given UE at a given RCAF. When RCAF first indicates congestion for a given UE to the PCRF in RUCI (RAN User plane Congestion Information), this triggers the PCRF to send reporting restrictions to the RCAF if the PCRF intends to activate restrictions in order to disable or limit the reporting for the given UE. The activation of such reporting restrictions can also be performed later on. The process is shown in the figure below. (In all signalling charts, we follow the principle of all other PCC interfaces and assume that messages are acknowledged.)
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The PCRF stores the identity of the current RCAF for a given UE when it receives the congestion information over Np. This enables the PCRF to contact the appropriate RCAF for setting up UE reporting restrictions. This type of signalling also applies to the case when the UE moves to a new RCAF where the UE is affected by congestion. The PCRF may also add, update or remove the reporting restrictions later on, and uses the stored RCAF identity for the given UE to contact the appropriate RCAF node as shown in the figure below. 
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The RCAF stores the added or updated reporting restrictions or removes the reporting restrictions for the UE accordingly. Once the UE reporting restrictions have changed for the given UE, this may trigger the reporting of the congestion information. This occurs in case of a change from disabled reporting to enabled reporting, or if some reporting restrictions are lifted. The RCAF reports the congestion information in the RUCI message to the PCRF if it is allowed by the new rules and the same congestion information was not reported earlier due to the reporting restrictions. 
For correct behaviour, it must be ensured that obsolete UE reporting restrictions cannot be stored at an old RCAF node in case the UE has moved to another RCAF, or in case the UE detaches from the network. This can be achieved by a mobility handling solution which is addressed in S2-142356 which proposes that as part of the explicit signalling from the PCRF to release the UE context at the old RCAF also any previously installed reporting restrictions are removed.
Proposal
It is proposed to add a description of the reporting restrictions to the normative UPCON specifications in TS 23.203 as shown in S2-142355. 
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