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Abstract of the contribution: The paper addresses an open issue in conjunction with solution 1.5.3.
1. DISCUSSION
The paper addresses an open issue in conjunction with solution 1.5.3 described by the following two editor’s notes:

Editor's Note: It is FFS to determine if more information is needed (e.g. to optimize the congestion mitigation operation) 
Editor's Note: It is FFS which mechanism is used to determine the UE location in order to be able to determine the UEs affected by congestion of specific cells.
So basically the main issue is how the network derives which UEs are congested areas or cells to take proper mitigation actions. It is suggested to follow a generic solution in standards which describe the basic principle but leave enough space for proprietary optimisations on top of it. That means we propose that RAN reporting to O&M should contain traffic flow identification information, which could be e.g. the UEs IP addresses or any other information which can be used to determine the PCC rules the need to be adapted by the PCRF. It is not suggested to specify any further reporting details (i.e. information contents, frequency of reporting, averaging, thresholds etc.). It is also not suggested to describe how this information is transferred to the RPPF, but we suggest adding an editor’s note which indicates that there might be a need for more details on reporting information once specifying the Np interface.  
2. PROPOSAL

6.1.5.3
Solution 1.5.3: RPPF based RAN user plane congestion reporting
6.1.5.3.1
General description, assumptions, and principles

This solution addresses the key issue of "RAN user plane congestion awareness".
A new logical function entity, RAN Payload Perceive Function (RPPF), is proposed to collect RAN user plane congestion information and further report to PCRF for the purpose of congestion mitigation.
The PCRF may then report over Rx UE congestion information to applications that have subscribed to this information
A new reference point Np is introduced between RPPF and PCRF to pass on the RAN user plane congestion information to PCRF.
6.1.5.3.2
High-level operation and procedures
6.1.5.3.2.1
Architecture
Figure 6.1.5.3.2-1 shows the proposed UPCON architecture.
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Figure 6.1.5.3.2-1: UPCON Architecture.
New Reference Point:

Np: The reference point between RPPF and PCRF.

RAN User Plane Congestion Information (RUCI) includes following information elements:

(1)
Congestion/Abatement location information (e.g. eNB ID, Cell ID);

(2)
Congestion level
(3) Traffic flow identification; this information is used in the PCRF to determine which congestion mitigation measures to apply (e.g. which PCC rules to adapt); an example of a traffic flow identification is the UE’s IP address  


The functionality of RPPF:

-
Collecting and processing RAN's cell congestion information from OAM;
-
Communicating with PCRFs serving the PLMN for RAN user plane congestion information reporting.

Editor's Note: It is FFS whether RPPF can collect information from entities other than OAM.

6.1.5.3.2.2
Procedure to Report RAN User Plane Congestion Information to CN
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Figure 6.1.5.3.2.1-1: Procedure to Report RAN User Plane Congestion Information to CN.
1.
Based on network operation policy, for example, an event/report will be sent to RPPF due to radio node/cell user plane congestion or abatement is reached to pre-configured engineered thresholds with the indication of the affected area (e.g. eNB, Cell) and traffic flow identification (e.g. UEs IP addresses); another example is that RPPF may solicit the RAN User Plane Congestion Information based on an engineered interval.
2.
RPPF reports the RUCI-PCRF congestion status to PCRFs that serve the PLMN. PCRF correlates received information (affected area and traffic flow identification) with the installed PCC rules in order to determine which UEs are impacted by congestion and to apply the proper congestion mitigation measures.
Editor's Note: It is FFS whether there is a need to specify further reporting details via Np. 
6.1.5.3.3
Impacts on existing entities and interfaces

The impact on PCRF:
· The PCRF should be enhanced to collect RUCI from RPPF;

· The PCRF should be enhanced to determine congestion policy based on RUCI, subscriber profile, type of application, type of content, received traffic flow identification, etc.
The impact on RAN:
· Provide congestion, location and traffic flow information towards OAM / RPPF.
6.1.5.3.4
Solution evaluation
This CN based solution allows the PCRF to receive RAN congestion information via RPPF. The RPPF can integrate RAN congestion information both in time and/or space (allowing to aggregate RAN congestion information of neighbour cells/eNB). PCRF is able to correlate RAN congestion information including traffic flow identification information with installed PCC rules in order to perform congestion mitigation measures.
This solution does not require work from the RAN WG, but requires a new interface between RPPF and PCRF.
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