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Introduction

Proposal 
It is proposed to update the solution 7 in the TR 23.705 as highlighted by word-revised text below.
*** 1st change ***
. 
6.7
Solution 7: RCAF based off-path RAN user plane congestion awareness
6.7.1

General description, assumptions, and principles

This solution addresses the key issue of “RAN user plane congestion awareness”.
A new logical function entity, RAN Congestion Awareness Function (RCAF) 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. The PCRF may also change policies sent to PCEF (possibly enhanced with ADC) and/or to TDF.
A new reference point Np is introduced between RCAF and PCRF to pass on the RAN user plane congestion information (RUCI) to PCRF.
6.7.2

High-level operation and procedures
6.7.2.1 
Overview
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Figure 6.7.2.1: UPCON Architecture

New Reference Point:

Nr: The reference point between MME and RCAF.  The list of UEs associated the congested/abatement cells is provided by MME to RCAF over Nr. 
Np: The reference point between RCAF and PCRF. The RCAF communicates RAN User Plane Congestion Information (RUCI) to the PCRF over Np.
RAN User Plane Congestion Information (RUCI) may include following information:

(1) Congestion/Abatement location information (e.g. eNB impacted by congestion);

(2) Congestion level 
(3) The list of UE impacted by the congestion status 
The solution does not aim at providing Congestion information per bearer: even though a higher QoS bearer of an UE served by a congested cell is not congested, action on this bearer may nevertheless be requested to allow more resources for other bearers of lower QoS. 


Editor’s Note: It is FFS to determine if more information is needed (e.g. to optimize the congestion mitigation operation) 
The functionality of RCAF:

· Obtaining the list of impacted UEs associated with the congested/abatement cells
· Collecting and processing RAN’s cell congestion/abatement information from OAM; 
· Correlating the list of impacted UEs provided by MME with the cell congestion/abatement information from OAM
· Communicating with PCRFs serving the PLMN for RAN user plane congestion information reporting.



The RCAF leverages following information to build the RUCI (RAN User Plane Congestion Information):

· Following information coming from the RAN OAM (The exact nature of this information and the way used by the RCAF to get this information is out of the scope of the 3GPP)

· Notifications of cell congestion status 
· 
-
 The Relationship between cells/eNB and UE. 
Based on the information learned over Nr, the RCAF can determine which UEs are impacted by the congestion/abatement status of a cell/eNB and provide the PCRF with cell congestion status notifications that include the list of impacted UEs

NOTE:
 It is assumed that there is a single logical RCAF assigned to a MME Group (e.g. via pre-configuration)
Editor’s Notes: The support of providing the list of UEs associated with congested/abatement cells in UTRAN/GERAN is FFS. 
6.7.2.2
Procedure to Report RAN User Plane Congestion Information to CN
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Figure 6.7.2.2-1: Procedure to Report RAN User Plane Congestion Information to CN
1. Based on network operation policy, for example, an event/report is sent to RCAF by OAM due to radio node/cell user plane congestion or abatement has reached a pre-configured engineered threshold with the indication of the affected area (e.g. eNB); another example is that RCAF may solicit the RAN User Plane Congestion Information based on an engineered interval. 

· 
· 

2. The RCAF reports the RUCI-PCRF congestion status to PCRFs that serve the PLMN.
Editor’s Note: The way used by RCAF to identify the PCRF is FFS. Following mechanisms may be studied:

· The RCAF may notify all PCRFs of a PLMN

· The PCRF may subscribe from the pre-configured serving RCAF (e.g. based on geographical region) for notifications of RUCI about an UE. This option avoids a PCRF to receive RUCI notifications about UE that it is not serving. The PCRF may determine the RCAF of which it subscribes based on the Access Network Gateway (SGW) serving the UE 
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6.7.3

Impacts on existing entities and interfaces

The impact on PCRF:
· The PCRF should be enhanced to collect RUCI from RCAF, i.e. to support the new Np interface;

· The PCRF should be enhanced to determine congestion policy based on RUCI, subscriber profile, type of application, type of content, etc.
Impacts on MME:
· 
· 
· The MME supports a new interface with the RCAF 


· 
6.7.4

Solution evaluation
Editor’s note: It is FFS.
***End of the changes***
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