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Abstract of the contribution: This contribution proposed to use enhanced LCS (LoCation Service) architecture to realize the congestion and location reporting of off-path solution 6.1.5.3.
Introduction
This contribution is to solve out two FFS of this solution.
In TS 23.271, the Location Services (LCS) feature in UMTS, GSM and EPS (for E-UTRAN), which provides the mechanisms to support mobile location services for operators, subscribers and third party service providers. The GMLC server has been introduced to EPC architecture to realize the LCS function, connecting the SGSN/MME via Lg/SLg interface and PCRF via Le interface. 
In FS_CNO issue, the LCS architecture has been adopted as a solution to monitor the identities of UEs in the interested area, in which SGSN/MME and SLg/Lg should be enhanced to return UE IDs within the area(s) of interest (TA/RA/LA) results to the GMLC allowing tracking the status of area(s). Therefore, it may also help to find the interested UEs in area
where RAN congestion happens (congestion area).
According to the operator’s pre-configuration, the PCRF decides to activate the RUCI reporting function, and optionally, the PCRF may determine interested UEs which should be reported whether they are in the area where RAN congestion happens. The GMLC may interact with MME(s)/SGSN(s) to retrieve the required inputs and collect UE’s. 
The RAN User Congestion Information (RUCI) and the interested UEs covered by the congestion area can be transferred via the SLg/Lg reference to GMLC. The GMLC inform the RUCI and interested UEs to PCRF via Le reference. Since the LCS architecture and SLg/Lg/Le reference have been already specified in TS 23.271, this off-path solution can be realized with enhanced RUCI reporting function in LCS architecture.
Proposal
***************************************Start of Change**************************************
6.1.5.3
Solution 1.5.3: LCS 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 RPPF can be a part of the GMLC, and connected with SGSN/MME via Lg/SLg interface and PCRF via Le interface. The GMLC have the function of location service and congestion information collection, which make it possible for GMLC to inform PCRF the RUCI and UEs affected by congestion area.
The PCRF determines whether to activate the RUCI reporting function, and optionally, a list of interested UEs which should be reported if they are in the congestion area. When RUCI is transferred to GMLC, the GMLC may interact with SGSN/MME to determine the interested UEs affected by the RAN Congestion area and report to PCRF.
The PCRF may then report over Rx UE congestion information to applications that have subscribed to this information

The reference point Np, which is introduced between RPPF and PCRF to pass on the RAN user plane congestion information to PCRF, can be replaced by reference point Le.
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
Reference Point:

Lg/SLg：the reference point has already exists in TS 23.271. The function of reporting RUCI should be enhanced.
Le：the reference point has already exists in TS 23.271. The function of Np reference should be added to Le reference.
RAN User Plane Congestion Information (RUCI) includes following information elements:
(1) Congestion/Abatement location information (e.g. Cell ID);
(2) Congestion level  
Editor’s Note: It is FFS to determine if more information is needed (e.g. to optimize the congestion mitigation operation) 
The functionality of RPPF (a part of GMLC):
· Collecting and processing RAN’s cell congestion information from OAM or SGSN/MME; 
· Communicating with PCRFs serving the PLMN for RAN user plane congestion information reporting.
· Determine the interested UEs affected by RAN congestion area via interacting with SGSN/MME.


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
According to the operator’s pre-configuration, The PCRF determines whether to activate the RUCI reporting function, and optionally, a list of interested UEs which should be reported if they are in the congestion area.
0) The radio node detects the RAN u-plane congestion happens.
1)  Based on network operation policy, for example, an event/report will be sent to MME/SGSN due to radio node/cell user plane congestion or abatement is reached to a pre-configured engineered thresholds with the indication of the affected area (e.g. Cell); another example is that radio node may solicit the RAN User Plane Congestion Information based on an engineered interval.  
2) Optionally, if the PCRF requests to report the interested UEs covered in congestion area before, the GMLC may send “Location Request” message including a list of interested UE IDs to determine if those interested UEs are in the congestion area (e.g. cell ID). 
3) The radio node report the interested UEs covered in the congestion area.
4) The MME/SGSN reports to the GMLC the RUCI and optionally interested UEs covered in congestion area.
5). GMLC reports the RUCI-PCRF congestion status and optionally interested UEs covered in congestion area to PCRFs that serve the PLMN.
6.1.5.3.3

Impacts on existing entities and interfaces

The impact on PCRF:
· The PCRF should be enhanced to collect RUCI from GMLC;
· The PCRF should be enhanced to determine congestion policy based on RUCI, subscriber profile, type of application, type of content, etc.
The impact on GMLC
-   be enhanced to execute the congestion reporting requirement from PCRF.
-   be enhanced to collect RUCI.
The impact on SGSN/MME
-  be able to collect RUCI and interested UE IDs covered in congestion area from RAN and report to GMLC
6.1.5.3.4

Solution evaluation

Editor’s note: It is FFS.
***************************************End of Change**************************************
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