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Abstract of the contribution: discuss and propose RAN user plan congestion criteria.  

1.
Introduction

In all the reactive solutions for UPCON, the core network is to obtain RAN congestion information reported by the RAN. Based on RAN congestion status and/or according to operator policy, the core network is to select and apply congestion mitigation measures to address the RAN user plane congestion.

To be aware of to what extent the congestion is in a given cell, the congestion level and additional information to indicate where the congestion is occurring (cell id, etc.) are included in the RAN congestion information, however, what the congestion criteria are still needs further discussion.

RAN user plane congestion criteria that are considered relevant are as follows:

· The percent of radio resource usage in a cell exceeds a threshold value over a period of time. In LTE, the radio resource refers to the RAN RB (Resoure Blocks);
· The total throughput in a cell exceeds a threshold value over a period of time; 
· The total number of users camping in a cell exceeds a threshold value over a period of time.
RAN user plane congestion occurs when the demand for RAN resources exceeds the available RAN capacity to meet the demand for user data for a period of time. The percent of radio resource usage is the exact utilization status of RAN resources. When the RAN radio resource is exhausted or at a high level of usage, some packets will be dropped or delayed which may result in degraded end-user experience.

RAN user plane congestion involves many parts, including the air interface (e.g., LTE-Uu), RAN network elements (e.g., eNodeB) and the backhaul interface between the RAN and the CN (e.g., S1-u). RAN user plane congestion is not determined only by throughput on the RAN side. In some situations, the backhaul interface needs to be taken into account as well as the radio network side if the backhaul interface becomes a bottleneck.

In order to cope with bursty traffic produced by some users, an operator may control the total number of camping users in a cell to avoid a small proportion of users consuming a high proportion of bandwidth, and thereby also improve the user experience for all the users.

In a word, the percent of radio resource usage can describe the RAN congestion status to a great extent, while other factors may still be taken into account for flexible operation.

Hence, it is up to the operators to determine the congestion status threshold based on one or more of the criteria which have described above, such as the percent of radio resource usage, or any combination of them such as radio resource usage and total throughput in a cell.

3.
Proposed Changes

6.1
Solution 1: CN-based solutions for RAN user plane congestion
6.1.1
General architectural requirements 
The following is the list of architectural requirements to address RAN user plane congestion by CN-based solutions:

1. 
The network shall support RAN user plane congestion information transfer from the RAN to the Core Network. 

2. 
The solutions shall specify the RAN user plane congestion information sent to the Core Network.

3. 
The Core Network shall be able to use the RAN user plane congestion information in order to select and apply congestion mitigation measures for addressing the RAN user plane congestion. 

NOTE: 
Usage of RAN user plane congestion information will be described as part of the CN-based solution’s description, e.g., optimization over all flows/users in a cell.
4. 
The solutions shall address UE mobility aspects. 

5. 
The solutions shall address roaming UEs. 
6. 
The solutions should avoid additional overload in the network (e.g. signalling overload).

7. 
The solutions should document interaction aspects between RAN, CN and transport layer/application layer congestion mitigation measures, if applicable. Performance aspects (e.g., measurement averaging time) may be provided.

8. 
The solutions should document whether the mitigation measures are applicable for uplink and/or downlink traffic.
6.1.2
General description, assumptions and principles

This solution addresses key issues #1 and #2 on congestion mitigation and congestion awareness. If not indicated otherwise, the term “congestion” refers to “RAN user plane congestion”. The solution is based on the following principles:

Congestion Detection:

P1) The RAN informs relevant CN function(s) about the RAN user plane congestion.

NOTE:
The RAN implementation for predicting or detecting RAN user plane congestion is outside the scope of 3GPP.
The following RAN user plane congestion criteria may be used:
· The percentage of RAN radio resource usage in one certain cell exceeds a threshold value over a period of time
· The total throughput in one certain cell exceeds a threshold value over a period of time
· The number of users camping in one certain cell exceeds a threshold value over a period of time
In the above, the percentage of RAN radio resource usage can be used as the main criteria to evaluate the RAN user plane congestion. To achieve flexibility in the use of these criteria, operators may select one or a combination of them to indicate the RAN user plane congestion status.

Editor’s Note: It is FFS if and how different levels of congestion can be derived.

Editor’s Note: It is FFS whether per cell or per bearer granularity is used for congestion feedback.
P2) Congestion is indicated to the CN in order to enable CN function(s) to mitigate congestion (e.g. by enforcing mitigation measures that reduce/limit/block some traffic transmit to/from impacted users).
P3) The CN is made aware of which users are contributing to or are affected by the RAN user plane congestion.

P4) Congestion (abatement) should be indicated in a lightweight but timely way. 

Congestion Mitigation:

P5) The user plane congestion management solution supports one or more of the required congestion mitigation schemes (i.e. traffic prioritization, limiting, gating and reduction on application and service-level) to allow flexible operator deployment based on their operational requirements. 
P6) Decisions to apply congestion mitigation measures on user traffic may take into account operator policies and subscriber information. 

P7) Congestion mitigation measures based on traffic prioritization, limiting and reduction are enforced in the CN. They may also be applied at the service level, based on operator policies. Congestion mitigation based on traffic prioritization may also be applied in the RAN in order to take into account real-time radio channel information. Congestion mitigation should not negatively impact the service experience of users who are not in a congested RAN area.
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