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Different possibilities for congestion signalling and its relationship to congestion semantics are discussed.
Proposed Changes

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. Congestion notification informs the CN that a cell/RAN area is congested.
NOTE:
The RAN implementation for predicting or detecting RAN user plane congestion is outside the scope of 3GPP.



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.
<------------- second change ------------->

6.1.4
RAN Congestion Detection Solutions 
6.1.4.1
General description, assumptions, and principles

The following terms are introduced:

· The congestion level, which is derived in a RAN node based on RAN measurements.

· RAN user plane Congestion Information (RCI), which indicates the congestion level from RAN to the CN.

The congestion information should provide the CN with sufficient information to apply the appropriate congestion mitigation measures. 

 RAN user plane detection and reporting is based on the following principles:

P1) The complexity in the RAN should be low.

P2) RCIs indicate the level of RAN user plane congestion 
to the CN.

P3) Operators should be able to flexibly configure how the RAN determines the congestion level indicated in the RCI.

This is achieved as following: 

· The congestion level is detected in the RAN node. Congestion level should provide a meaningful metric for the severity of the congestion. The congestion level is derived based on operator configurations. For example, congestion levels can be calculated based on bitrate thresholds, or other metrics. 

· The cell congestion level is indicated to the CN in the RCI.
The CN performs congestion mitigation by deciding which congestion mitigation measure is taken according to the current RCI (e.g. by activating a policy for congestion mitigation according to the reported RCI).

6.1.4.2
High-level operation and procedures

[image: image1]
Figure 1: High-level operational principle of RAN congestion detection and reporting
The high-level operation steps of this solution are as following:

1. The RAN detects the congestion level, based on monitoring of RAN resources and related metrics. Averaging over time and/or over bearer/UE-specific metrics should be applied in order to derive a stable expression of congestion. The congestion level is determined based on operator configurations.
2. The RCI is reported to the CN, such that the CN knows all EPS bearers of a congested cell for which congestion reporting has been activated/configured. How this information is sent is not part of this solution.

NOTE: 
The mobile operator configures the policies for congestion mitigation in the CN in such a way that it reacts appropriately to the RCI, i.e. by activating a policy for congestion mitigation according to the received RCI. In the operator’s network, both RAN and CN should have a consistent interpretation of RCI values.
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�Let’s leave this to stage 3 to decide.
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