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Introduction

This paper suggests an approach to combine the CN-based and RAN-based solutions in such a way that the solution can provide high flexibility and allow the operators to control mitigation actions under congestion situations and at the same time facilitate a high performing system, avoiding performance and co-existence issues that current CN-based solutions suffer from. The solution does not require new standardization work as it relies on the existing bearer approach. The solution uses RAN implementations to realize congestion detection and congestion level specific traffic limitation to achieve similar mitigation actions as CN policy-based congestion mitigation. 
Proposal

It is proposed to include the following solution component into the UPCON TR. 
=========================START CHANGE=================================
6.2.X
Solution 2.X: RAN congestion mitigation function 
6.2.X.1
General description, assumptions, and principles
This solution addresses key issues #1, #2, and certain aspects of key issues #3, #4, #5. 
This solution is a component that can be used in combination with the existing bearer approach, as described in solution 2.3. Using the bearer approach, traffic is classified into bearers, where the QCI associated with the bearer determines the congestion handling performed in RAN. 

The congestion handling for a given bearer’s traffic can include the following. 

Priority handling. A given traffic class (identified by its QCI) is associated with a priority. The detailed realization of the priority handling is implementation specific. However, traffic with higher priority is expected to receive a higher amount of RAN resources compared to other flows with lower priority. The priority mechanism can be used to achieve a differentiated treatment for the different traffic flows under congestion situations. 

Congestion level specific traffic limitation. The RAN can detect the congestion level, based on monitoring of RAN resources and related metrics. The detailed realization of the congestion detection is outside the scope of 3GPP, and it is subject to operator configuration. 

For a given congestion level and for a given traffic class identified by its QCI, RAN can be configured with parameters regarding how traffic should be limited. The configuration can include a bitrate limitation. When RAN reaches the given congestion level, the bitrate limitation is enforced. Depending on operator preferences, different bitrate limitations may be configured for each congestion level. 

Traffic that is within the bitrate limitation for the given congestion level is referred to as base traffic. Base traffic is handled as determined by its QCI, taking its priority into account. Traffic that exceeds the bitrate limitation is referred to as excess traffic. Excess traffic is down-prioritized compared to base traffic. That is, base traffic is prioritized in the radio resource management, but if there is remaining capacity that is momentarily available, excess traffic may also be delivered. Based on configuration, the priority can also be taken into account for the excess traffic resource allocation to differentiate the different classes of excess traffic. 

Congestion level specific traffic limitation can be used to realize operator policies that are to be applied under special conditions. E.g., at large events, or at sites with insufficient network capacity, traffic limitation can be used to throttle traffic that is regarded less important for the operator in cases of sustained congestion. 

Consideration of radio channel quality. The RAN node has knowledge about the instantaneous radio channel conditions of the individual users, and that knowledge can be taken into account in the radio resource management decisions. . For example, the priority handling as well as other congestion handling mechanisms can be adjusted based on radio channel considerations. The operator can e.g., achieve higher resource utilization and consequently better user satisfaction when users with good channel conditions are not limited unnecessarily. 

Note that the consideration of the overhead on the air interface has a very high impact on the system performance, as a user with bad radio channel can consume orders of magnitude higher amount of resources compared to a user with good radio channel conditions. The detailed implementation and configuration parameters concerning how radio channel quality is taken into account is out of 3GPP scope in line with existing practices. 

6.2.X.2
High-level operation and procedures
Traffic classification is performed as described for solution 2.3 using the bearer approach. For each bearer, the RAN handling is based on the QCI and ARP parameters. Additionally, GBR bearers also have the GBR and MBR parameters. The RAN can be configured via OAM with additional parameters that determine its handling for a specific QCI/ARP. 

The RAN implements radio resource management mechanisms which can include priority handling, congestion level specific traffic limitation, or radio channel quality consideration, as described above. 
6.2.X.3
Impact on existing entities and interfaces
The protocol impact is the same as for solution 2.3, existing bearer approach. The RAN realization of the solution relies on existing features, with possible incremental additions for the congestion mitigation function depending on implementation choices and operator requirements. 
6.2.X.4
Solution evaluation
The solution combines existing specification with appropriate RAN implementations for efficient congestion management. Hence, the solution does not require any new RAN standardization work. 

In this solution, the congestion mitigation action is performed in RAN. This avoids the concerns that have been raised with CN-based solutions for the following reasons:

· Excess traffic is down-prioritized rather than dropped. This avoids under-utilization problems since available capacity can be used whenever there is available traffic to deliver.

· Instability due to oscillations can be avoided using traffic limitation by down-prioritization of excess traffic rather simply dropping excess traffic. In addition, the congestion level changes can be followed more quickly within RAN. 

· The solution can efficiently co-exist with existing RAN mechanisms, since those mechanisms can be taken into account within the RAN node. 

=========================END CHANGE=================================

3GPP

SA WG2 TD


