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1
Introduction

RAN3 received an LS from SA2 on UPCON in [1]. The LS describes in more details the motivation and objectives of the UPCON work in SA2. 

However, the LS does not go into the details of how interoperability between RAN based and CN based solutions aimed at mitigating user plane congestions can be achieved.
In this paper clarifications are made regarding the conditions needed to allow interoperability between these two types of solutions.

2
RAN and CN based solutions coexistence
In [1] the following is stated:

“Co-existence between RAN and CN based solutions can be assured by appropriate network configuration of applicable policies for congestion mitigation, as well as related RAN parameter alignment/tuning. 

Appropriate interoperability tests and related parameter alignment/tuning, both for RAN algorithms and for CN mitigation actions, may be performed, as today, in order to achieve this goal.

SA2 would also like to clarify that in SA2’s understanding the policies in the Core Network are typically changed on a longer time scale than the traffic differentiation that the RAN operates in. This mode of operation has not so far lead to issues in today’s networks. There is no intention to change this difference in time scales even when congestion information is taken into account for policy decisions In other words there is no intention to mimic RAN scheduling behaviour in the CN. The exact time scales depends on many criteria e.g. operator deployments, selected solution and use cases. Coexistence between CN solution and RAN features will be assured between operator and vendor at deployment time and not in standardization.”

The first observation to be made is that the interoperability of RAN and CN based solutions, aimed at addressing UP congestion by means of managing traffic in accordance to resource availability, should not be left up to implementation or configuration. Indeed, one of the main principles of standardisation should be to avoid interdependency of different features. The latter is a property that is achieved via careful design.

Observation 1: Efficient coexistecne of RAN and CN based solutions for UP congestion management should not be left to implementation and configuration but it should be achieved by means of tailored solutions design

Further, the LS put emphasis on the time scale used by RAN based and CN based solutions for UP congestion mitigation. 

So far UP congestion events have not been addressed by functions residing in the CN. Therefore, the case of cooperation between RAN and CN for UP mitigation functions is unprecedented and worth some clarifications.

The RAN has a number of ways to tackle UP congestions. Some mechanisms may rely on optimised scheduling, ranging from time scales of milliseconds (e.g. scheduling decisions) to time scales of seconds (e.g. addition of SCells). Some other mechanisms may rely on traffic distribution strategies such as Intra and Inter frequency load balancing. The latter mechanisms may employ time scales of several minutes.

Observation 2: RAN based UP congestion mitigation mechanisms may employ time scales ranging from milliseconds to several minutes.

Therefore, if coexistence between RAN based and CN based functions, trying to mitigate UP congestion via traffic management, wants to be achieved one of the principles to be followed should be that the time scale of CN based solutions is higher than the maximum time scale adopted by RAN based solutions.

This would mitigate cases in which the RAN functions are operating within their action loops in the process of tackling congestion, where CN based functions apply different traffic management changes within the action time of RAN functions. The latter may hinder the performance of RAN based mechanisms.

A typical example of how such timing coordination is achieved in current networks is the case of OAM and RAN based adjustments. For example, the OAM system receives performance measurements and data that allow it to take decisions on RAN configuration optimisation. One of such optimisations could be to configure new frequency priorities for traffic offloading. Such actions marry well with RAN based functions such as mobility load balancing because they have a time scale of typically 15 minutes, i.e. higher than the typical mobility load balancing time scale.

Hence, to pave the way to a good coexistence between RAN and CN based UP congestion solutions a similar approach could be followed.

Observation 3: Congestion mitigation actions using typical OAM based time scales of 15 minutes should be sufficient to achieve coordination between RAN and CN based UP congestion management solutions
3
Conclusions  

In this paper an analysis of coexistence between RAN based and CN based congestion mitigation solutions was presented. 
The analysis revealed that one of the principles needed to allow for coexistence of RAN and CN based UP congestion management functions is to design such functions with different time scale for the congestion mitigation action. The latter approach is already in use between RAN and OAM systems.The following observations were made:

 Observation 1: Efficient coexistence of RAN and CN based solutions for UP congestion management should not be left to implementation and configuration but it should be achieved by means of tailored solutions design

Observation 2: RAN based UP congestion mitigation mechanisms may employ time scales ranging from milliseconds to several minutes.

Observation 3: Congestion mitigation actions using typical OAM based time scales of 15 minutes should be sufficient to achieve coordination between RAN and CN based UP congestion management solutions
It is suggested to agree to send the LS in [2] to SA2, where the observations above are captured.
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