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1. Introduction
With the introduction of UE history mechanism and the RAN2 agreements on “RRM container” it is possible to utilize information about the past UE activity and mobility in future RRM and handover decisions in the target cell. Example of a use case for such information is to have a mechanism to prevent unnecessary handovers back and forth between the same cells (toggling).

This paper is raising the question if there is a need for a similar mechanism in the opposite direction to transfer information from the target to the source cells to be used for RRM and handover decisions in the source cell. 
The motivations for such optimisation, which kind of information could be conveyed and which kind of signalling support could be appropriate to achieve the needed support are discussed.
2. Discussion
2.1 Non UE-specific Feedback from target eNB to source eNB

Given that it is the source cell that takes the handover decision it could be interesting for the tuning of the handover algorithm to get feedback on what happens to UEs once they leave the source cell. With the current handover procedure the source cell will receive information over X2 about if the handover succeeded or not, however it will not get any information about what happens to the UE in the target cell after that. By introducing some additional handover assistance information sent from the target to the source cell, it would be possible to enable the source cell to influence its future handover decisions. In this way the target eNB could provide a sort of ‘backwards UE history’, but related to the population of UEs handing over and off from its cells rather than to a particular UE.

An example of statistical information that could be fed back to the source cell is information about how long time UEs that came from a given source cells stays in the target cell before it moves to the next cell. This could useful in order to make it possible for the source cell to avoid triggering handovers to cells which will only be the best cells for a short period of time. There might also be other information that can be considered like information about potential future handover candidates or information about radio link failures in the target cell.

Utilizing the already standardised UE History mechanism in conjunction with a backwards feedback mechanism from the target eNB to the source eNB would allow eNBs to further optimize the handover algorithms and parameter settings. 

2.2 UE-specific Feedback from target eNB to source eNB

A different kind of information could be defined to be sent from target eNB to source eNB for the sake of optimising handover decisions in the source eNB.

The currently available X2AP signalling does not give any possibility for the source eNB to have information on the resources that will be made available for the UE after the handover, although the fact that the target eNB accepted a bearer can be considered a sufficient indication that there are enough resources available also after the execution of the handover. But if a further optimised approach is wanted, lacking this feedback the source eNB cannot enhance its handover execution decisions, for example in case it performs several handover preparations in parallel towards different cells/nodes and wants to select the prepared candidate which has the best resource situation. 

This may result in degradation of QoS to on-going sessions. Such aggregated throughput degradation is undesirable even for non-GBR services.

Considering the Load Indication and Resource Status procedures specified for the X2 interface, it has to be said that the procedures work asynchronously, i.e. not related to the exact timing of the Handover Preparation, or it is related to a particular UE.

Furthermore, applications running over non-GBR bearers cannot have any information in advance regarding the expected change in the available resources, so although the Load Indication/Resource Status procedures may represent a good semi-static approach, if a quicker feedback mechanism tailored to a specific UE’s aggregated throughput for non-GBR bearers is needed, another approach appears necessary.

The feedback information sent from the target to the source eNB during HO preparation could be for example that based on the provided information on the current user activity the target eNB may not be able to support the same activity level as the source node, or it may contain an indication on the supported activity levels. This information could be derived based on real time decisions or based on statistical information, that being up to implementation.

2.3 Definition of signalling support over X2

In order to convey handover feedback information from the target eNB to the source eNB, several signalling options are available.

In case the information is UE-specific and related to the actual time of handover preparation, according to the motivations explained in sub clause 2.2, it is straightforward to see that such support should be added to the HANDOVER REQUEST ACKNOWLEDGE, in form of a new handover assistance container, or similar.
If the information is not tied to a particular UE, nor to the timing of handover, one possibility is still to transfer the information in the HANDOVER REQUEST ACKNOWLEDGE, even though the actual content may be non UE-specific, or it would be also possible to extend the Load Indication procedure.
Different signalling options shall be considered when discussing the actual information to be conveyed.

3. Conclusion and Proposal
Based on the above reasoning, it can be seen that there is a potential for embedding feedback information from the target eNB to the source eNB in existing or enhanced mechanisms of the X2 interface in order to either perform parameter/algorithm tuning and/or optimise handover evaluation decisions.
It is therefore proposed to discuss about such potential benefits, considering also which kind of information would be appropriate to convey and the best signalling support.





















Page 1 of 2
3GPP


