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1 Introduction
The Mobility Robustness Optimization use case aims at adjusting parameters related to mobility in the eNB. Reaching an optimized parameter setting, parameters are likely to need to be changed in multiple eNBs for multiple cells. Although briefly discussed, no conclusions have been reached if there is a need for/benefit of coordinating such changes among eNBs. This document discusses the need for coordinating parameter changes between eNBs.
2 Discussion
It has been agreed that “the main objective of mobility robustness optimization should be reducing the number of HO-related radio link failures”, and that a “secondary objective will be reduction of the inefficient use of network resources due to unecessary or missed handovers”, cf 36.902. The scenarios identified so far are as follows:

· Failures due to too late HO triggering

· Failures due to too early HO triggering

· Failures due to HO to a wrong cell

· Ping-pong handovers

These scenarios are studied further in this document, from a parameter coordination perspective. The objective to avoid unwanted handovers subsequent to connection setup, i.e. tuning of cell-reselection parameters, is not treated by this document.

Furthermore different alternatives for coordinating the parameters are analyzed:

a) indication only

b) request/response

and compared with having no coordination.

Another important topic is: Which parameters to exchange?

a) Hyst & Ocn?

b) other more general parameter?

2.1 Handover too late scenario

In this scenario the handover occurs so late (never triggered or failed) that RLF occurs in the source cell (A) and then the UE re-establishes in a cell B different from the source cell. A mechanism where cell B reports that a re-establishment occurred in B after a RLF in A is in principle agreed and described in 36.902, so cell A will be made aware of the HO too late occurence. The only remedy is that cell A changes its handover parameters so that handover is triggered earlier towards cell B. Cell B cannot remedy the situation. So since A is made aware of the handover too late, and it is the only node that can remedy the situation, no communication between A and B about parameter changes is strictly needed for this scenario.
When A moves its handover boundary to B closer to A, the “handover overlap region” shrinks. If it becomes too small, the ping-pong rate will increase. This side effect can either be taken care of by ping-pong detection itself or possibly prevented as follows: If A informs B of the changes made to the A to B handover boundary, then B can adjust the B to A handover boundary to maintain the separation of the handover boundaries and avoid an increase in ping-pong frequency. For this purpose it would be sufficient if A informs B about the size of the change. No negotiation or request/response procedure is needed. 
2.2 Handover too early scenario

In this scenario a RLF happens in the target cell (B) shortly after the handover successfully occured and the UE then re-establishes in the source cell (A). Solutions are available so that the cell A is made aware of the handover too early situation. Note, that an alternative solution to the one outlined in 36.902 is available in ‎[3]. The only remedy is that cell A delays handovers to B. Cell B cannot influence the situation by changing its own parameters. So since A is aware of the handover too early, and it is the only node that can remedy the situation, no communication between A and B about parameter changes is strictly needed for this scenario.
Since A has enlarged the HO region, B could move the B to A boundary closer to B without impacting the ping-pong rate and at the same time improve the HO reliability for B to A. For this purpose it would be sufficient if A informs B about the size of the change.
2.3 Handover to wrong cell scenario

This scenario is covered in 36.902 as when a handover may be timed correctly but directed towards a “wrong” cell, leading to a RLF shortly after the UE successfully connected to the target cell, and then the UE re-establishes in a cell C other than the source cell A or the target cell B.
Cell C will view this as a handover too late from B to C and report back to B. Cell B on the other hand know that it just got this UE handed over from A, so it can determine that a handover to a wrong cell A to B was done and can report back to Cell A.

The other case is when the handover from A to B was unsuccessful and the UE attempts to re-establish the connection in Cell C, then Cell C can send a RLF report directly to Cell A.
The correction is then done by A. If changing the handover boundary from A to B as well as A to C, it may be beneficial for same reasons as above to inform the neighbours with impacted handover regions of the size of the change.  If a blacklist is revised (C was wrongly blacklisted), no update signaling to neighbours is needed, that cell C is removed from the blacklist.
2.4 Ping pong scenario

The classical ping pong scenario is when a UE is moving along or near to the border between two cells, A and B, and hands over frequently between them. A ping pong handover A->B->A can easily be detected in LTE by cell A by the use of UE History Information IE. Cell B can of course also detect the ping pong as it knows that the UE stayed a short time in its cell and was handed over back to the cell where it came from.
The basic problem in this scenario is that the “handover overlap region” is too small. It can also be the geography causes coverage islands or needles, which sometimes can be avoided by increasing the hysteresis overlap. In any case the ping pong can be resolved by either delaying handover from A to B, from B to A, or both. So at least one, but sometimes both of the cells should change its parameters. Depending on the MRO algorithms in A and B either one of A or B will remedy the ping-pong situation single sidedly, or it is done simultaneously by A and B. In any case it is beneficial if the change done by A is informed to B and vice versa, whenever the change is made. When such decisions are made simultaneously and both eNBs of the cell pair relationship change handover boundaries, this may be OK or may be judged to have created an unnecessarily big handover region. If an eNB judges that the handover region is too big it can simply move the handover boundary back somewhat and inform its neighbor about this change. 
2.5 Parameters to exchange

In previous RAN3 discussions it has many times been mentioned that parameters like Hyst and Ocn are the ones to be adapted and possibly also exchanged over X2. But it must be noted that these parameters are used for measurement configuration of the UE, and that the handover decision algorithm in the eNB can have other considerations for when and to where to make a handover than just the event of receiving a measurement report from a UE. E.g. a measurement can be configured to trigger ICIC when the triggered measurement is received from the UE. For these reasons it seems impractical to use any of the measurement configuration parameters for exchange of MRO info over X2.
Instead a generic parameter that indicates if the handover boundary has been moved closer to source or closer to target is proposed. This parameter would be the combination of all parameters influencing the handover boundary. By also giving a value (in dB) it assists the receiving eNB to make appropriate sized changes to its handover parameters.

It is assumed that one value for all QCI classes will be enough since it is based on radio conditions which are the same for all QCIs.

2.6 How to exchange parameters

As shown above, there is no need to request a change in another eNB. It will be enough to inform the neighbor eNB about the size of the change.
It is concluded that an indication is suitable (Class 2 procedure)
3 Conclusions and proposal
We have the following proposals for RAN3 consideration and agreement: 
PROPOSAL 1: There should be a means for an eNB to inform neighbor eNBs about a change in its handover borders
PROPOSAL 2: It is enough to inform a neighbor eNB about a change, a request/response procedure is not needed (i.e. a Class 2 procedure)
PROPOSAL 3: The information should be a generic value indicating the size of the change in dB
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