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Introduction

In ref [7] it is proposed to align the definition of use cases between the 3GPP groups. The use cases of SA5 “Handover Optimisation”, RAN3 “Neighbor cell list optimisation” as well as the SA5 “Optimisation of the neighbourhood list” are proposed to be restructured into two use cases: “Automatic Neighbor Relation” and “Mobility Robustness Optimization”.

This document proposes a definition of the ”Mobility Robustness Optimization” use case. 

Neighbour cell lists 

Unlike GSM and UMTS, LTE will not have one single list containing all cells that are possible for handover or cell reselection. The current agreement is instead to use two types of neighbour cell lists, one indicating non-suitable cells (black list) and one list containing suitable cells but where the network has assigned cell- specific parameters. 

Even if the UE no longer will receive this full list of suitable neighbours, the eNodeB will still need to maintain such a list, in order to maintain connection to these potential target cells. This functionality is known as Automatic Neighbour Relation (ANR) see [1] and [2]. 

Conclusion
It is proposed to agree on the following use case description and to add it into TS 36.300 Annex. 

Annex X. SON use cases 

X.y Mobility Robustness Optimization

X.y.1
Scenario and objectives

The objective of mobility robustness optimization is: 
-
Achieve low session drop rate and low/reasonable reselection and handover rate.

-
Identify and avoid using non-suitable neighbours. 

-
Identify and avoid ping-pong behaviour (quick successive handovers and TAUs).
-
Minimize handovers immediately after initial RRC connection establishment 
-
Maintain the list of frequencies for inter frequency handover
Scheduling: Triggered either by network problems (performance below threshold) or on demand or periodic
Expected results: Higher HO success rate for certain cell-cell neighbour couple with minimised operational effort 
This use-case includes Intra-frequency and inter-frequency mobility (Inter-RAT mobility is FFS).
X.y.2 
Functionality
Handover related problems can be observed in source cell, and in target cell. 
Typical problem in source cell: 
· Radio Link Failure

Typical problem in target cell: 

· Access failure

· Immediate 2nd handover. 

· Immediate Radio Link Failure

In general it is important to be able to discriminate between events that are due to a ”real” coverage hole and events where behaviour can be improved by changing mobility parameters. 
Maintenance of suitable frequencies used for inter frequency handover, where frequencies are added and removed from the list of frequencies containing potential neighbour cells. For example, a frequency where no neighbours have been detected can be removed for this cell. Some functionality is also needed to add frequencies, for example by triggering an addition from central SON entity and then evaluating if any neighbours are found on this frequency. 
Unreasonable rates of inter frequency and inter RAT handover can also be a sign that inter-frequency handover parameters are set wrong.
Idle mode parameter related problems can be observed by:

· Monitor rate of handover after transit from idle-> active to monitor that idle and active mode parameters are aligned. 
· Monitor frequent TAU to detect TAU ping pong. This may be solved by adjusting mobility parameters or by using multiple TA registration.

X.y.3 
Measurements and Parameters

Input parameters

Input to the SON function is: 
Performance indicators on a per cell basis:
· Cells detected in other frequencies

Performance indicators on a per cell pair basis (source and target), including for example:

· Radio Link Failure in the source cell, caused by a too late handover

· Radio Link Failure in the target cell, shortly after handover

· Immediate handover from the target cell to another cell

· Access failure in the target cell

· Handover immediately after connection establishment

· TAU occurring immediately after another TAU

These performance indicators mentioned above are based on 
· Observed events
· UE handover history

· UE mobility measurements
Output parameters

Output parameters from the SON function are:

· Threshold

· Hysteresis

· Offset

· Priority

· Ssearch parameters
· Neighbour cell lists: White and blacklists for NCL and ANR
· Other parameters controlling mobility or mobility measurements.
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