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1 Introduction

The objective of mobility robustness optimization is mainly to achieve low session drop rate and low/reasonable reselection and handover rate by:
· Identifying and avoid using non-suitable neighbours. 
· Identifying and avoid ping-pong behaviour.
· Minimizing handovers immediately after initial RRC connection establishment 
In this document, we propose a solution with a central SON functionality located in O&M and a few counters in the eNodeB collecting the required information to update the cell individual offsets and the list of forbidden cells
2 Controlling the mobility

This document presents a solution where active mode mobility statistics is collected in the eNodeB and used to update both idle and active mode mobility parameters. This way we avoid the need for additional idle mode UE measurements and the reporting of these measurements. 

The parameters related to mobility are:

· Mobility parameters common to all neighbours, such as 

· thresholds, 

· time to trigger and 

· hysteresis

· Neighbour individual parameters, such as 

· Cell individual offset and 

· The list of forbidden cells

For active mode, these parameters are controlling the UE measurements rather than the actual handover. We believe that is beneficial not to directly control these parameters, but rather indirectly control when the handover is executed. This would allow for more freedom in the implementation in each eNodeB.

For example, the adjustment of threshold and hysteresis vs. time to trigger is something that the eNodeB could do per UE, based on for example estimation of UE velocity. It is however important to define how SON in O&M can control this. One way is to let SON in O&M specify the acceptable ranges of for example ping pong vs. RLF occurring due to too late handovers from the cell.
The cell specific offset and the list of forbidden cells is on the other hand an example of where the input is collected from several cells, and where decisions may affect more than one cell. Since the offset is a single, relative value per neighbour cell and since we believe there are no additional benefits of adjusting this value further in the eNodeB, we believe that a centralised functionality should be setting these parameters.   
One example of the benefit of letting decisions affect multiple cells is the case where the cell individual offset for cell B is reduced in cell A. For this case, it is beneficial to also adjust the relationship in the opposite direction, namely the offset for cell A used in cell B. Without this adjustment, UE moving from cell A to cell B are likely to experience immediate handover back to cell A, until cell B has collected enough statistics to adjust the parameters. This is also possible to achieve with a distributed architecture, but then requires a relatively more complex solution to solve cases where decisions in different locations are conflicting with each other.
In the following sections, we therefore suggest the counter needed to collect the necessary statistics and outline how these counters may be used to control these parameters.

3 Suggested counters
We propose the following counters defined per cell-pair (source -target) to be used for intra and inter frequency LTE mobility:
	Name
	Description

	Successful handovers 
	Number of successful handovers (to enable relative comparison) 

	Attempted handovers
	Number of attempted handovers (to enable relative comparison) 

	Immediate HO after connection establishment
	Number of handovers immediately (within a predefined time) after connection establishment. Useful for aligning idle/active mode mobility parameters.

	Too late HO
	Number of HO performed too late, causing radio link failure (RLF) in the source cell

	Too early HO
	Number of HO performed too early and thereby causing RLF, access failure (AF), or handover to another cell in the target cell

	Suitable neighbour
	Number of re-establishments, where we may suspect that the cell where the UE re-establishes the connection may be a suitable neighbour cell to the cell where the UE was previously connected.


When determining if a handover was successful or not, it is important to determine if a connection is stable. We suggest using the time spent in a cell as a criterion. This time is included in the handover history and forwarded from source to target cell at handover. 

In the event of a chain of rapid mobility, we propose considering only the first handover, always starting from a stable state. This is done to avoid counting the same failure event more than one time, since we believe that one erroneous handover may lead to a sequence of problematic handovers.

If a radio link failure or access failure occurs, the handover history information is not automatically available in the cell where the UE re-establishes the connection. One possibility could be to request the handover history from the cell where the UE was last connected. Another solution would be to request this information from the UE. 
4 SON functionality in O&M
This section shows examples of how to use the measurements described above to modify the mobility parameters.
4.1 Idle mode parameters

When a certain cell experiences a large amount of immediate handovers after connection establishment, idle and active mode mobility parameters in one or more cells can be adjusted to align the idle and active mode behaviour.

If for example we see a large number of immediate handovers after connection establishment occurring from cell A to cell B, the offsets used in idle mode can be reduced so that the cell reselection is performed earlier from cell A to cell B so that the number of immediate handovers can be reduced.
4.2 Cell individual offsets and the list of forbidden cells 

The cell specific offsets and the list of forbidden cells can be used to change the UE’s mobility behaviour for a specific cell. 

If too many late handovers occurs, the cell individual offset of the target cell can be lowered so that the measurement report is triggered earlier. Similarly, if too many early handovers occurs, the cell individual offset of the target cell can be increased so that the measurement report is triggered later.

If the offset is increased above a specified threshold, the cell can instead be added to the list of forbidden cells. 

Removal from the list of forbidden cells is a bit less straightforward, since no measurement will typically exist for this relationship, but it may be possible to periodically remove entries from the list of forbidden cells and evaluate the impact. 

The counter for suitable neighbour could also be used to reduce the offset values or remove the cell from the list of forbidden cells.
LTE cells on other frequencies may also be assigned cell specific offset or included in the list of forbidden cells. Setting these parameters can be done in a similar way as for intra frequency mobility.
5 Conclusion
Huawei suggests adding cell-pair counters collected by the eNodeB to enable automatic optimisation of mobility parameters. 
A CR for 36.300 is provided in [2]. 
6 References:

[1] R3-080357, Mobility Robustness Optimization Use Case, Huawei

[2] R3-080359, CR to 36.300 for introduction of Mobility Robustness Optimization, Huawei














































































































































































2
3

