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Introduction

Today handover parameter configured for cells are initially set by default values taking into consideration both vendor recommendations and the results of pilot experiences. Adjustments of HO control parameters, such as thresholds, hystersis, and time-to-trigger in 3G, are subject to manual optimization, based on cumbersome analysis of KPIs, trace files, drive tests and their statistics. Operator experiences in the past shows that considerable performance improvements can be achieved by such cell level optimizations. However, such optimization is very time consuming and takes significant efforts of valuable experienced employees. Such optimizations are done subsequently in parts of the network, imposing a high work load.
This is clearly an area where SON can help reduce the OPEX, but it is presently not covered by the agreed SON use cases ‎[1]. This paper motivates the addition of a new use case covering HO Parameter Optimisation.
Background on HO Parameter Optimisation?

In this contribution no definite algorithm are described how to derive optimized parameter or certain actions based on some input constellation. It is assumed that these algorithms are located in the network management level and will be vendor specific. Standardization shall enable the support of monitoring and configuration in a multi-vendor environment. So the main target of this contribution is to point out the necessary measurements and the entities where certain information has to be visible. Nevertheless principle examples are given how such algorithms could work.

In the following examples for approaches of optimization algorithms are given using the above described input measurements and performance indicators and configuration:

Example 1: Based on a statistical approach, an algorithm could be developed, which changes slightly certain HO parameters, and any impact on KPIs like HO success rate and HO failure rate can be analyzed. If a positive trend is seen with statistical significance, the parameter changes can be retained or even tightened.
Example 2: The theoretical model and the empirical states based on measurements can be aligned. Within the theoretical model, parameter changes can be simulated, and if this proves the changes are viable, the changes can be reflected in the real network. This approach can be combined with the approach in example 1.

Example 3: Experiences of operators can be cast in a form of explicit rules like: if indicator [w] is below/above threshold [y] then configure parameter [z] to [xx]. An expert data base can be used as a basis for developing such formulas.

Example for HO measurement structure as input for self-optimising algorithm.

	HO measurement structure for Cell A
	To Cell B
	To Cell C
	To Cell D
	To Cell E
	To Cell F

	Average received signal strength
	-78 dBm
	-88 dBm
	-87 dBm
	-80 dBm
	-81 dBm

	Average received signal strength before HO
	-91 dBm
	-70dBm
	-90 dBm
	-91dBm
	-91 dBm

	Throughput before HO
	8 Mbit/s
	10 Mbit/s
	5 Mbit/s
	2 Mbit/s
	12 Mbit/s

	Throughput after HO
	8 Mbit/s
	8 Mbit/s
	8 Mbit/s
	12 Mbit/s
	7 Mbit/s


Note that such parameterisation would be part of the SON functionality. The network should be able to provide the necessary inputs to create such parameterised inputs.

Possible actions of such an algorithm:

· Configuration of measurement jobs

· Decision on optimized network parameter values

· Configuration of optimised parameter

· Automatic monitoring of cell-specific KPIs (e.g. dropped call rate, quality stats, blocking, congestion, etc.) and triggering the optimization when these KPIs, together with the ones measured for the neighboring cells, fulfill a certain set of conditions (specified in the optimization algorithm).
Description of use case
Use case: HO Parameter Optimisation

Description

Adjustments of HO control parameters, such as thresholds, hystersis, and time-to-trigger in 3G, are subject to manual optimization, based on cumbersome analysis of KPIs, trace files, drive tests and their statistics.

The goal is to make sure that the SON framework includes standard mechanisms to automate the adjustment of such network parameters. Several input and output parameters must be standardised:
· Definition of measurements and performance indicators;
· Definition of object models containing the measurements and performance indicators;
· Definition of configuration O&M signalling

The neighbours can include E-UTRAN, GSM and UMTS cells.
Objective

· Allow automatic adjustment of network parameters controlling HO
· Reduce efforts on operator drive tests
· Increased HO success rates
· Reduced ping-pong HOs
· Minimized performance degradation seen to the end user, due to HOs
Input source

In the operational state (definition in section 22.1 in [2]), operators will be continuously monitoring link statistics, or more specifically, performance measurements out of PM counters residing in the OAM. In case HO failure rates are exceeding a certain threshold, actions need to be triggered. For this a number of measurements need to be collected from the network:
· DL received signal strength/quality per neighbour cell (used to analyse e.g., signal strength/quality before/after HO)
· UL received signal strength/quality (used to analyse e.g., signal strength/quality before/after HO)
· Number of triggered HO, measured per neighbour cell
· Number of completed HO, measured per neighbour cell
· Number of call drops during HO, measured per neighbour cell
· Number of ping-pong HO per neighbour cell (details ffs)
· Number of established calls
· Service level before/after HO (e.g., DL/UL throughput, …) (details ffs)
Note: The neighbours can include E-UTRAN, GSM and UMTS cells.
Actions

Optimization algorithms can trigger the following actions:

· Configuration of UE and eNB measurement jobs
· Decision on optimized network parameter values

· Configuration of optimised parameters, e.g., measurement reporting thresholds, hysteresis values, and cell specific offsets.
Architectural aspects

It is assumed that the task is for SA5 to develop the appropriate entities to host the necessary functions.
Conclusion

It is proposed to agree on this use case in RAN3, and capture the relevant texts e.g., in TS 36.300 Annex.
The appropriate RAN working groups RAN1, RAN2 and SA5 should be informed about the use case, and shall be asked to define the appropriate inputs and outputs identified for this use case.
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