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1. 
Introduction

Mobility Robustness Optimization (MRO) is one the SON functionalities defined in Rel-9 [1] and currently being further extended in Rel. 10 with enhancements and IRAT cases [2]. The scope is to optimize parameters related to mobility functionalities like handover to minimize failure and call drop rate in the system, by means of automated failure detection and parameter tuning. 
In [2] it is also agreed that the applicability of such SON functionalities to scenarios with HeNB is also of interest. In particular for MRO scenarios where handovers between eNB-HeNB (open access) and HeNB-HeNB (open access, enterprise) occur, it is found important to provide the same kind of automated SON functions for mobility optimization [3]. In fact, given the potential large numbers of cells and the difference in power and coverage ranges, manual optimization of handover parameters may be cumbersome and economically inconvenient, with potential system quality impairments.
In this contribution, we further analyze such scenarios by looking at network statistics collected in a commercial UMTS network in a large urban market, where both macro eNB and small and indoor cells are included.

2.
Data Analysis
To investigate the applicability of MRO to scenarios with HeNB, network performance statistics have been collected over a period of 10 days in a representative large deployment of a commercial UMTS network. In particular statistics about call drops and related causes have been investigated considering different type of cells and mobility:
· Cells with low mobility: these are cells for which the amount of handovers per traffic is far below the average of the particular market (lower percentile). They are mostly small cells and indoor cells, where pedestrian mobility is predominant

· Cells with average mobility: these are cells for which the amount of handover per traffic is distributed around the average (central percentiles). They are mostly macro cells in urban environment with related mobility   

Data about cells with high mobility (upper percentile, like around highways) have also been collected but the statistical sample size was too small to be considered relevant for the analysis.

2.1  Call drop statistics

In table 1, the statistics about call drops collected over the entire 10-day period are represented for the two cases of low mobility and average mobility. As it can be noted the call drop rate is higher for the average mobility scenario while decreases of a factor 2/3 for the low mobility scenario, partly due to the slightly facilitated mobility at pedestrian speed. 

However, both cases lie in the same order of magnitude, indicating that call drop rate and related optimizations are equally important for both macro cells (represented by average mobility) and HeNB cells (represented by low mobility).
	
	CDR

	Low mobility
	0.28%

	Average mobility
	0.42%


Table 1: Call drop statistics in terms of Call Drop Rate (CDR).
Conclusion 1: Call drop statistics indicate that related optimizations are equally important for macro and HeNB.
2.2  Call drop cause analysis
Call drops have been further analyzed in terms of major causes, in order to better understand the contribution of mobility-related issues to the overall rate. In particular, call drops have been distinguished as related to congestion/loading, misconfigured neighbours, handover failures, uplink issues and protocol/others. Among these, the one related to handover and to uplink issue are found relevant for mobility:

· Handover failure directly contribute to mobility related issues and can be potentially reduced via MRO

· Uplink issues include various causes, among them coverage holes, uplink quality, missing/late handovers or IRAT handovers. They also partly contribute to mobility related issues and can be limited via MRO; a factor 0.4 has been used in the analysis to account their contribution to mobility issues.     

Table 2 summarizes the fraction (expressed in %) of the total call drops due to these causes: as it can be noted, the contribution of mobility to overall call drops is around 20% for both cases, also considering the two sample sizes are of different size (average mobility being about ten times larger and therefore more reliable). 
	
	HO
	UL
	Mobility

	Low mobility
	8.6%
	28.3%
	19.9%

	Average mobility
	11.3%
	18.1%
	18.5%


Table 2: Call drop cause analysis: mobility related issues.

Conclusion 2: The contribution of mobility to the overall call drops is equally important for macro and HeNB.

3.
Conclusions

The presented analysis shows that, in terms of mobility issues and potential for optimization, there is no significant difference between macro and HeNB scenarios. Therefore, MRO functionalities are expected to bring similarly relevant improvements to scenarios with HeNB. Based on that we propose the following:
Proposal 1: SON MRO functionalities should be applicable also to scenarios with HeNB. We propose to RAN3 to take this into account while proceeding with the standardization work.
Proposal 2: One simple way to enable MRO functionalities for HeNBs is via the X2 interface
· This is straightforward for the cases where the X2 interface has been recently introduced within the scope of HeNB mobility enhancement 
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