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Abstract

The design and maintenance of the radio access network (RAN) in mobile telecommunications requires
meticulous monitoring of network performance to ensure optimal quality and coverage. Drive testing is
a prevalent methodology for collecting data on network status across delineated geographical areas.
This process involves systematically traversing various routes, including streets and pathways, to assess
network performance metrics such as Reference Signal Received Power (RSRP). Although drive testing
provides essential insights for identifying regions with inadequate signal quality, it is inherently
resource-intensive, involving considerable time and financial expenditures. This paper proposes an
innovative optimization methodology aimed at enhancing the efficiency of data collection during drive
tests. The proposed approach is organized into four fundamental steps: (1) partitioning the map into
smaller sections, (2) selecting critical points within each section, (3) employing map-matching techniques
to accurately align these points with actual streets and pathways, and (4) determining the optimal route
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for traversing the critical points. A rectangular area of interest is selected and divided into K smaller
sub-regions, within which M critical points are identified according to a predefined criterion. These
points, which may not initially correspond with the existing street network, are corrected through map-
matching techniques to ensure feasible traversal paths. Lastly, an optimization algorithm is utilized to
compute the shortest route that encompasses all identified critical points. The efficacy of the proposed
method is assessed through experimental studies that manipulate key parameters K (denoting the
number of sub-regions) and M (indicating the maximum critical points per zone). The evaluation
emphasizes two critical metrics: the total distance traveled and the success rate in detecting areas with
RSRP values below -100 dBm. Results indicate that the proposed approach significantly decreases the
distance required for drive testing while achieving substantial coverage of areas with weak signals. For
example, in an experiment where the optimized route covered only 18.54 kilometers—equivalent to 34%
of the distance of an entire drive test—it successfully identified 70% of regions with poor RSRP.
Furthermore, this paper introduces a criterion for assessing the effectiveness of drive test routes,
highlighting the balance between route length and coverage of low-signal areas. The findings
substantiate that adequate data for network performance analysis can be secured with considerable
savings in both cost and time compared to conventional exhaustive drive testing. While this study
concentrates on RSRP measurements within 4G networks, the proposed methodology is adaptable for
other metrics, including Reference Signal Received Quality (RSRQ). Future research may also examine
the integration of alternative data sources, such as satellite imagery, to further refine map partitioning

and critical point selection, thereby enhancing the overall efficacy of the proposed method.

Keywords: Mobile Networks, Drive Test, Route Optimization, Reference Signal Received Power (RSRP).
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(Figure-1): A view of a sample drive test of Hamrah
Aval in the Marzdaran area of Tehran
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(Algorithm-1): Approximate Solution for the TSP problem

Input: N Critical points, K partitions.
Output: Approximate TSP solution.

1: Initialize cur Part < bottom-left partition
2: Initialize cur Point + a random point in cur Part
3: Mark curPoint as visited
4: repeat
while unvisited points in cur Part do

5
6 Find nearest point nextPoint to cur Point
7. Mark nextPoint as visited
8 curPoint < nextPoint
9:  end while
10:  if unvisited partitions remain then

11: Move to next partition (spiral/row-by-row)
12: curPart < next partition

13: Find nearest point in cur Part to cur Point
14: curPoint + this nearest point

15: Mark cur Point as visited

16:  endif

17: until all points visited
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(Figure-4): The path of selecting critical points from different
regions, starting from the bottom-left corner area and

continuing in a spiral row by row.
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