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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).

Jlail eizen 9 b g 5 baglessle C8b ot b
O3 U aSil 5l liebol @Sl a4 iy gble
Jolis a5 aslis 2lb gly gpyaeby a8
g s bla Sl olp il sblo 3l ()l paids
Lol pogdle 13gb oo LT cenla)] 4 &Vl Soww,
WD @ i OLlS Ghesn 5 Ol LS, s
2 slals o Eal ol See oSl Aol (b
boall gilwaige wejls g alls ol e J
OB laased sl S Jee siluaingr 4 olocagll
A calize laciiond [0 ol ol s 0ezg b ol e
oS @l 5w sloebl BB leas auly
iS b gl yo fo)ls (iluange lp SULL ax
Lely 5 ol ol el (S ol e
3,15 3423 YSIB wledbl ,o (5 ko sl el )b oyl
Goilwaig Oldes La:o] lasgi wilgs oo a0 (S Jos oS
ans bl

&g, [Y] (MDT) Yares cuignl)o 5 candglyo
st.g o‘).‘on u.ﬂl; LSLQAS.H» VRN SOV B aS od ‘;U‘)
Sleas coS g Cud,b (b Sbl 9 (6 eSojlul
M%‘)é SS9y 2 dlio QJ‘ 9 ».\.)9.‘»‘54 oolawl 4&»...»: W 55.:
ey Ay SO 5l eolainl ol gl o cusl 35 ate
5 ool 6)9—‘6"? 6‘)% ;a..a;u' 5 Lglholi’;.wb L e

2 System Information Block
3 Minimal Drive Test

dodio—)

B Jobe sloaSlld gl 1o ol jen Al glaaSs
5 sk ol il GlaSed G obml sl 9 RS e
S e (vt | 52 55 5 gy o i
1y oo (5 (a5l 5 e &insa 5 g i
Slrtinge 5 sl (o e cams o ol 35
ouel [ Jsho (b lasl & &5 ol oSl sla sl
Slead S e &) Joko (ol 5l Bus el o
lasi (5550 ause (nyeS g Gider (n i L (QoS)
(SRNS 25 Joe s (nl (639)9 ol (JFI5 5 ol
Joo sl gloolSiunl gl Jaimo (glolSe il oo
8,8 g (ool cgolaidl Sl (rizmon 5l o]
b lles al ailss dline (5)l5i0 el a5 ol
D]osd oo s o5 4w 42 Jsboo
Pre-planning ylgic b o)1 51 a5 conss o5 9,5 @
sladobe slaws 5l (G390 ol Sy s e b
sl Loz S5 gl 5L 05
odml Detailed Planning a5 pgs a5 >g,5 @
el daze (o a4l Gleollin] 585 e gl o
Post Planning )] 4 45 pgw o5 79,5 «olesyo @
Lol (Jgho 3,55 (g lotings 058 o0 42T
g i slapll 45 wred Dl (Sl )2 b
loollia! il Gloj 5o v ol 5 )b o L pgo
5 kel &5 ogh azgi Wl Lol wigd e plxil 4l
el Wb S Jes 5 Cul oo o8 (S ek
S A |, 0gm AL B asss o

! Cell Planning

Y 2l ) o)kl VP JLo

g



olyoy yals lasubh yd M,g_l)é Do (6 )bwding

30 Candgelys bl e (g5lwaigs Alie ol Gun
S Tgamaml s cul ohen il glaass
S a ey sl ailar > bty g tass  alads
3okl b colpsge ogd oo oolainl Ay s
B e So b)) ln (SBs, (emie Gloo Sos,
(ot lacadgls Bly glaosls S5 L g wl
3518 bl 3590 095 soleiny e
055> (pl yo a5 St el e ion ol
plxil (g, o0 (i 5o sl ge (g wlanlons ol
2l g Ghey crl 2Ll e e e Cal
Error! Reference source not found. iz

Dgds oo ploul dlio Gz

Oty B3 Y

odeluwds (slaosls 5l aS Allie i ol aond ol 4o
laaSed giludig sl aeS Cuninl)s 5 Sudaly
A e Calodd ) ilod S colaul ol jen 2l
5 4d; Swdnls sl ot ileane slaghs) Elpe
oSt Condg slaosls (dmite slaghy, 4 Cwss
odolluwddy iy slacwdsle I as obeesls (g9,
Alis syl &Sl @ axg b ol 5l e tCalons aislo
B Sy cl casgly pbxl e gilwaige
Slroasl a5 iz Yo w s dezg byl jo ciwgh
Wb S sl 3 anllas 8,90 Allie opl pll sl Loy
sl alisee slaise 0 OWlae ol Cusloads 03]
lodds (gaidiws (ol s g 4l aladi CliS

U oolyod ol gbvasls (gjlwasgs —V-Y

Canigrlyd 9 Candglys lrosly oS
b adl jedtue S ¢ o)l cod Wl gl »
Condy Silwdigy Sjpe )0 Goaxie sleallie .l
el By, 5l as oleosls SeSay ol o (al5 (sloaSi
r:l;u‘ l; Cewlodls 4.».«:5; ‘aﬂb.o Cewddy wy‘)é
silisee Sledlbl 4 lg5 o 00ls (5y5laes 5 Caigslyo
Qy&L@.ﬁ GJL&.MJ”“ CatS "." AJ.)LO O‘)‘o& L‘;.&.L) 6[.@45.“» W )O
Cawd g quo.: 6)‘)5).3 sL&:J}Lw uL».O u;)L’>4JL’> S yo
Jods 5 olyen 5ol cleaSis oS Jee 2dl
Sl &8, LU st 055 (B3 g Lundg S9nte
QS canS 1 gl cols, wed oyl

2 Partitioning
3 Map-Matching

Y ) ol Ve JLe

e el olliwe pl cwl a0 Sles 8,90
JEs &5 5 polas (s JUuSew ol asle il
My 2l So Gl cnl bl b iaisS (oo b | ool
2 Cadglye Coal ] co Canody aSii G o Shes
oauol leises 1) olper al sloaSils (gjlwdig,
Sype 5o el SleMbl by, cal Tny 8 S
b Cions o,Shae o] o a5 sl Scao o5 _iblie

e oo Sl asl aily ibe By oo

ST

0 &7 P i ¢
B o (5 s | T

30 Jgl ol pod Cond 93150 digod SO 31 (2 lod (V- JSi)
OlRd el (15105 0 dillaio
(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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