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Abstract— Currently, Indonesia has just entered the 4G 
technology stage so that 5G technology will look very far away, 
although it cannot be denied that 5G technology will come 
whether Indonesia is ready or not, therefore this study was held 
to help describe the current condition of Indonesia's 4G network 
and is expected to provide input in determining steps and Indo-
nesia's 5G roadmap going forward. This study aims to evaluate 
the quality of video streaming over the 4G LTE network based 
on the quality of experience parameters of RSRP, RSRQ and 
SNR of mobile operators. The walk-test measurement method 
was used for data collection (morning, evening, night). The per-
formance evaluation results of 4G LTE mobile operators show 
that the weak value of the RSRP, RSRQ, and SNR values ob-
tained at a point have experienced a decrease in signal strength, 
this is due to the propagation loss that occurs. The presence of 
buildings, trees, network density and weather cause propaga-
tion such as reflection, diffraction, and scattering. In addition, 
the distance from the transmitter to the receiver is also a factor 
that causes a decrease in the signal strength received from the 

user's device. Therefore, the results of the evaluation serve as a 
reference for further optimization actions to support the im-
provement of the 4G LTE network by service providers so that 
users experience satisfying 4G LTE network services.

Keywords—4GLTE, RSRP, RSRQ, SNR, QoE 

I. In t r o d u c t i o n

Over the past few years, we have seen a remarkable 
increase in the mobile network experience in Indonesia as part 
of a significant investment made by operators in Indonesia as 
part of the transformation to become the largest digital 
economy in Southeast Asia. With high-speed internet 
connectivity and mobile networks steadily improving in 
various places forming a strong foundation for the country's 
digital economy, we see how mobile operators are performing 
as important players of this ever-evolving digital ecosystem in 
our assessment of users' mobile network experiences [1], [2].

The latest report opensignal.com during the lockdown due 
to the Covid-19 pandemic in 2020 (July and December 
quarter), as this period includes the introduction of lockdown 
assessments in relation to the COVID-19 pandemic, this 
period also indicates to what extent the mobile experience of 
Indonesian users affects changes in outcomes in the location 
and data consumption habits of users [3], and because 
operators offer cheaper or free data plans to provide support

for their customers [4]. The need for an internet connection 

was very important during the Covid-19 pandemic [5], 
however, there are still many people who are not connected to 
4G [6]. On the other hand, initial deployments in several 
countries (China, South Korea, United States and Japan) are 
already offering an initial 5G [1]. Telecommunication 
technology is growing and demands assurance of network 
availability, continuity, and quality, not only limited to 
stationary (fixed), but also when moving or mobile. Not only 
for voice but data communication, image and video streaming 
demands that makeup multimedia communication [7].

The 4G LTE technology allows users to no longer be 
limited by space, which is a solution to ensure connection 
continuity and speed of data access [8]. Until now, service 
providers are always competing and trying to increase their 
network coverage in Indonesia. Despite continuing to 
improve, in practice, the 4G LTE network coverage is still 
uneven in various cities in Kalimantan. In addition, other 

problems that have become customer complaints include 
unstable signal strength, difficult data access to connect [9], 
and network connection failures [10]. All these problems 
become user complaints. The performance of the 4G network 
needs to be explored further so that its utilization is more 
optimal and does not disappoint network users [11], [12], This 
study analyses the performance of the 4G LTE network of 
service providers in Samarinda City, represented by three 
mobile operators. The parameters quality measured are 
Reference Signal Received Power (RSRP), Reference Signal 
Received Quality (RSRQ), and Signal to Noise Ratio (SNR). 
The drive-test method was carried out to measure the quality 
of the network signal, considering that geographically 
Kalimantan is a hilly and forest area.

Motivation and research contribution: User satisfaction 
with the quality of 4G network service greatly affects the 
financial performance of operator companies [13], if the 4G 
services are not improved, there is a risk of causing customers 
to switch to other operators [14]. Currently, Indonesia has just 
entered the 4G technology stage so that 5G technology will 
look very far away, even though it cannot be denied that 5G 
technology will come whether Indonesia is ready or not, 
therefore this study was held to help describe Indonesia's 
current condition and it is hoped that it can provide input in 
determining steps and Indonesia's 5G roadmap going forward. 
Seeing the experience of implementing mobile technology
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f ro m  1G  to  4 G  in  In d o n e s ia , w h ic h  is  a lw a y s  la te , so in  th e  

fa c e  o f  th e  e ra  o f  5 G  m o b ile  te c h n o lo g y  w h ic h  is  e x p e c te d  to  

b e  im p le m e n te d . I n  a d d itio n , In d o n e s ia  a s  o n e  o f  th e  m o s t 

im p o r ta n t d ig i ta l e c o n o m ic  p o w e rs  in  th e  w o r ld  f o r  5 G  

d e p lo y m e n t in  In d o n e s ia  [15], [16] a n d  d ig i ta l In d o n e s ia  4 .0  

p ro g ra m s  to w a rd s  th e  d e v e lo p m e n t o f  a  n ew  c a p ita l  c ity  in  

K a lim a n ta n  [1].

II. R e l a t e d  W o r k s

A. Mobile-network Experience
T h e  p e rfo rm a n c e  re p o r t  o f  th e  m o b ile  n e tw o rk  e x p e rie n c e  

in  In d o n e s ia  in  o p e n s ig n a l.c o m  re v e a ls  th a t  te le c o m m u n i-

c a tio n  o p e ra to rs  h a v e  e x p e rie n c e d  a n  in c re a se  in  u se rs , 

n e tw o rk  tra ff ic  d e n s ity  d u r in g  th e  C o v id -1 9  p a n d e m ic  [17]. 

T h e  e x p e rie n c e  m e tr ic s  w e re  e v a lu a te d  c o v e r in g  d o w n lo a d -  

u p lo a d  e x p e rie n c e , v id e o -v o ic e , g a m in g  e x p e rie n c e , c o v e ra g e  

a n d  4 G  a v a ila b ility  [4], [18]. F u r th e rm o re , th e  m o b ile  n e tw o rk  

e x p e rie n c e  f o r  th e  S a m a r in d a  c ity  a re a  in  th e  o p e n s ig n a l.c o m  

[4] re p o r t  is  s h o w n  in  "T ab le  I" T h e  m o s t re c e n t O p e n - 

S ig n a l.c o m  r e p o r t  f o r  th e  p e r io d  A u g u s t - D e c e m b e r  2 0 2 0  [4], 

th e  ra t in g  o f  e x p e rie n c e  m e tr ic s  f o r  v o ic e -v id e o  a p p s  v ia  v id e o  

s tre a m in g  a n d  o v e r- th e - to p  v o ic e  se rv ic e s  is  b a s e d  o n  IT U -T  

re c o m m e n d a tio n s  [19]. T h e  d o w n lo a d -u p lo a d  e x p e rie n c e  re p -

re se n ts  th e  u se r 's  n o rm a l d a ily  sp e e d  m e a s u re d  in  M b p s , w h ile  

4 G  a v a ila b ility  a n d  c o v e ra g e  is  a  m e a su re  o f  th e  p ro p o r tio n  o f  

tim e  a  u s e r  h a s  a  4 G  L T E  n e tw o rk  c o n n e c tio n  o n  a  sca le  o f  0 -

10 [4].

B. Literature Review
T he M o b ile  W o rld  C o n g ress  2 0 1 5  w h ic h  w a s  a tten d ed  b y  

rep resen ta tiv es  f ro m  reg u la to rs , te le c o m m u n ic a tio n  o p era to rs  

a n d  v e n d o rs  f ro m  a ll o v e r  th e  w o rld , en su re s  th a t th e  cu rren t 5 G  

tech n o lo g y  is s till in  th e  k ey  req u irem en ts  stage  an d  e a c h  o n e  is 

c o m p e tin g  to  fu lf il th e  e x p e c te d  v is io n  o f  5 G  tech n o lo g y  [15], 

m o re  th a n  th e  p rev io u s  g enera tion . E v e ry  te ch n o lo g ica l 

d e v e lo p m en t req u ires  p re p a ra tio n  in  im p le m e n ta tio n  b o th  in  

p re p a ra tio n  o f  reg u la tio n s, in d u s tria l read in ess  an d  o th e rs  [20]. 

O b se rv in g  the  ex p e rien ce  o f  im p lem en tin g  m ob ile  tech n o lo g y  

fro m  1G  to  4 G  in  In d o n esia , w h ic h  is  a lw ay s  la te , so th a t in  fa c -

in g  th e  e ra  o f  5 G  m o b ile  tech n o lo g y , w h ic h  is  ex p e c te d  to  be 

im p lem en ted , a n  e v a lu a tio n  s tu d y  o f  th e  4 G  L T E  ex p erien ce  

m e a su rem en t w a s  c o n d u c te d  to  see  h o w  th e  p e rfo rm an ce  o f  th e  

4 G  n e tw o rk  in  In d o n esia . T he 4 G  n e tw o rk  p e rfo rm an c e  s tu d y  

has b e e n  d is c u sse d  a s  in  th e  re se a rc h  o f  In d raw a ti a n d  U  K e d a r 

P riy a , w h ic h  ex am in es  th e  fac to rs  th a t in flu en ce  th e  b eh av io ra l 

in ten tio n s a n d  c u s to m e r u se  to w ard s  th e  ad o p tio n  o f  4 G  serv ices 

in  In d o n es ia  [21]. T h e  study  resu lts  rev ea l th a t o n e  o f  th e  fac to rs  

th a t in flu en ce  B eh av io ra l In ten tio n  o n  4 G  serv ice  a d o p tio n  is 

n e tw o rk  p e rfo rm an ce  expecta tions.

T h e  p e rfo rm a n c e  a n a ly s is  a n d  o p tim iz a tio n  o f  L T E  n e t-

w o rk s  in  th e  B a lik p a p a n  [22] a re a  h a v e  b e e n  s tu d ie d  b y  F ir -  

d a u s  R o f ia n s y a h  e t  a l., U s in g  th e  N e m o  A n a ly z e  so f tw a re , a n d  

re s e a rc h  b y  M a r ia  U lfa h  a n d  A . S ri I r ta w a ty  w h ic h  o b ta in e d  a  

d ire c t p ic tu re  o f  th e  c o n d it io n s  a ro u n d  e  N o d e  B  fo llo w e d  b y  

th e  p lo t t in g  p ro c e s s  o f  126 e N o d e  B  s ite s  in  th e  c ity  o f  B a lik -  

p a p a n  [23]. P e rfo rm a n c e  ra te  f o r  im p le m e n ta t io n  o f  m o b ile  

le a rn in g  in  n e tw o rk  [24]. 4 G -L T E  1800  M H z  c o v e ra g e  a n d  

c a p a c ity  n e tw o rk  p la n n in g  u s in g  fre q u e n c y  re u se  1 m o d e l fo r  

ru ra l  a re a  in  In d o n e s ia  [25], C o m p a r iso n  o f  T C P  v a ria n ts  in  

L o n g  T e rm  E v o lu tio n  [26] a n d  Q u a lity  o f  S erv ice  V o ice  o v e r 

In te rn e t P ro to co l in  M o b ile  In s ta n t M e ssa g in g  [27]. B ro ad b an d  

q u a lity  o f  serv ice  ex p erien ce  m e asu rin g  m o b ile  n e tw o rk s  f ro m  

c o n su m e r  p e rc e iv e d  [28 ], T h e  im p a c t o f  th e  re fe re n c e  s ig n a l 

re c e iv e d  p o w e r  to  q u a lity  o f  e x p e rie n c e  fo r  v id e o  s tre a m in g  

o v e r  L T E  n e tw o rk  [29], e tc .

TABLE I. Mo b il e  Ne t w o r k  Ex pe r ie n c e  in  Sa m a r in d a  Re g io n

Metric Operators (ISP)
Telkomsel Indosat XL 3 Smartfren

Video Experience 

(0-100 points)
67.9 58.9 61.7 68.1 49.8

Voice-App Exper. 

(0-100 points)
81.3 73.7 77.7 81.1 76.8

Download Speed 

Experience(Mbps)
17.9 13.2 16.6 14.2 6.9

Upload Speed 

Experience(Mbps)
6.9 6.3 6.4 7.5 1.6

4G Availability 91.7 91.7 92 93.5 97.6

TABLE II. Pe r f o r m a n c e  In d ic a t o r  St a n d a r d s  f o r  RSRP [31]

Range (dBm) Category
-80 to -44 Excellent

-90 to -80 Good

-100 to -90 Fair

-110 to -100 Poor

-140 to -110 Very Poor

fell 1 UE Cell 2
User Equipment

RS

Fig. 1. UE receives signals from site (cell 1)

III. M e t h o d o l o g y

T h is  s tu d y  is  to  e v a lu a te  th e  e x p e rie n c e  o f  th e  M o b ile  

n e tw o rk  o p e ra to rs  th ro u g h  m e a s u rin g  th e  p o w e r  a n d  q u a lity  

o f  th e  4 G  L T E  n e tw o rk  d u r in g  th e  C o v id -1 9  p a n d e m ic  in  th e  

S a m a r in d a  c ity , K a lim a n ta n , In d o n e s ia . T h e  m e th o d s  an d  

su p p o r tin g  d e v ic e s  a re  d e sc r ib e d  a s  fo llo w s.

A. Signal Level and Quality for 4G LTE
R e fe re n c e  s ig n a l re c e iv e d  p o w e r  is  th e  p o w e r  o f  th e  s ig n a l 

re c e iv e d  f ro m  eN o d e B  to  U s e r  E q u ip m e n t (U E )[2 9 ], sh o w n  in  

F ig . 1. U E  re c e iv e s  s ig n a l f ro m  lo c a tio n  in  "F ig . 1" e x p la in e d  

th a t  th e  se rv ic e  f ro m  a  lo c a tio n  w h ic h  is  u su a lly  a n a lo g iz e d  b y  

a  re fe re n c e  s ig n a l, th e  c lo s e r  to  th e  p re s e n ta t io n  lo c a tio n , th e  

b e t te r  th e  s ig n a l s tre n g th  re c e iv e d , b u t  i f  i t  is  f a r  f ro m  th e  

lo c a tio n  o f  th e  c o v e ra g e  se rv ic e , th e  w o rse  th e  s ig n a l s tre n g th  

re c e iv e d . T h e  re p o r tin g  ra n g e  o f  R S R P  is  d e f in e d  f ro m  -1 4 0  

d B m  to  -4 4  d B m  w ith  1 d B  re s o lu tio n  [30], S ta n d a rd  R S R P  

v a lu e  re fe rs  to  [31] sh o w n  in  T a b le  II. T h e  c a lc u la tio n  o f  th e  

R S S P  v a lu e  re fe rs  to  [32], [33] E q . (1):

R S R P  (d B m ) =  R S S I  (d B m ) -1 0  * lo g  (1 2  * N )[3 4 ]  (1 )

R e fe re n c e  S ig n a l R e c e iv e d  Q u a lity  is  th e  ra tio  b e tw e e n  

R S R P  a n d  w id e b a n d  p o w e r. R S R Q  re p re se n ts  th e  s ig n a l 

q u a lity  th a t  th e  U E  re c e iv e s  [34]. T h e  R S R Q  is  a lso  a ffe c te d  

b y  th e  s ig n a l, a n d  th e  n o is e  a s  w e ll a s  in te rfe re n c e  re c e iv e d  b y  

th e  U E  [30], [35]. T h e  c a lc u la tio n  o f  th e  R S R Q  v a lu e  re fe rs  to  

[36] E q . (2):

R S R Q  =  N  x R S R P  /  R S S I  (2 )
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TABLE III. Pe r f o r ma n c e  In d ic a t o r  St a n d a r d s  f o r  RSRQ[31]

Range (dBm) Category
-10 to -3 Excellent

-12 to -10 Good

-14 to -12 Fair

-17 to -14 Poor

-20 to -17 Very Poor

TABLE IV. Pe r f o r m a n c e  In d ic a t o r  St a n d a r d s  f o r  SNR[31]

Range (dBm) Category
10 to 30 Excellent

3 to 10 Good

0 to -3 Fair

-20 to -3 Poor

Standard RSRQ value according to [31] in "Table III". 
Signal To Noise Ratio, is the ratio between the average power 
received by the average interference and noise. The Key 
Performance Indicator standards for SNR shown in “Table 
IV”. The calculation of the SNR value refers to [37] Eq. (3):

SNR = -  ■ (3)
I+ N  v 7

B. Variabel and Data Collection Methods
Data collecting through observations that carry out direct 

field measurements using the G-Net Track Pro app for 
network monitoring and walk test at four points as a sample 
of the measurement location. The research variables are 
presented in "Table V".

C. Measurement Methods
Measurement of 4G LTE network parameters using the 

walk test method, walking tracing from one sample 
destination point to another. This measurement method aims 
to observe, collect data, and analyse the results of measuring 
the 4G LTE signal quality. Video streaming online via 
YouTube with a duration of 10 minutes 51 seconds and 
resolutions: 144p, 240p, 360p, 480p, 720p, and 1080p. The 

map of the positions of the measurement locations is shown in 
"Fig. 2".

IV. Re s u l t  a n d  Di s c u s s i o n

The results of the walk-test measurements at 4 points were 
tested during August 2020. The “Fig. 3” is an example of the 
G-Net Track Pro application user interface when collecting 
field data.

TABLE V. Va r ia b e l  a n d  Pa r a m e t e r

Variabel Parameter Description
Key 

measure 

4G LTE

RSRP

RSRQ

SINR

Reference signal power, 

quality, and noise ratio.

start: -

Location 0.4689515,117.1550757 Coordinate Points tracking

point end: - 

0.46939,117.1520991

with Latitude and Longitude

Mobile
Telkomsel

XL

IM3

Mobile operators covered by

operator the 4G LTE network

Session

time

08:00AM - 12:00AM Session time (morning,

12:00AM - 15:00PM afternoon and night) data

15:00PM - 18:00PM collection activities.

Fig. 2. Location, track and point map of the measurement position.

5:53 PM ... @ S  .•ad4C$ CZB

0  vi o.o •
Operator: XL

MCC: 510 MNC:11 TAC:13017 TypelTE
eNB:140058 CID:8 PCI:9 F:1325 B:L3 TA:1 
RSRP >64 RSRQ:-9 SNR:23.0 CQI> RSSIt-63 

Long rtude:117-15474 Lalitud e:-0.467600
Speed :0 km/h Hdg:0° N NW Acc:40m
Height:60m Altitude:60m Group d:0m

UL: 20 kbps DL: 16  kbps I

Fig. 3. The G-Net Track Pro application user interface

A. Measurement Results: Mobile Network
The measurement results for RSRP, RSRQ and SINR 

parameters on the mobile operator network starting from lo-
cation point -0.4689515,117.1550757 to point -0.4683905, 
117.1527551, then to point -.4684104,117.151916 and to 

point -0.46939,117.1520991. Descriptive statistics of the 
measurement results for 4G LTE parameters on mobile net-
works are presented in “Table VI”.

TABLE VI. De s c r ip t iv e  St a t is t ic s  o f  t h e  4G LTE

T elkomsel XL IM3
N 460 541 866

Mean -81.8739 -86.7486 -82.9434

Median -81.0000 -87.00 -82.00

Mode -78.0000 -86.00 -82.00

Std. Dev. 7.97719 6.20600 9.12015

Variance 63.635 38.514 83.177

Minimum -114.00 -101.00 -104.00

Maximum -64.00 -69.00 -64.00
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Fig. 4. Measured quantity value for RSRP: Telkomsel network Fig. 5. Measured quantity value for RSRP: XL network

TABLE VII. Me a s u r e m e n t  Re s u l t s  f o r  RSRP: Te l k o m s e l  TABLE IX. Me a s u r e m e n t  Re s u l t s  f o r  RSRP: IM3

Point RSRP RSRQ SNR RSSI
1 -84 -10 16.4 -63

2 -72 -8 26.2 -63

3 -76 -9 16.6 -63

4 -82 -7 14.6 -66

5 -83 -8 12.2 -65

6 -83 -10 9.4 -65

T
459 -90 -12 12.6 -66

460 -78 -10 8 -63

Point RSRP RSRQ SNR RSSI
1 -99 -12 4 -72

2 -93 -13 -1.4 -67

3 -75 -6 19.4 -63

4 -89 -9 15.6 -65

5 -77 -6 11.4 -63

6 -69 -8 13.2 -63

T
865 -65 -6 28 -63

866 -74 -5 20.8 -63

1) Mobile Network: Telkomsel: The parameter

measurement results for Telkomsel mobile network operators 

obtained 460 points. Summary of measurement results in 

"Table VII". The “Fig. 4” shows the measured quantity value 

for RSRP on Telkomsel network with minimum value of - 

114, a maximum of -64, an average of -81.87 Db, standard 

deviation of 7,977 and mode -78 Db.

2) Mobile Network: XL The parameter measurement 

results for XL mobile network operators obtained 541 points. 

Summary of measurement results in "Table VIII". The “Fig. 
5 " shows the measured quantity value for RSRP on the XL 

network with a minimum value o f -101, a maximum o f  -69, an 

average o f -86.74 Db, standard deviation o f 6.2 and mode - 
86 Db.

3) Mobile Network: IM3 The parameter measurement 

results for IM3 mobile network operators obtained 866 

points. Summary of measurement results in "Table IX". The 

“Fig. 6” shows the measured quantity value for RSRP on the 

IM3 network with a minimum value of -104, a maximum of 

-64, an average of -82.94 Db, standard deviation of 9.12 and 

mode -82 Db.

TABLE VIII. Me a s u r e m e n t  Re s u l t s  f o r  RSRP: XL

Point RSRP RSRQ SNR RSSI
1 -74 -9 17.6 -63

2 -79 -7 17.4 -66

3 -89 -9 12.2 -68

4 -92 -9 9.2 -70

5 -73 -8 13 -63

6 -64 -9 23 -63

T
540 -85 -8 16.4 -64

541 -90 -15 -3.4 -65

Fig. 6. Measured quantity value for R SRP: IM 3 netw ork

B. Discussion
Evaluation of mobile network operator's for RSRP, SNR 

and RSRQ experiences based on measurement results and ad-
justed to Standard Key Performance Indicator (KPI), is shown 
in "Table X" for RSRp performance. Table X shows the KPIs 
for RSRP for each mobile network operator, obtained of 254 

points in the excellent category for Telkomsel, 80 points for 
XL and 403 points for IM3. The best deviation of Telkomsel 
operators is -64 dBm and the worst is -114 dBm. The best 
point of the XL operator is -69 dBm, the worst is -101 dbm, 
and for the best point of the IM3 operator is -64 dBm, the 
worst is -104 dbm. From these results, it is explained that IM3 
operators have better RSRP performance than the network 
performance of XL and Telkomsel operators. Evaluation of 
mobile network operator's for RSRQ experiences based on 
measurement results and adjusted to KPI, is shown in "Table 
XI" for RSRQ performance presented in Table XI.
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TABLE X. Me a s u r e d  Qu a n t it y  Va l u e  f o r  RSRP

Range (dBm) Telkomsel XL IM3 Category
-80 to -44 254 80 403 Excellent

-90 to -80 155 313 239 Good

-100 to -90 37 146 202 Fair

-110 to -100 8 2 22 Poor

-140 to -110 6 0 0 Very Poor

Sum 460 541 866

TABLE XI. Me a s u r e d  Qu a n t it y  Va l u e  f o r  RSRQ

Range (dBm) Telkomsel XL IM3 Category
-10 to -3 273 457 649 Excellent

-12 to -10 102 43 114 Good

-14 to -12 49 0 103 Fair

-17 to -14 24 41 0 Poor

-20 to -17 12 0 0 Very Poor

Sum 460 541 866

TABLE XII. Me a s u r e d  Qu a n t it y  Va l u e  f o r  SNR

Range (dBm) Category Telkomsel XL IM3
10 to 30 Excellent 396 384 650

3 to 10 Good 64 146 199

0 to -3 Fair 0 11 17

-20 to -3 Poor 0 0 0

Sum 460 541 866

The “Table XI” shows the KPIs for RSRQ experience for 
each mobile network operator, obtained of 273 points in the 
excellent category for Telkomsel, 457 points for XL and 649 
points for IM3. The best deviation of Telkomsel operators is - 
6 dBm and the worst is -19 dBm. The best point of the XL 
operator is -7 dBm, the worst is -15 dbm, and for the best point 
of the IM3 operator is -5 dBm, the worst is -13 dbm. From 
these results, it is explained that IM3 operators have better 
RSRQ service coverage performance than the network 
performance of XL and Telkomsel operators. Evaluation of 
mobile network operator's for SNR experiences based on 
measurement results and adjusted to KPI, is shown in "Table 
XII" for SNR performance value. “Table XII” shows the KPIs 
for SNR experience for each mobile network operator, 

obtained of 3 96 points in the excellent category for Telkomsel, 
384 points for XL and 650 points for IM3. The best deviation 

of Telkomsel operators is 28.60 dBm and the worst is 5.8 
dBm. The best point of the XL operator is 23 dBm, the worst 
is -3.4 dbm, and for the best point of the IM3 operator is 28 
dBm, the worst is -1.4 dbm.

Measurement of the 4G LTE signal to 3 mobile network 
operators generally changes in value during measurement. 
Changes in the RSRP, RSRQ or SNR values by environmental 
conditions in the measurement location area such as trees and 
buildings along the area become an obstacle causing the 4G 
LTE network performance to change, and including the 
distance of the enodeB and User Equipment. Another effect is 
based on observations by network traffic and the number of 
service users of each operator, we observe that IM3 operators 
are better than XL and Telkomsel operators because the 
number of IM3 service users in the area is small when 
compared to Telkomsel operator users.

The Weak RSRP, RSRQ, and SNR values obtained at a 
point have experienced a decrease in signal strength, this is 
due to the propagation loss that occurs. The presence of 
buildings or buildings, tree heights, network density and 
weather causes propagation such as reflection, diffraction and 
scattering. In addition, the distance from the transmitter to the

receiver is also a factor that causes a decrease in the signal 
strength received from the user's device or UE. Therefore, 
analysis of the performance of the 4G LTE network is needed 
as an action to monitor the quality of the existing network. The 
results of the analysis can be used as a reference for further 
optimization actions and are needed to support the 
improvement of the 4G LTE network by service providers so 
that users can experience satisfactory 4G LTE network 
services.

Co n c l u s i o n

Observing the experience of implementing mobile 
technology from 1G to 4G in Indonesia which is always late, 
so that in the face of the era of 5G mobile technology that is 
expected to be implemented, a 4G LTE experience 
measurement evaluation study was conducted to see how 
network performance in the Kalimantan Region, Indonesia. In 
particular, the evaluation of user experience related to the 
quality of video streaming against the parameters of RSRP 
quality, RSRQ quality and noise ratio (SNR) on three mobile 
network operator services. The evaluation results of user 
experience on the quality parameters of RSRP, RSRQ and 
SNR on three mobile network operator services in one city in 
Kalimantan show differences in performance values. There 
are differences in the value of the measurement results and 
analysis of the three operators when viewed from external 
factors due to the operator's 4G network service coverage, the 
distribution of BTS positions, the demographics of service 
users in all areas, as well as the topography of the area around 
the BTS of each operator. That the quality of service 
parameter values of mobile operators can be different for each 
network, even though they are in the same service area. In the 
future, further action is needed for further planning for 
development in network optimization in order to improve 
services, based on field data from service performance 
analysis.
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