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Abstraci Nowadays cellular mobile is a very necessary community and allowing for quicker reaction time and

product for our daily communicatioustomers mainly ~ exchange of information. Its importance and ever
purchase this product for instant communication |andgrowing demand was clearly estimated form the fourth
variousservices provided by the companies. Congurged edition of the ITU's World Telecommugition

insight is varied as perthe communication quality, Development Report NTA, 2007). It showed the

facilities, call service,customer careprice, and servige growing importance of electronic information for
provider 6s a thallerigh fort tieescellulad oeconainig, educational and social advancement,

mobile service providers is to find ogtality of service  highlighting how critical  universal ~acces to

(QoS)of the cellulametwork and the critical factors that communications has become. More thd4@ million
influence t he c Thse majomabjeciive PaorRlerre waingfas a telephone line worldwid€©n

of the study is to cautiously examine the factors|thatthe other hand least developed countries have

have been playing a vitll telecgmmunication pegelatoh lexpsrug B 290rtiese r e n
in selecting the telecommunication service progder lowerthat of developed countries.

The study compriss a combination of descriptive,
exploratory and causalapproaches. The research Wireless communication has changed the working
involved data collection through theellular mobilé ~ environment and individual mobility. ~ Wireless

users at market p|aces and educationa' institutiors by:ommunication iS genel’a”y faCiIitated W|th Wil’e|ess data
using questionnairas primary data source atelecomn cards or by Connecting to the Internet through private or
operatorsd MI'S report pulPublicsnetwerkbaged gMiF| Rotpotsh ¢ sWide Argaq mp ;
others as secondary data sources. This studgisig ~ Networks (WANSs) of large work centers and sprawling
based on a survey research design. Another siady  educational campusegDanher 1996) Still other

based on some practical approach finding they professionals use PDAs, Machine Internet Devices,
Performance Indicator KPIs) data of the cellulan Smartphones, etc. to connect wirelessly to the Internet
networks. The received KPIs dateas compared with  through the network coverage area of telecommunication
the standardenchmark value and then confirm the best service providers.

cellular service provider.
Nepal, officially the Federal Democratic Republic of
Keyword$ Mobile communication, service quality, Nepal, is a landlocked sovereign state located in South

service providers, key performance indicator Asia. It is located in the Himalayas and bordered to the
north by the People's Republic of China, and to the
INTRODUCTION south, east, and west by the Republic of India. With an

Cusbmer ®rvice is related to satisfaction aitdeads to ~ &réa of 147,181 square kilometgt$,827 sq mi) and a
consumer preference and purchase. As competition haBOPulation of approximately 30 million, Nepal is the

been escalating among the corporations, it is ardentiyVorld's 93rd largest country by land mass and the 41st
necessary for them to | 88h Popylgus peuntry, Kethmapdy niss (e, oatin’s
perception about the communication qualitgall ~ Capital and the country's largest metropolis.

services, facility, price, customer care, se ce proyv

rvi
capabilities and other important factors that may have There is less than one telepieoper 19 people. Landline
been playing a vital role in selecting the telephone services are not adequate nationwide but are

telecommunication service provide(&im and Park, concentrated in cities and district headquarters. Mobile
2004 Hafeez, 201D telephony is in a reasonable state in most parts of the

country with increased accessibility and affordability;
Telecommunicatiorprovides a lot for the world. The therewere around 175,000 Internet connections in 2005
commerce that telecommunications creates is a nice litttNTA, 2007) After the imposition of the "state of
chunk of the gross world product. It provides business,emergency”, intermittent losses of serviignals were
money and market stability in the world. Not only does it reported, but uninterrupted Internet connections have
create these things as a product of itself, it benand resumed after Nepal's second major peopkyslution
enhances the whole world market by creating a tighterto overthrow the King's absolute power.

www.ijeid.com {IJEID © 2018 All Rights Reserved Page §0



An empirical assessment of service quality and customers preference SharmaandMahaseth

At present, the incumbent operator, Nepal Doorsanchatimited (UTL) & Nepal Satellite Telecommunications
Company Limited (NDCL) the than Nepal Private Limited (NSTPL) and 2 rural telecom service
Telecommunications Corporation (NTC) is operating licenses to private telecommunications operators known
local, domestic, long distance, international telephony,as STM Telecom Sanchar Privet Limited (STM) and
cellular mobile and internet service including ADSL in Smart Telecom Private Limited (STPL). Nepal is
Nepal. Besides NDCL the regulatory authority, NTA has committed to improving telecommunications services
issued one Mobile license to Ncell Private Limited and effciency through competition and effective
(NCell), two Basic to United Telecommunication regulation of the telecommunication sectors.

Subscription of Voice Telephony Service
Table 1 Availablevoice telephony serviée Nepal

Services / Operators Fixed Mobile Others Total
PSTN WLL GSM CDMA LMS GMPCS
NDCL 662,803 | 123,415| 10,180,617 | 1,216,671 - - 12,183,506
UTL - 49,748 - - 474,102 - 523,850
NCell - - 12,157,355 - - - 12,157,355
STM 2,832 - - - 155 - 2,987
NSTPL - 2,984 - - 2,83,468 - 286,452
STPL 598 - - - 1,294,300 - 1,294,898
Others - - - - - 1,742 1,742
666,233 | 174,336 | 22,337,972 | 1,216,671 | 2,052,025| 1,742
Total 840,569 23,554,643 2,053,767 26,435,781
Services Subscription (%)
Fixed 3.18
Mobile 88.90
Others (LMS, GMPCS) 7.75
Total 99.84
Population of Nepal 26,494,504 (Sourcbsgov.np)
Data/Internet Services
Table 2 Datallnternetservice.
Services Stibgrribers Total
NDCL UTL NCell STPL | STM ISPs
Dialup (PSTN+ISDN) 4,614 - - L - 5,840 10,454
Wireless Modem Optical Fibre Ethern - - - - - 46,152 46,152
Cable Modem - - - - - 65,202 65,202
ADSL 132,762 - - - - - 132,762
GPRS, EDGE,WCDMA 5,842,955 - 4,302,194/ 88,432| - - 10,233,581
CDMA 1X, EVDO 136,573 | 61,595 - - - - 198,168
WIMAX 12,060 - - - - - 12,060
VSAT based Internet - - - - 13 - 13
Total 6,128,964| 61,595| 4,302,P4 | 88,432| 13 | 117,194| 10,698,392
Internet Penetration (%) 40.37

Public Call Centres (PCO)
Table 3:Public call center.

Services Subscribers
Rur al PCOb6s of S 1,447
Rur al PCOb6s of S 598

Total 2,045

Table 4 Cellular mobile subscriber as on juyl015in Nepal

S.No. Service Providers No. of Subscribers
Nepal Doorsanchar Company Ltd. (NDC

L Subscriber (GSM + CDMA8,56,966) 12,178,522

2. United Telecom Limited (UTL) -

3. | Ncell Pvt. Ltd.(NCell) 12,157,355

4. STM Telecom Sanchar Pvt. LtdT8I) -

5. Nepal Satellite Telecom Pvt. LtNSTPL) 283,468

6. Smart Telecom Pvt. LtdSTPL) 800,000
Total 24,638,111
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The major objective of the study is toautiously
examine the factors(Communication Quality, Call
Service, facility, Price, CustomeCare, Complaints
Resolution and others)hat have been affecting the
consumer so perception

2005) Qualcanm created communications chips for
CDMA technology, it was privy to the classified

information. Once the information became public,
Qualcomm claimed patents on the technology and
became thedirst toeamimercializg@dmiekra, 2003)

telecommunication (cellular) serviaelivered to users
by cellular service providers in Nepal. GSM or CDMA Network Components
The mobile network is subdivided into two systems.

Each system comprises a numberfupictional units or
The GSM/CDMA Mobile Network Ar chitecture individual components. These two subsystems are:

GSM is, short for Global System for Mobile  Network Switching System (NSS)

Communications, one of the leading digital cellular 1 Base Station System (BSS)

systems. GSM uses narrowband TDMA, which allows § Operations and Maintenancesr@e (OMC)

eight simultaneous calls on the same radio frequencyy Mobile Station (MS)

GSM was first introduced in 1991. As of the eafl

1997, GSM service was available in more than 100In addition to these, as with all telecommunications
countries and has become the de facto standard imetworks, mobile networks are operated, maintained and
Europe and Asia. managed from computerized centers.

LITERATURE REVIEW

CDMA is short for CodéDivision Multiple Access a The BSS performs all the radielated functions and is
digital cellular technology that uses spregmbctrum comprised of the fédbwing functional units:

techniques. Unlike competingystems, such as GSM, { Base Station Controller (BSC)

that use TDMA, CDMA does not assign a specific § Base Transceiver Station (BTS)

frequency to each user. Instead, every channel uses the

full available spectrum. Individual conversations are The Base Station Controller (BSC) manages all the
encoded with a pseudandom digital sequend@ORI,  radiorelated functions of a mobile network. It is a high

2010) CDMA consistentlyprovides better capacity for capacity switch that provides functions such as MS
voice and data communications than other commercialmobile station) handover, radio channel assignment and

mobile technologies, allowing more subscribers to the collection of cell configuration data. A number of
connect at any given time, and it is the common platformpscCs may be controlled by one MSC.

on which 3G technologies are buitOAJ, 20(; Seth,

Structure of a GSM network (key elements) - ~— /4% |
LoopsiN ) —
MSC / VLR ,?\-"‘-'"_u' Network SubSystem (NSS!

I

< i

H/E ete — I
N | HLR i
™ ’ - AUC '

) EIR) |

557 Network | E--_.-/ !

|

e
("GPRS backbone )
TP Network /'/

e W

| GPRS Core Network

Gi|

e e L e

. N
# The Internet

|, {or a corporate)
\

\
S

Interface Names

|
Fi
o

Ny
A

Fig. 1. GSMnetwork showing access and core network.
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Qo =0 dB for urban
= 3 dB for Dense urban

Co-located BTS

Capacity calculation:

Cell Site

Remote BTS The capacity of a given network is measured in terms of

the subscribers or the traffic load that it can handle. The

\ / ! -4 former requires knowledge of subscriber calling habits
_ 2 (average traffic per subscriber) Whithe latter is more

Cell Site

general. The steps for calculating the network capacity

are

1 Find the maximum no of carriers per cell that can be
reached for the different regions based on the
frequency reuse patterns and the available spectrum.

1 Calculate the capay of the given cell using
blocking probability and the number of carriers.

1 Finally, the sum of all cell capacities gives the

23
Cell Site

Daisy Chained BTS

Fig. 2: The BTS system of the GSM network. network capacity.
Path loss calalation Speetrum efficiency = S /(N A x B)(2)
The general Path loss equation is given by (Okumara S- total spectrum available
Hata urban propagation model) N - reuse factor
Lp = Q1 + Q2 log (f)-13.82 log (Hbts) a (hm) + {44.9 ~ A-cellarea _
- 6.55 log (hbts)} log (d) + Qo B - channel bandwidth
@
Lp = Path loss in dB Erlang B table _ _ _ _
f = Frequency in MHz To calculate the capacity of the given cell using blocking
d = Distance between BTS atite mobile (120 Kms) probability and the number of carriers we need the-well
Hbts = Base station height in meters (30 to 100m) known Erlang B table or formulas an_d the no of traffic
a (hm) = Correction required if mobile height is more channels for different number of carriers. Theutewe
than 1.5 meters and is given by: get is the trgfflc capacity in Erlangs, whlch can easily be
a (hm) = {1.1 log (f} 0.7} hmi {1.56 log (f) - 0.8} for transferred into the number of subscribers.
urban areas and Erlangs = n x /3600 (3)
=3.2{log (11.75hm3-4.97for Dense urban areas ' n=no of calls attempted
hm = mobile antenna height-(Dm) 1 t=total duration in seconds
Q1 = 69.55 for frequencies from 150 to 1000MHz
= 46.3 for frequencies from 1500 to 2000MHz Key Performance Indicator (KPI) for Cellular
Q2 = 26.16 for 150 t01000 MHz Service Network along with benchmark values and
= 33.9 for 1500 to 2000 MHz period for averaging:

Table 5:KPI for cellular serviceas per NTA

S.No.] Parameters | Bench Marks | Averaged over a period of

Network Performance:

Sample of 1000 calls over

1 |Service Access Delay <15 sec )
period of one quaer

2 | Call Setup Success Rate >90% One quarter
3 | Call Drop Ratio <3%
4 | Point of Interconnection(Pol) Congestion <1%
5 |Response Time to the Customer fro Assistance

i) % of calls answered (electronically) (IVR):

within 30 sec 80%

within 60 sec 95%

i) % of calls answered by operator (voice to Voice): One Quarter

Within 60 sec 80%

Within 90 sec 90%

Customer Care:
6 | Promptness in attending customers request (95% of requesi

9 Service disconnection One Quarter

1 Additional facility By next dy
Billing Complaints and Redressal:
7 |Billing Complaints per 1000 bills issued per month <1 One Quarter
8 | % of billing complaints cleared within a month. >99% One Quarter
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S.No.] Parameters | Bench Marks | Averaged over a period of
Customer Perception regarding the services:
% of customersatisfied with the network performance,
9 S o >90%
reliability and availability.
10 | % of customers satisfied with the provision of service. >90%
11 | % of customers satisfied with billing performance. >85%
12 | % of customers satisfied with the help/ enquimvees. >85%
13 | % of customers satisfied with the maintainability. >90%
14 | % of customers satisfied with the offered supplementary >90%
15 |Overall Customer Satisfaction >90%
RESEARCH DESIGN & METHOLOGY relationship, innovativeness, restoration capability,

Data Collection Procedures

Primary Database

A total of 125 questionnaires were distributed and 112
out of them have been completed, implying a response
rate of 90 percent. Questionnaire includes five main
construct i.e. image, price, qualitycustomer
satisfaction and loyalty. Each construct hade¢hto

five questions with an itemizeditker ranking sacle of
1-5 (1=very poor, 2=poor, 3=average, 4=good,
5=excellent). All constructs are measured using
multiple indicators. Customer satisfaction was assessed
on six items viz. call service, communicatjoprice,
facility, customer care, andervice provider Call
service was evaluated by two iteniscall forwarding

and waiting and service quality. Communication
dimension was assessed by call quality, call drop rate
and geographical coverage area. Facifactor was
covered by items short message service, technology
use, and mobile entertainment. Price factoas
represented by items call rate, promotional offers and
product range. Customer care comprising of complaint
redresal system and complain restibn. Service
provider factor constitute with the itenis customer

GSM-Voice Call Test

reliability and responsiveness. The data collected from
questionnaires were analyzed by reliability Analysis
and factor analysis.

Secondary Database

For the study of this thesi§econdary Data was also
used and analyzedwhich is collected from the
Management Irdrmation System (MIS) report
prepared regular basis & others by the
telecommunication service providelikei NT, NCell,
NSTPL. All the existing service key indicator
parametergKPIs) mentioned in the MI&re takerfor
the study

DATA PRESENTATION AND

ANALYSIS

Drive Tests

The purpose of DT was for benchmark between Ncell
and NTC GSM, WCDMA and LTE Coverage
Verification. For his the DT route were selected to
secure all sectors are being covered starting from site
under verification the route was followed to other sites
of the entire defined area route.
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Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-120;100) 0 0

Rx Level Sub [-100;90) 0.19 0.51

(dedicated) [-90:80) 13.64 20.99

[-80,70) 54.95 46.3

[-70,10] 31.22 32.2

Rx Quality:

NCELL NTC

RxLev Sub
® [-120,-100)(0)
© [100,-90)(47)
[-90.-80)(3289)
© [-80,-70)(13252)
® [-70,-10](7528)

RBxLev Sub
® [-120,-100)(0)
@ [100,-90)(127)
[-90,-80)(5237)
@ [-80,-70)(11551)

® [-70,-10](8035)

Fig. 4: Ncell and NTC Legend : RxLev Sub

Table 6:RxLev Sub

Fig. 5: Ncell and NTC Map: RxQual Sub

RxQual Sub RxQual Sub
®[0,1)(13773) ® [0,1)(17025)
® [1,3)(3650) @ 11,3)(3237)

[3,5)(3663) [3.5)(2820)
® [5,7](3030) ® [5.7](1868)

Fig. 6: Ncell and NTC Legend: RxQual Sub

Table 7:RxQual Sub

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[0,1) 57.11 68.24
. [1,3) 15.14 12.97
R lity Sub
X Quality Su [3.5) 15.19 113
[5,7] 12.56 7.49
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Fig 7: Ncell and N

TC Map: C/I Worst

CJ/l Worst CJ/l Worst

® [-30,0)(318) ® [-30,0)(232)

® [0,5)(3768) ® [0,5)(2488)
[5.9)(4051) [5.9)(3106)
[9.12)(4097) [9.12)(3840)

@ ne2,20$12251) ©12,20)15823)

® [20,35)(372) ® [20,35)(1102)

® [35,45](0) ® [35,45](0)

Fig. 8: Ncelland N

TC Legend:C/I Worst

Table 8:Ncell and NTA_egend: C/l Worst

2G Drive Test KPI

Name of Parameter| Thresholds | Ncell Pecentage | NTC Percentage
[-30,0) 1.28 0.87
[0,5) 15.16 9.36
[5,9) 16.3 11.68
c/ [9,12) 16.48 14.44
[12,20) 49.29 59.51
[20,35) 15 4.14
[35,45] 0 0
(Voice)
Table 9:2G Drive Test KPI (Voice)
Name Value
Ncell NTC
Outgoirg Call Setup Success Rate(%) 100% 94.29%
Call Drop Rate(%) 1.82% 9.09%
HO Failure Rate(%) 1.53% 1.69%
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WCDMA -HSDPA Test
3G RSCP for 1st Bestn Active Set:
NCELL NTC

2km ! : 2km
—_— ) —_—

Fig. 9: Ncellland NTC Map: RSCP For 1st Basictive Set

RSCP For 1st Best In Active Set RSCP For 1st Best In Active Set
® [130,-105)(0) ® [130,-105)(0)
@ [105,-95)(16) @ [105,-95)(189)
[-95,-85)(840) [-95,-85)(1840)
© |-85,-75)(5850) © :85,-75)(5997)
@ [-75,0)(15716) @ [-75,0)(17199)

Fig. 10: Ncel and NTC Legend: RSCBr 1st Bestn Active Set

Table 10:Ncell and NTC Table: RSCer 1st Bestn Active Set

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-130;105) 0 0
[-105;95) 0.07 0.75
RSCP [-95,-85) 3.75 7.29
[-85,-75) 26.09 23.77
[-75,0) 70.09 68.18

3G Ec/lo for 1st Bestin Active Set:
Table 11:Ncell and NTC TableEc/lo for 1st Best in Active Set.

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-40,16) 3.9 2.41
[-16/12) 36.29 17.28
Ec/lo
[-12,6) 56.74 76.26
[-6,0] 3.07 4.05
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Fig. 11: Ncell and NTC Map:Ec/Iéor 1st Besin Active Set

Ec/lo For 1st Best In Active Set Ecflo For 1st Best In Active Set
L [-40,-16)(874) e [-40,-16)(609)
[-16,-12)(8136) [-16.-12)(4358)
O 2612719 @ [12,-6)(19235)
] [-6,0“688] & [—B,l]ul 022)

Fig. 12: Ncell and NTC Legend:Ec/lor 1st Besin Active Set

3G Drive Test KPI (HSDPA):

Table 12 3G Drive Test KPl (HSDPA)

Name Ncell Value | NTC Value
PDP Activation Success Rate(On PDPReq)(%) N/A 100.00%
Session Drop Rate(%) N/A N/A
R99 SHO Success Rate(%) 99.96% 99.97%
H to H IntraFreqCell Change Success Rate(%) 100.00% 100.00%
Intra Freq EDCHServing Cell Change SHO SueseRate(%) 100.00% 100.00%
Session Setup Time Avg(ms) N/A N/A
UE Pilot Pollution Rate(%) 9.28% 5.15%

3G HSDPA Throughput Comparison of Ncell and NTC:
Table 13:3G HSDPA Throughput Comparison of Ncell and NTC

Element RLC PDU Throughput RLC PDU Throughput

DL MS1 NCELL HSDPA HSDPA NTC

Average 6100.32 2837.61

CDF 5% 10466.41 4859.15

Maximum 28320.89 13746.43

Minimum 0 0

Standard Deviation 4882.26 2415.77

[0,56) 406(5.52%) 390(4.91%)
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RLC PDU Throughput

RLC PDU Throughput

Element DL_MS1 NCELL HSDPA HSDPA NTC
[56,128) 100(1.36%) 141(1.78%)
[128,256) 118(1.60%) 209(2.63%)
[256,512) 349(4.75%) 863(10.87%)
[512,1024) 285(3.87%) 614(7.74%)
[1024,2048) 599(8.14%) 1370(17.26%)
[2048,14336) 4978(67.68%) 4350(54.81%)
[14336,58000] 520(7.07%) 0(0.00%)
Sum Total 7355 7937
LTE-DL Test: LTE Serving RSRP
NCELL NTC
W 4 ' y
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Fig. 13: Map: Serving RSRP
Serving RSRP Serving RSRP
® [-140,-110)(11) ® [-140,-110)(35)
[-110,-90)(3876) [-110,-90)(5646)
[-90.-80)(8286) [-90.-80)(7303)
[-80.-70)(9354) [-80.-70)(8515)
® [-70,-40](3469) ® [-70,-40](5097)

Fig. 14: Legend:Serving RSRP

Table 14 Serving RSRP

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-140;110) 0.04 0.13
[-110;90) 15.51 21.23
RSRP [-90,-80) 33.15 27.46
[-80,70) 37.42 32.02
[-70,40] 13.88 19.16
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Fig. 15: Serving RSRQ Comparison

Fig. 16. Legend:Serving RSRQ Comparison

Table 15 Serving RSRQ Comparison

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-40,16) 0.43 0.31
[-16/14) 2.68 0.51
RSRQ [-14/12) 15.42 2.55
[-12-10) 62.61 16.88
[-10,0] 18.86 79.75

LTE Serving SINR

Table 16:PCC SINR Comparison.

Name of Parameter| Thresholds | Ncell Percentage| NTC Percentage
[-20,0) 5.32 3.86
[0,6) 15.62 15.98
PCC SINR [6,12) 26.54 27.36
[12,18) 28.26 24.53
[18,50] 24.26 28.28
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