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A Proposal for Test Data Standardization for
Handsets Evaluation in Simulated Networks
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Abstract—More thorough testing prior to deployment and a supported by new mobile communication and computing de-
reduced time to market are competing objectives that handset vices that offer a broad variety of resource and applications
manufacturers must try to optimize. Thus, the evolution of 4 ysers. This has increased the pressure on the test stage of
test methodologies, with the use of simulation environments, is S . .
an essential requirement to accelerate the product realization the process, which is reqUIred.to apply more e?(tenswe and
process. One important issue for test simulation environments €fficient procedures of evaluation so that the final product
is to specify the test data that is going to be used during the meets the fast time-to-market goals and it can compete in the
simulation. Such data can be classified into two groups: the global marketplace.
test case batteries and the set of cells parameters that compose Considering this fact, the use aktwork simulatorg1] in

a scenario. Currently, however, we have neither a standard laborat - ted wirel twork of | .
for a test suite that covers all the required tests for handsets aboralory, Using a generated wireless network ot low power, 15

certification, nor a default benchmark of real world test scenarios. @ trend in replacing the manual performance of tests, which use
This paper presents our approach to deal with both issues. First real carriers” networkseld-testing. However, the appropri-

we discuss our proposal to classify and specify tests cases so thajte use of a simulation environment requires the specification
we could generate a proper test suite for handsets network tests. ¢ 5 1ot suite that is in fact able to testify the correctness of

Then, we present our experience in creating a database with handset i | situati d . For that end. th
real information about handsets network scenarios of several & Nandsetin several situatons and scenarios. or that end, the

Brazilian sites. suite must consider the features of completeness (it must cover
Keywords—Network simulation, cells description, test cases all the tests required for different carriers and test proceedings)
handsets technology. ' ' " and generality (it could be used to test any handset). Note that

Resume—A realizacio de testes em celulares e a necessid(,jwh:’different carriers (each carrier provides a different wireless
de um rapido lancamento de tais celulares no mercadoas network) usually require different test batteries, which evaluate
objetivos conflitantes que os fabricantes devem otimizar. Con- subsets of network operations. Furthermore, it is important
sequentemente, a evollip das metodologias de testes, com o usothat tests in laboratory can simulate real world scenarios. This

de ambientes de simulago, & um requerimento essencial para means the simulated cells must be configured according to
acelerar o processo de produo. Um importante aspecto dos information of real handsets networks
ambientes de simulago & a especificago dos dados de testes )

que VAo ser usados durante a simuldp. Tais dados podem ser ~ The remainder of this paper discusses our approaches for
classificados em dois grupos: as baterias de casos de testes e @ealing with these issues and it is organized as follows: Section
conjunto de parametros das €lulas que com@em um cerério. || introduces the handsets network test domain and presents an
Atuaimente, contudo, réio existe um pad&o para um conjunto de o ironment for networks simulation, which enables the per-

testes que cubra todos os testes requeridos para a homologagle f f network tests in laborat Section 11l di
um aparelho, nem uma biblioteca padéo de testes composta por ormance or Network tests In laboratory. section IScusses

cemarios do mundo real. Este artigo apresenta nossa proposta the SpeCification and classification of test cases for handsets
para lidar com tais aspectos. Primeiro ms discutimos nossa operating in such simulated networks. Section IV describes
proposta para classificar e especificar casos de testes de forma qughe process of specifying test cases via a common template.
possamos gerar um apropriado conjunto de testes para celulares. gection v/ presents our experience in creating a database
Ent&o, nbs apresentamos nossa expé@rcia em criar um banco de with real world information about handsets network nari

dados com informago real sobre cedrios de redes para celulares ea 0. ormation a Ou. a Se_s Ff' 9 S_CE a .OS'
em diversas regbes brasileiras. Finally, Section VI concludes this work, highlighting its main

. - _ i contributions and future directions of our research.
Palavras-Chave-Simulacdo de redes, Descri#go de &lulas,

Casos de testes, Tecnologia @wel.
Il. NETWORK SIMULATION

I. INTRODUCTION Network tests for handsets intend to verity if new devices

The handset development has evolved into a complex i€ able to perform a set of operations pre-defined by car-

gineering process, mainly because of the current capabilitfié&'s- The majority of such operations, such as handovers
and reselection of cells, are default operations of any carrier

Clauirton Siebra, Paulo Costa, Fabio Q. Siva and A&ndM. network. However, specific operations can be offered for just
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{cas,phrc,fabio,amgcin.ufpe.br. The results presented in this pape‘f"Xpe”ence eatures of the device, user interface, performance

have been developed as part of a collaborative project between Samsofigdata applications, battery life and others. Rather, network
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It is known that field-testing can be costly mainly in There are some efforts in the direction of unifying the
terms of travel, time and potential disruption to the networkerformance of network tests via the creation of certifications
Such problems have motivated the development of simulatioanters. These efforts vary with different technologies and
environments to wireless networks, which support the perfayeographies. For example, the procedure for evaluating the
mance of a significant variety of network tests. This workGSM technology is managed by tHRCS Type Certification
in particular, is based on our experience with the Anite/SABeview Boardin the U.S., while theGlobal Certification
network simulator [1]. Forum acts in other countries. Furthermore, groups like that

The simulation environment enables the handset to comlso elaborate documents, such as the 3GPPTS 51.010-1,
municate within any network configuration, of up to eightvhich contains collections of test cases to handsets validation.
base stations, under laboratory conditions. A PC controlléfe have used documents like that to support and aggregate
runs the network simulation software and controls the basentent to our test suite. Note that this process of generating
station simulators (Cells 1 and 2). The test sets interact wist cases is always in evolution. For example, the third
the handset under test via a normal RF interface (Fig. 1) ageneration mobile system [4], which is based on the evolved
to test end-to-end communication, the PC can be connect@8M (Global System for Mobile Communications) [3] core
to Internet, allowing data to be transmitted to the handsetetworks, will require several new tests mainly associated with
Using this configuration, for example, we can emulate a twaultimedia transfer communication.
cells scenario and perform tests that involve handovers, cellThen, after consolidating all the information from carriers
selection and cell reselection for circuit switched, packet basedd certification documents, we have elaborated a classifica-

and dual transfer mode (DTM) services over GSM. tion that currently has 25 test batteries. The test cases were
mainly classified according to technological aspects and kind
VWY internet access i of services that they are supposed to evaluate. Details about

the batteries (battery characterization, percertag¢ests and

FLAN LAN . .
@ éﬁ examples) are given in follow.
E" (== oo

=] Lad

A. Dual Tone Multi-Frequency (DF)

Dual Tone Multi-Frequency, better known tmich-tone is
a system of signal tones used in telecommunications. There
o are twelve DF signals, each of which is made up of two tones
from the following selection: 697 Hz, 770 Hz, 852 Hz, 941 Hz,
1209 Hz, 1336 Hz, 1477 Hz. The tones are divided into two
groups (low and high) and each DF signal uses one from each
group. This prevents any harmonics from being misinterpreted
Fig. 1. Framework architecture. as part of the signal. The DF test battery represents 1.9% of
the test cases and it verifies if DF signals are recognized by the
An important feature of network simulation environmentaetwork. In this way, an example of DF test Bend DTMF
is their flexibility in configuring cells. At the moment wecommand 1
are specifying both artificial scenarios via the simulator cells
editor and real scenarios via the collection and definitign Emergency Call (EC)

of a database contained real network information of several o, . .
Brazilian cities. Using the editor, for example, we can set the Many countries” public telephone networks have a single

cell identity, the channel descriptions and the frequency li§Mergency telephone number, sometimes known as the uni-

The set of all these parameters defines a cell and the collecti&S2! emergency telephone number or occasionally the emer-
gncy service number, which allows a caller to contact local

of all cells defines a scenario. Using this architecture we ha¥

performed about 59% of the total number of tests that we hagB'€r9ency services for assistance. The emergency telephone
mapped. number may differ from country to country. It is typically a

three-digit number so that it can be easily remembered and
dialed quickly. The DF test battery represents 0.3% of the test
cases and it verifies the network recognition of emergency
The principal sources of information, to create a suite @flls in different situations. An example of EC test Make
tests, are the requirements of carriers. Indeed, if the camih emergency call without SIMCARD
ers account for creating and maintaining wireless network
services, it is natural that such carriers also provide th€ |hternational Mobile Equipment Identifier (IE)
requirements that a handset must implement to operate ov
their networks. However the tests provided by different carrier
are not uniform and present several variations related 3(1
their procedures. Thus, we needed to carry out a process
information extraction and consolidation to create a proposakamount of test case in each battery is not definitive, as well as the amount
of a suite test. of batteries itself.

]
Combiner |----- ML '

b LA LA (] Qe
PC Controller Cell 2

IIl. A CLASSIFICATION FORNETWORK TESTS

e

{'he International Mobile Equipment Identifier is a unique
-digit number used by the GSM network to identify valid
Syices. Such identifier appears on the label located on the
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back of the phone and it is automatically transmitted by tHe Supplementary Services (SS)

phone when tohe network asks for |t_. The _IE_test battery GSM supports a comprehensive set of supplementary ser-
represent_s 9'2/0. (.)f the test cases, which verily If the hand%/?c}es that complement and support the main phone and data
has a valid |dent|f|er,. An. example of |E test caseSkow the services. They are all defined in GSM standards and some
IME in the handset’s display examples are Call Forwarding and Explicit Call Transfer. The
SS battery represents 4.6% of the test cases, which evaluate
D. International Mobile Subscriber Identifier (IS) such services. An example of SS test caseDisable voice
An International Mobile Subscriber Identity is a uniquéalls no reply forwarding by handset’s menu
number that is associated with all GSM and Universal Mobile
Telecommunications System (UMTS) network mobile phon
users. It is sent by the mobile phone to the network and 5
also used to acquire other details of the mobile in the HomeNormally, before performing an international call from
Location Register (HLR) or as locally copied in the Visitomnywhere, we need to know the appropriate International
Location Register [3]. The IS test battery represents 0.3% Birect Dial code (IDD) for the country that we are calling
the test cases and it verifies the valid of IMSI operations ovBEom. With GSM however, this is not necessary because
the network. An example of IS test caseBshibition of IMSI most GSM phones have a special ~'+ key”” feature that will

International Calls (IC)

detach logs at BTS/Simulator automatically insert the correct IDD code appropriate to your
current location. The IC battery represents 0.6% of the test
E. Phonebook Access (PA) cases and one of their functions is to verify this "+ key”

he phonebook luati ¢ hand q . Ifeature. An example of IC test case Make an international
The phonebook evaluation of handsets does not invo ﬁtgoing voice call

operations over the network, so that it is not required by the

network standards testing. However, consumers and carriers

often motivate the handsets manufactures to develop this kikd Unstructured Supplementary Service Data (US)

of te_st, so that a PA battery was included in our test SUIte'Unstructured Supplementary Service Data is a GSM com-

In this way, the PA battery represents 2.4% of the test cases .~ .
. . . . unication technology that is used to send text between a

and it accounts for evaluating the operations that interact rrrp?obile hone and an aoplication proaram in the network

the handset phonebook. An example of PA test cadeeatete P P prog '

a contact in SIMCARD's phonebook through the handse¢ plications may include prepaid roaming or mobile chatting.
menu e US battery represents 0.2% of the test case and an

example of such test isverify if the USSD string is NOT
in the dialed calls register
F. Air Signaling Tests (RF)
Air Signaling or Radio Frequency tests are related to low
level network operations, such as cells” selection, re-selecti!m,Short Message (SM)
handovers and broadcast. The RF battery represents 3.8% @&hort Message Service is a telecommunication protocol that
the test cases and an example of such test®ésselection allows the sending of ““short™™ (160 characters or less) text
between two 900 MHz cells from the same service providetessages. Such messages do not require the handset to be

simulating smooth power variation active and within range and will be held for a number of days
until the phone is active and within range. The SM battery
G. Call Identification (CI) represents 7.4% of the test cases and it evaluates the SM

. e L service in several extreme situations, such as full SIM card and
Call identification is a switching system feature that allow

an attendant to visually identify the type of service or trunﬁandset memory. An example of SM test cas&Sisnd a SMS
y yP Wwith a 160 characters text, using only letters and numbers

group associated with a call directed to the attendant’s posi-

tion. The CI battery represents 2.4% of the test cases, which

deal with operations related to this kind of identification. Am. Enhanced Messaging Service (EM)
example of Cl test isReceive a voice call from an originator

listed at the SIMCard’s phonebaok Enhanced Messaging Service is an adaptation of the SM

Service that allows users to send and receive ring tones and
] combinations of simple media. In this way, users can integrate
H. Voice Call (VC) text, melodies, pictures, sounds, and animations to enhance the
Voice call is the most common operation performed over tlexpressive power of messages that are limited by the display
network and there are several situations that must be evaluatahstraints of mobile devices. The EM battery represents 4.0%
such as calls during handovers and using adaptive Multi-Ratethe test cases and it evaluates the traffic of this media
Codec (AMR) in full and half rate. The VC category representsver the network, as well as the correctness of its delivery
5.2% of the test cases and an exampleMske a voice call to receivers. An example of EM test case$&nd a EMS and
to a destination that does not have neither call waiting ndill the text with no more than 160 characters, including a
voice mail picture. Check if it is correctly received by its destination
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N. Multimedia Messaging Service (MM) This justifies the specification of a JV battery, whose tests
Multimedia Messaging Service is a communication tecl¢@S€s evaluate the ability of handsets to download and execute

nology developed by 3GPP that allows users to exchanr}]%"a applets. At the moment the JV battery re_presents 0.2%
multimedia communications between handsets and other §&the test cases and an example of such testdage a Java
vices. This service is an extension and improvement of th@Plication download and test.it

EM service, which supports, for example, transmission of

streaming video. Furthermore, unlike SM and EM serviceS, SIMCard (SC)

the size of an MMS message is unlimited, although servicep sypscriber Identity Module (SIM) is a removable smart
providers are likely to impose their own size restrictiongarq that stores network state information which is broadcast to
To fully operate, the MM service requires a 3G network from the network, such as tHeocation Area IdentityLAl).
Temporarily, however, this service has been based on thgother SIM function is to store a key identifying the handset
General Packet Radio ServicggPRS), which implies some geyice subscriber. The use of SIM cards is mandatory in the
limitations (a good discussion about this evolution is presentggs\, world, so that their evaluation is part of the network test
in [5]). The MM battery represents 13.9% of the test cases apg, jirements. In this way, the SC battery represents 2.0% of
we are considering the GPRS-based operations, while the (s test cases and it basically verifies the SIM card capabilities.

based battery [2]) is part of our future extensions (they ajg, example of SC test case iEest the network lock by service
already mapped but not implemented). An example of MMrovides

test case isReceive a MMS with subject. Fill the image object
with images of different sizes and formats (GIF, Animated GIF,
PNG and WBMP) T. Bluetooth (BT)

Bluetooth is a radio standard and communications protocol
primarily designed for low power consumption, with a short
range (1 meter, 10 meters or 100 meters) based on low-cost

The Wireless Application Protocol, or WAP, is an opeRyansceiver microchips in each device. Bluetooth lets these
international standard for applications that use wireless cofbyvices communicate with each other when they are in range.
munication. Its principal application is to enable access fthe devices use a radio communications system and they do
Internet from a handset. The aim of the WP battery, whighbt have to be in line of sight of each other. The BT battery
represents 5.5% of the test cases, is to evaluate the use of r@b”‘resents 7.1% of the test cases and an example of test is:

protocol by the handset, such as connection to WAP sessiQRsify that the handset discovers any devices situated nearby
and use of PDP (Packet Data Protocol) context. An example

of WP test case isMake a GPRS Detachment by handset
menu, without having activated a PDP context

O. Wireless Application Protocol (WP)

6. Functionalities-Test (FT)

The FT battery considers several test cases that are not
P. Browser (BW) related to network validations, however they are provided
' as a form to complete the handset validation. This battery
A handset browser provides all of the basic services ofr@presents 1.4% of the test cases and an examplraste a

computer based web browser, but simplified to operate withjielcome message and verify if it appears correctly when turn
the restrictions of a handset. In this way, the BW battegyn the handset

represents 8.2% of the test cases and it accounts for evaluating
such services. An example of BW test case@s: to a WML .
V. E-mail (EL)

URL, test and check correct visualization and execution of o ) o o _
buttons and inputs elements The ability of sending and receiving e-mails is becoming

a very common feature of handsets. In the same way that
e-mails are provided by normal computer desktops, e-mails
Q. AT Commands (AT) from/to handsets must consider a set of requirements, such as
Most GSM/UMTS handsets include an internal modentext format and the capability to annex several types of file
which recognizes AT commands. Thus several operatiofisimat, such as figures and music files. The EL battery, which
defined in the 3GPP TS 27.007 specification [6], can be peepresents 8.0% of the test cases, intends to evaluate all these
formed using such commands. For example, standard phofigictions related to e-mail service for handsets. An example
book access or short messages (SMS) sending, modificatidrEL test is: Send an email without subject, with text, and
and deletion. The AT battery, which represents 4.4% of the tegith attached sound files in different formats
cases, considers these operations and an examplgtiste a
voice call using ATD command W. Streaming (ST)

Streaming is the kind of multimedia that is constantly
R. Java(JV) received by, and normally displayed to, the end-user while
During the last years, Java is increasing its role as handgds being delivered by the provider. The name refers to the
platform. One of the reasons is the popularization of J2Mdelivery method of the medium rather than to the medium
(Java 2 Micro Edition) as development language for handseitself. The ST battery, which represents 8.4% of the test cases,
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evaluates the ability of the handset in receiving this kind dfie manual execution of the tests. However, considering the
media. An example of ST test is:Establish a streaming execution in a simulation environment, they must be translated
session with a server providing live content composed of videpnsimulation scripts and such translation is dependent of the
and audio where the audio is encoded using AMR-NB and trepresentation language used by each simulator.

video using H.264/ MPEG4-AV.C

IDENTIFIER RF_TCOO5

DESCRIPTION Handover between two 1800 MHz cells.
Handset with SIMCard and connected to Anite Simulator.

X. UAProf (UA)
Both 1800 MHz cells must be created in the Anite Simulator and activatad,

The User Agent Profil{UAProf) specification is concerned Fr=stes  ocmn e
with capturing capability and preference information for wire
. . . . . QUE PRO CEDURE _ 0 EXPECFE_I] RESULT
less devices. This information can be used by content providi | e [swich randseton U MESe ek " CRANNEL REGUEST:
. . . B ition of the SPN at handset's display and verify the
to produce content in an appropriate format for the Specif 2 | aumsic |ssewocsnion weoate s caia. | S

S
Vel the following message I the Anit

PRECONDITION

in the Anite Simulator log
S_SDCCHM LOCATION UPDATING ACCEPT"
Anite Simulator log

device. The evaluation of related UAProf features is carried g|_* | Ml |Mae 2 wice cal SCaE S5 SIJS;%HMmCAALL(EPEOCt‘EED\:ve"
by the UA battery, whose tests account for 4.7% of the tot————- "I B S ooie sean po ot conecr

“G-Cell A S5 < MS FACCH HANDOYER COMPLETE"

number of tests. An example of test Idser-Agent launched | s | wewa [oowtvms tovaes Yty ng olowng msseags n e Anie S ooy
o e A — “Verily the following message in the Anile Simulator Io

by MMS clients and URL of the UAProf

"G-Cell A MS->55 SDCCHM  IMSI DETACH INDICATION"
“erify the following message i the playback window i the Anite SHmalator
“Werdict : PASS"

10 Automatic | Deactivate cell A and call B.

Y. Roaming Broker (RB)

The Roaming Broker platform enables a GSM carrier to atg- %
as a hub for roaming traffic by policing signaling traffic in a
centralized location. It operates as an enhanced gateway with
filtering rules tailored for roaming, which enables carriers to
act as brokers between roaming partners. It also has additiondNetwork simulators provide basic cells that we can config-
interoperability and security mechanisms to simplify proviure to create scenarios according to specific needs. However,
sioning, maximize inter-working and ensure network integritgome carriers require the test performance in their own net-
All these features are considered by the RB battery, whig¥prks, using their cells and parameter, so that they can be
represents 2.6% of the test cases, and an example of tessige if the handsets work properly in such networks. To still
Location Update Reject - PLMN Not Allowed at two 190@erform the tests in laboratory, we have decided to create a

Example of test case specification.

V. DATABASING REAL SCENARIOS

MHz cells with PIN1 enabled database with information of several real networks, so that
the simulator could load this data and run simulations of real
IV. TESTCASESSPECIFICATION scenarios. This process is detailed in the next sections.

The next step, after the test cases classification, is to identify
and organize the common concepts related to test cases soAhaEvaluation of Tools for Capture

they can be represented in a unified way. From our analysishe first step to create a database with real network sce-
we have defined the following concepts: narios is to use a real time network monitoring tool that
- Test Case Identifier: a unique key that identifies a testcan capture information about cells and their parameters.
case (TC) among all the test cases collection. The patte&nch tools are referred here &direless Network Capture
proposed in our project iscxx-TCyyy>, where “xx”" Tools(WNCT) and we have analyzed three of them: SAGEM
represents the battery identifier and “yyy”” represents tg290, TEMS and NEMO.
TC number. For example, SMICO03 is the third test case SAGEM OT209 is a WNCT that was designed to support

of the Short Message (SM) battery; the validation of GSM and GPRS networks. This tool is
- Description: a short description about the main functioomposed by a handset-like hardware and a GSM/GPRS
of a test case, software that enables the visualization, recording and replay
- Preconditions: required initial conditions to the perfor- of all information. The physical interface is based on standard
mance of a test case; serial interface, which makes easier the use of the terminal
- References:indicate the files, such as the test script$n both trace and transfer modes. SAGEM is able to store
associated with a test case, measurements made in real time without the need of an
- Estimated time: average required time to perform a tesg¢xternal memory device. However its capability is limited,
case, so that it is important to continually download the data to

- A list of n test case stepssteps can be represented by computer using the data interface in trace mode or using an
the 4-tuple <step,technique,procedure,expected-resultinfrared connection. Apart its good usability, we have found
wherestepis a sequential integer valuggchniquespec- out problems of compatibility between the SAGEM data and
ifies if the step is manual or automatipjocedureis the Anite simulator. After loading the collected cells and
the description of the step, anekpected-resulis any configure the scenarios using such cells, we have noticed that
verification to be checked on the handset display or agveral operations, such as Location Update, did not work
the simulator execution log. properly. To attenuate this problem, we have changed some

Such concepts are organized in the template of Fig.2 in oramlls” parameters, turning them more ““friendly”” to Anite. This

to create the test cases. Test cases can be directly used to &sdidn had some positive effects, so that some operations, such
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as handovers between cells, were possible. However, other
operations were still presenting problems and we could not
apply more changes to the cells because this action could lead
to cells that do not represent the real-world collected scenarios.
TEMS is an Ericsson tool that offers data collection, real-
time analysis and post-processing function. One of the main
aims of TEMS is to offer a multi-vendor and multi-technology
support, considering the major vendors (e.g, Samsung, Mo-
torola, Nokia, etc.) across multiple technologies (e.g, GMS,
CDMA, etc.). The collected data from TEMS is presented
in real time and its interface allows users to filter network
data and focus on relevant information for in-depth analysis.
Differently from SAGEM, the TEMS tool is composed byrig. 3.
mobile, a PC and GSM/GPRS software that must be together
during the data collection. The import of TEMS data by Anite
requires the use of a specific template, which should ensure VI. CONCLUSIONS ANDDIRECTIONS
data compatibility between the two environments. Unfortu- Thjs paper has two main contributions. First, a proposal for
nately, ever using such template, we were not able to creglgssification and specification of handsets network test cases.
cells, using the collected data, in the Anite simulator. Second, a discussion about important steps for the database
NEMO is another option for portable engineering tootreation of real wireless network scenarios. Both contributions
designed for measuring and monitoring the air interface gfe initial efforts towards the definition of a standard process
wireless networks. This tool is able to support measuremefgs certification of handsets similar to those carried out by
on GSM, GPRS, EDGE and WCDMA networks. Our analysighe PCS Type Certification Review BoaRITCRB or Global
has identified that NEMO is more flexible than TEMS angertification ForumGCF. In fact, there is a lack in Brazil of
SAGEM because it permits the log files export in differendych kind of service, so that the task of certification is usually
format, which means that the formats can be open and devgdvformed by the carriers themselves. Future efforts of this
opers have more flexibility to work with the integration of thgyork aim to provide a complete test suite and database of
NEMO's data with other applications. Another positive featuigetwork scenarios for handset certification. For that end, we
is the Quadri-band capability of NEMO. This means that {eed to work closer with network carriers to develop a certi-

is able to collect data from 850MHz, 900MHz, 1800MHzication program that ensures full interoperability, considering
and 1900MHz, depending on the handset model. However, th@ particular features of the Brazilian networks.

principal fact related to NEMO is its ongoing integration with
Anite environment, which will enable a complete compatibility
between these two environments.

IN36
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Example of route, considering important sites of a specific carrier.
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