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Abstract:

Push to Talk over Cellular (PoC) is an instant ragsgy type of new mobile
service. It is possible to use PoC on one-to-onmev@&sations and one-to-many
conversations. The PoC service has not been asssiatas predicted in Finland.

In this thesis a multi-access PoC-system was imghted and user experience
was collected. The system can be accessed bothawrtbbile phone PoC client
and a PC PoC —client. 14 testers took part in ¢3¢ twhich lasted 2 months.
During and after the test participants were askedamswer questionnaires.
Another method was to observe a moving-situatiomvinch five of the testers

participated. Also network measurements were pexor to analyse the user
experience.

The results of the survey show that users find RaCand quite easy to use.
Results also show that mobility is very importasitice no one actually took part
in the test with a PC PoC —client. Delays, lossas some difficulties with PoC
clients are still problematic. Measurements shamilar delays, though they show
no losses in network traffic. Even though PoC iasidered easy, not so manyj
actual use cases can be found in everyday lifetsdajority prefer other instant
messaging. Instead the participants suggested nsaegific situations and
occupational groups that could benefit from thigetyf service.
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Tiivistelméateksti:

Pikapuhe on uusi, pikaviestin tyyppinen matkaputpelivelu. Pikapuhetta voidaan
kayttaa kahdenkeskisiin ja ryhmé&puheluihin. Pikapehole menestynyt odotetulla
tavalla.

Tassa tyossa toteutettiin moniliityntainen pikapidrgestelma ja siita kerattiip
kayttagjakokemuksia. Jarjestelmaan voitiin liittyéek& matkapuhelimen etta
tietokoneen pikapuhe-sovelluksilla. Testiin osaliisl4 testaajaa ja testi kesti kaksi
kuukautta. Testin aikana ja sen jalkeen osallistugstasivat kyselyihin. Yhtena
tutkimusmenetelmana kaytettin  myds muuttotilante¢srkkailua. Muuttoor
osallistui viisi testaajaa. Kayttajatestin tuloksitukemaan tehtiin  myds
verkkomittauksia.

Tutkimuksen tulokset osoittavat, etta Pikapuhettetidn mukavana ja helppona.
Tulokset osoittavat myds, etta palveluiden liiktaelus on tarkeaa, koska kukaan ei
lopulta osallistunut testiin tietokonetta kayttaeviiveet, haviot ja Pikapuhg-
ohjelmien hankaluudet aiheuttavat yhd ongelmia. $ydittauksissa todettiin
viiveita, mutta havioita ei tapahtunut. Vaikka Fpka&ie koettiinkin helpoksi, ei
todellisia kayttotilanteita jokapdaivaisesta elardagiydetty kovinkaan paljon ja
suurin osa testaajista kayttaisi mieluummin muiteayestimia. Sen sijaan testin
osallistujat keksivat useita erityistilanteita janmmattiryhmia, jotka voisivat hyotyga
tallaisesta palvelusta.
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1 Introduction

Push to Talk over Cellular is a walkie-talkie typecommunication system integrated
in new cellular mobile phones. It enables one-te-ar one-to-many half-duplex
conversation. Push to Talk over Cellular—concepts wiatroduced in 2003 and
standardization work began in 2004. Contrary toeekgtions, Push to Talk has not
gained much popularity in Finland; only one operataunalahti) is offering the
service. However, based on evaluation by Prismearel by the end of year 2005 there
were already 200 000 Push to talk capable mobitnes in Finland. [MINO6]. For
example in the USA Push to Talk has been a hitHferoperator called Nextel. At the
same time many kind of instant messaging servioes\@ice over IP solutions have
gained popularity among Internet users. Push t& €ah also be seen as an instant

messaging service.

The main goal of this thesis is to implement a Ptshralk (PTT) system and to
combine Push to Talk over Cellular (PoC) and P® itlie same system. User
experience of a combined system will be collect8dme network performance
measurements will also be made. The results ointbasurements will be compared

with user experience.

By combining PoC and a Push to Talk PC-client ataimt messaging kind of system
can be created. This system connects the PC arplajgers to cellular users. At the
time of writing the first mobile Voice over IP (M8) solutions are coming to the
market. These solutions mostly need Third Geneara{®G) capable phones. The
biggest problem in VoIP solutions in mobile phoaesl PC’s is the incompatibility of

different solutions.



This thesis has the following goals:
- Connecting Push to talk over Cellular (PoC) andhPastalk over PC (PoPC)
into the same system
- Collecting user experience over PoC and PoPC IHifeaituations

- Determining how network performance will affect tnger experience

1.1 Outline of the Thesis

This thesis is divided into two parts. The firsttpeonsists of literature study and the
second part describes the test system, resultsheftést and conclusions and

recommendations for future work.

Firstly, chapter one gives an overview of the thesid its main ideas and structure.
Chapter 2 gives an overview of IP Multimedia Subsysand related services. Chapter
3 includes the description of Push to Talk sertemhnology. Chapter 4 describes the
theoretical framework which is related to the wetup. In chapter 5 the test system and
used methodologies will be introduced. The testwoet characteristics will be
described. In chapter 6 the results of the teseaptained. Chapter 7 will be discussion
about the test and the results. Finally in chateonclusions and recommendations for

future work will be made.



2 |IP Multimedia Subsystem, IMS

IMS is a very important concept in a discussionrd@C and therefore this chapter will
describe the concept of IMS and present some dMebased services that are closely
related to the PoC.

IP Multimedia Subsystem (IMS) is a framework to\pde access to the content of the
Internet and telecom services anywhere and any tintle guaranteed Quality of
Service and manageability. Even though most ofethevices can be accessed via
cellular network also without IMS, the IMS can piger better Quality of Service
(QoS), different charging schemes and integraferdint services. [CAMOG6]

A packet switched network build on the IP protoonly provides a best-effort service
without any guarantee of the service quality, whselh quickly destroy the willingness
for voice conversation or video conferencing. Tivas one of the main reasons for
creating IMS: to provide QoS required for sensitigal-time services, e.g. Voice over
IP (VolIP). Another reason for creating IMS has bedrarging and subscription
management. With IMS the operator can provide difie kinds of charging for
different kinds of services. Usually charging iséd on the amount of data transferred,
but with IMS charging can be based on e.g. fla;raturation of use or type of
application. A third reason for the existence ofSN& the ability to provide integrated
services to the users. This means the ability ®@fdjperator to combine its own services
with those offered by equipment manufacturers dund fparties. The IMS defines the
standard interfaces to be used by service developée idea is not just to create new

services, but also to enable the old services weskd with any access. [CAMO6]

IMS connects the 2G/3G circuit-switched domain wikie 2G/3G packet-switched
domain and fixed network, which enables the intekivy of devices from different

domains. This means that e.g. a laptop and a aellphone can join the same
videoconferencing. The concept of IMS also includesming. When roaming, the user
should be able to use all the same services thgtubke in their home networks. To do

this, IMS uses cellular technologies to provideesscand Internet technologies to



provide services. The standardisation work for 1MSlone in close co-operation by
several standardisation organisations. [CAMO6]

In the next sections three main IMS services thatessential from the Push to Talk

point of view will be described.

2.1 Presence

Presence is a service that allows users to knowtabther users’ reachability,
availability and willingness to communicate. Thegence service is able to tell whether
or not the user is online, and if they are onlinegether or not they are idle or busy
(lunch, meeting, in phone etc.). The presence sergan also give details about the
equipment another user has in use (audio, videcapabilities). [CAMO6]

Figure 1 Roles in Presence framework

Internet Engineering Task Force, IETF, defineses@nce framework that is presented

in Figure 1. The framework defines many roles. pheson who is providing presence



information to the presence service is called &gmee entity or presentity. A given
presentity can have several devices known as Rresdser Agents (PUA) that provide
information about his or her presence. These PU#&s loe for example an IMS

terminal, a laptop and a desktop computer. Eadherh has a little information about

the user. The laptop and desktop computers knovtheher not the user is logged in.
The IMS terminal knows the users registration statnd whether or not the user is
active or idle. PUAs could have more presence métion, such as what time the user
will be back from lunch or if he or she is avaikalfbr videoconferencing etc. All the

PUASs send their piece of information to a Presekgent (PA). The PA gathers all the

information received and gains a complete pictidida® user’s presence. [CAMO6]

A Presence Agent can be integrated into a pressereer (PS). A PS acts either as a
PA or as a proxy server for presence informatiaquests. Figure 1 also shows two
watchers. A watcher is an entity that requests ftben PA the presence information
about presentity or watcher information about hisher watchers. There are several
types of watchers. A fetcher is a watcher thaieedis the current presentity’s presence
information from the PA. A subscribed watcher astisbe informed about future
changes in the presentity’s presence informatiorthat the subscribed watcher has an
accurate view of the presentity’s presence inforomatNormally, applications combine
the watcher and presentity functionalities togethea piece of software. This way the
end-user cannot separate presence publication sesgnre information acquisition.
[CAMO6]

The presence service has already been in use inntamet for many years with
different services, mostly with instant messagiofijvgare. The presence architecture in
IMS is slightly different than presence in the it and it has been defined by the
standardisation organisation 3GPP® (&eneration Partnership Project). The IMS
terminal plays the role of both watcher and PUAe TPresence Agent (PA) is an
Application Server (AS) located in the home netwdrkthe IMS the PA is typically
referred to as a Presence Server (PS), althodighations as PA. The PUA acquires the
presence information from any possible source d&brination, such as the Home
Location Register (HLR), the Mobile Switching Ceartésitor Location register
(MSC/VLR) in circuit-switched networks, and the @ag GPRS Support Node



(SGSN) in GPRS networks or the Serving — Call $&s§lontrol Function (S-CSCF)
through IMS registration. The watcher can subsciibethe presence information
differently to his/her presentities or togethertb@ whole of his/her presentities list.
[CAMO6]

In mobile phone’s PoC-application, presence is botanthe profile settings (general,
offline, silent, etc.). At the time of writing Onke and Offline are the only possible

states of Presence in PoC.

2.2 Instant messaging

Instant messaging is one of the most popular sesvic the Internet nowadays. The
service is used to keep in touch with friends, eadlues and relatives etc. [CAMO6].
There are several instant messaging applicatiogs,|RC, MSN Messenger, ICQ and
AOL Messenger. Most of the instant messaging pergithave special mobile software.
The problem with these applications is that these nb co-operation between
applications provided by different vendors. The IG€gr cannot communicate with an
AOL messenger user. The prevailing instant mesgagptutions on the Internet are not
IMS based.

Instant messaging means a service that allows tssend messages to one another in
real time. This means that messages are not sioreétwork nodes, as with other
services, like e-mail. The content of an instantsage is typically text, but can also be
a picture, video clip or nearly any generic filastant messaging combines with the
presence service, since the presence allows tlemation about user’'s status to be
forwarded to other users. This way a user can kntwsther his or her contacts are
online or not and if they are ready for communmator occupied with something else.
[CAMO6]

There are two modes of instant messaging: a pagderand a session-based mode. A
pager-mode instant message is referred to as @tastta stand-alone message, not

having any relation with previous or future instaméssages. This model is similar to



Short Message Service (SMS) in cellular networkseasion-based instant message is
referred to as one that is sent as part of aniegisession, typically established with a
SIP request. [CAMO06]

Push to Talk can be seen as a kind of instant rgegsavith speech instead of text
[KOIO05]. Instant messaging with speech is quitdedént from instant messaging with
text. Text messages can be read later, but speoially comes only once and one can
hear it immediately. Text messages may not intéragpspeech messages may do and
they are more suitable for changing accurate in&tion, while speech is more suitable
for short and fast communication. [KARO5]

2.3 Group management

Group management is a service for creating andngt@ list of group members for
instant messaging applications. With group managéraeuser can create a group of
peers he or she wants to connect to. The listiedsato the server, and therefore can
be accessed with any device. The list can be ugdeith any device and all the other
devices (PC, Mobile phone, PDA) get the updates Tist can be used with presence-
function. That way a user can check whether oratioér users in a group are online.
With group management a user can create an AcoessoCList (ACL). An Access
Control List is a list of users that the user ageas an authorization check by networks
entities before a communication attempt is relayidds means that a user can make an
ACL, which allows some of the other users on teetlh call him or her or to initiate a
PoC session, while at the same time the user carepr unwanted users connecting.
The network will then automatically reject any commitation attempts made by the
barred users. Therefore ACL is actually a list miefy who can take part in a
conference. In PoC, this is referred to as PoCgrou Open Mobile Alliance, OMA,
PoC solution, the Group Management is called theLXBbcument Management
(XDM). The XDM specifies documents that can be sHary multiple services. One of
this type is the Universal Resource Identifier (URdt, which is a way of grouping
together a number of end-users. [POI06]



3 Push to Talk

This chapter will provide a deeper understandinghef Push to Talk service and an
overview of the technology behind the service. Alse PoC related standardisation

organisations are presented.

Push to Talk (PTT) is a walkie-talkie type of seevthat allows a user to establish one-
to-one calls and group calls. User can “call” soneeelse or a whole group just by

pressing a specific Push to talk —key or a tangBms makes it easier to make group
calls because there is no need to make many ditfgregone calls as in a conference
call. The direct connection is most suitable tuaions where the users need to be in
connection with a certain group of people frequeantier a longer period of time, such

as a working day. [NOKQ7]

Push to Talk is a solution, which is continuoushder development, standardisation
and research. The standardisation work is mainlyeday Open Mobile Alliance and

will be further discussed in section 3.1. In celluhetworks, PTT is a wireless Voice
over IP (VolIP) service called Push to Talk overl@at (PoC). [KOIO5]

PTT has been used for decades in walkie-talkieiteisiover different radio bands by
for example military, truck drivers and hunters.idfing systems will be discussed in
section 3.4. Push to Talk is widely used in GreataB and USA in circuit-switched

networks. Now that the cost of data transfer ifutal networks has decreased along
with GPRS and UMTS there is a need to launch newicgs to packet-switched

networks. However, GPRS networks are still narramdy which means that latencies
and error rates are too high for full-duplex IRepHony but enough for the half-duplex
Push to Talk service [KOIO5]. Full-duplex meanstthath parties, the caller and the
callee, can talk at the same time, while half-dypteeans that only one can talk at a

time.

The advances of PoC when compared to walkie-tatkieghe opportunity for roaming,

text chat and multi- and unicast. The traffic idldar networks is ciphered and with



IMS there is the opportunity of using Presence. [&/Walkie-talkies work only within
some range, only up to approximately 5 km, PoC waokkerever there is a mobile
network. And because PoC is integrated in mobilengha user has to carry only one
device with him or her. [HELO5]

PoC-service is suitable for both work and free-tisit@ations. Examples of possible
PoC user groups could be families, leisure grodipsnds and businesses. Typical
business users for PoC could be e.g. hotels, gsutaxis, car rental services, airlines
and airports, harbours, manufacturing, hospitald aonstruction companies. The
concept could also interest the Land or Public MoBiadio (LMR/PMR) users, but it

must be kept in mind that PoC does not meet thet mergency requirements of

public safety organisations due to its sometimegs-hatency and error rates. [NOKO07]

3.1 Standardisation

Earlier there were several different proprietaryCPepecifications and solutions.
Because of this, a group of vendors (Ericsson, ktdeo Nokia and Siemens) started to
develop an industry standard. However, industrnddeds and specifications were
considered not to be enough for a fully feature@ Bervice, so Open Mobile Alliance
(OMA) created a PoC working group to start workiog the OMA PoC service.
OMA'’s solution is based on IMS. [CAMO06] The PoC rdardisation work at OMA
started in October 2003 and the first version, OREC 1.0 was supposed to be ready
in 2005. The work towards OMA PoC 2.0 has also tstaried. [NOKOQ7] The industry
standard and specifications made by a group of asndere taken as a starting point
for OMA. At the same time the IETF and 3GPP stamexdking on some building
blocks that were missing in the underlying archiees to be able to provide fully
featured PoC service. [CAMO6]

In the next sections the most important standatiidis@rganisations related to PoC will

be presented.



3.1.1 Open Mobile Alliance

PoC standardization work is mainly done at Open iMoAlliance, OMA. OMA was

formed in 2002 by nearly 200 organisations. Cutye@MA has over 360 member
companies. These organisations include the leadiobile operators, network and
device vendors and information technology compaagsvell as content and service

providers. That way the whole value chain is preae@MA. [OMAQ7]

OMA is the main centre of all mobile service enalsigecifications, which supports the
creation of interoperable end-to-end mobile ses/id@MA aims at service enabler
architectures and open interfaces that are indegméndf the underlying wireless
networks and platforms. OMA provides a high degoéepublic visibility into its
specification activities through its public webesiOMA works in close co-operation
with other standardisation bodies, such as ITU-@ BiSI, to establish a holistic and
open standardisation blanket with no gaps or operlat OMA the specifications are
mostly delivered based on mobile services use sesearios and open standards. The
main focus is on improving the end-user experiefge providing end-to-end
interoperability. [OMAQ7]

In OMA the work is done in work groups. The worlogp concentrating on Push to

talk over Cellular has the following goals [OMAO4]:

» Defining a service enabling two-way form communimas allowing users to
engage in immediate communication with one or masers, similar to a
“walkie-talkie”.

* Focusing on providing service layer support

» Using technology and identifying mechanisms of ofbeums to enable service

The Push to talk over Cellular (PoC) work group (WG supposed to develop
application specifications to permit the deploymehinteroperable PoC services. This
WG is in close co-operation with the network defmigroups (e.g. 3GPP and 3GPP2)
as well as the group defining Internet environn{erg. IETF). This close engagement
is a key differentiator with other OMA WG:s thatvédop similar application enablers.
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The initial work of the WG has been focused on theks required to develop
specifications for an open standard to enable tlopteon of PoC service over mobile
networks. [OMA04]

3.1.2 IETF

The Internet Engineering Task Force (IETF) is geéaopen international community of
network designers, operators, vendors and researcbacerned with the evolution of
Internet architecture and the smooth operation hef Internet. It is open to any
interested individual. IETF is a loosely self-orgaa group of people; it has no board
of directors, members or dues. Instead, the IETiRase up of volunteers. The actual
work is done in working groups, which are organiasalind several areas (e.g. routing,
transport, security, etc.). Much of the work is datia mailing lists. The IETF has three
meetings per year. The main technical documentwtanlETF are the Request for
Comments (RFC). The IETF is not a traditional stadtsation organisation, although
many specifications become standards. [IETO7a] QB[

The role of the IETF in PoC standardisation is éwelop its Internet drafts and RFCs
further to meet the requirements of OMA specificas.

3.1.3 3GPP and 3GPP2

The 3% Generation Partnership Project (3GPP) is a colltan agreement that was
established in December 1998. It brings togethemumber of telecommunication’s
standardisation bodies, which are known as Orgtaaiz Partners. The current
Organizational Partners are ARIB, CCSA, ETSI, ATISA and TTC. The original
scope of 3GPP was to produce globally applicablehiiieal Specification and
Technical Reports for a™Generation Mobile System based on evolved GSM core
networks and the radio access technologies thay theport. The scope was

subsequently amended to include the maintenance dendlopment of the GSM
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Technical Specification and Technical Reports iditlg evolved radio access
technologies. [3GP07]

The 3GPP sister project thé® 3Generation Partnership Project 2 (3GPP2) is a
collaborative third generation telecommunicatiorgecsfication-setting project. It
comprises North American and Asian interests inetbgng global specifications for
ANSI/TIA/EIA-41 Cellular Radiotelecommunication &rsystem Operations network
evolution to 3G. It comprises global specificatiofs the radio transmission
technologies (RTTs) supported by ANSI/TIA/EIA-433207]

The main role of 3GPP and 3GPP2 in the developwieRdC is to further develop the

needed underlying technologies.

3.2 OMA Push to Talk over Cellular solution

The PoC-service may support one-to-one communitatioe-to-many communication

and a personal alert feature. The one-to-one reatlso called Private Call, is the
capability of setting up a voice conversation betwvdéwo users. A user initiates a
private call by selecting the target mobile sulismriand pushing the PoC key on the
phone. The PoC private calls are typically muchrtghahan a typical telephone call

and the set-up is rapid (compared to telephony)y ©@ne user can speak at a time.
[OMAO06]

One-to-many feature allows the user to set-up a&evaommunication (call) with
multiple other users, but only one participant tadk at a time.

One-to-many feature has three types [OMAOG]:
1. User Defined Group Call

2. Selective Dynamic Group Call
3. Private Chat Group Call
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At the User Defined Group Call the participatingssare selected beforehand, which
means that a pre-arranged PoC group includes &fpred set of users (e.g. the user’s
math study group). The group has been previouslgted via a network provisioning

action. A user creates and provisions a group. tgates a persistent group identifier
that the group owner can reference from his ordoetact list. The user, who creates
the group, is the group owner and other membematazthange the member list unless

the owner gives modification permission. [OMAQG]

There is also a modification of the User DefinedCR@&roup that uses a special media
mixing policy whereby a user (called the distindpaid participant) can talk to the whole
group and listen to the answers from each indiidsar (called ordinary participants).
However, the rest of the users (the ordinary pgditts) cannot talk or listen to each
other. They can talk and listen to the distinguistparticipant. This kind of pre-
arranged PoC group session is called the one-toHtoaone PoC session. This kind of
scenario would be useful for example when a tagpalicher needs to inform all the
drivers about customers waiting for a taxi, butitigividual drivers answer only to the

dispatcher. Drivers do not hear the answers ofratheers to the dispatcher. [CAMOG6]

In case of a Selective Dynamic Group Call a ustrcte a set of users on a handset
contact list and initiates a group call. There asneed for user provisioning act on the
network. Target members will be notified at setapetthat this is a Selective Dynamic
Group Call. Initiating Selective Dynamic Group Calla similar process to an email,
IM or SMS. [OMAO06]

A Chat Group is a private group and specific usaes invited to join the group.
However, when a user joins a chat PoC group, niiathons are sent to other users.
Conversely, when a user joins a User Defined Po@usall the users that belong to
that same PoC group are invited to the PoC sesSioce users join a Chat Group, they
stay attached to that group in a static fashioretindr there is discussion or not. When a
user wants to leave the Chat group, it will requiser action on the device to inform
the network to remove him or her from that Chatugresession. There is also an
opportunity to create open Chat Groups, which gmenao anyone to join. When the

chat group is open, any participant can send aitation to another subscriber to join
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that particular chat group. However, the servicavigler may have set a limit on how
many users can join one chat group. [OMAOQG]

A multiple group operation is also included in gervice. This means that there is an
opportunity to connect to several groups. Therelmatwo levels of groups for a user:
one of the groups may be primary group and othezssacondary groups. All the
groups may be secondary groups. Traffic from thiengmy group is prioritised; a
message from the primary group supplants the messigm secondary groups. If
there is no traffic in the primary group, the PoGbscriber receives traffic from
secondary groups. The traffic from the primary graeven overrides simultaneous
traffic from the secondary groups. The user camgédhe position of the groups. If all
the groups are secondary groups, then the usdrezarthe traffic from whichever starts
first. The user continues to hear the same contrensantil there is a period of silence
long enough to indicate that the conversation iroVhe user can hear messages from
several groups in sequence, but then there shaulddans to identify which group is
being received. When the user wants to talk to ggpthe primary group is the default
target. Target can, however, be changed. In cagesb$econdary groups, the selection
of group may be implicit, e.g. the transmissiortaghe group that was most recently
heard. [OMAOQG]

OMA PoC specification also includes the featuresNmwbile - Fixed inter-working.
This means that users with different kinds of teras (mobile phone, PC, etc.) could
join the same PoC communication. That would reqaoenectivity between different
types of PoC-clients and Network operators with B&Bvice. One example of this kind
of system could be an Online Game service thaBhRsC interface. This would create
opportunities for service inter-working and maylsaxpand the network and service
providers’ potential for revenue generation. [OMAO

The third feature supported by the PoC servicehes personal alert feature. The
personal alert feature allows the user to poliedgrt another subscriber and to express
the wish to communicate and request the invited tes&all back”. The feature is thus
called the “call-back request”. It is possible &fuse to receive any personal alerts.
[OMAO06]
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In every type of PTT connections only one persamtedk at a time. Turns for talking
are reserved by pushing the Push to Talk tangdm. tdangent should be pushed the
whole duration of talking. Some phones have ardisitie tangent for PoC; others use
one of the basic tangents. PoC call is initialisga&hoosing the recipient from a contact
list or group list and by pushing the PoC tang&#fore one can start talking, one
should wait for the connection establishment soding. PoC tangent should be pressed
during talking and released after talking in ortterother users to be able to talk. The
right to speak is granted on first-come-first-serwasis. If someone is speaking and
other users press the tangent to speak, their sexjteespeak are queued. [NOKO7]

Normally, PoC messages are automatically delivei@dparticipants in a group
(Automatic Answer mode), and therefore there islaaf unwanted incoming messages
and spam. It is, however, possible to change thdemoto Manual Answer mode,
which means that a recipient has to accept allnmeg messages. PoC participants can
be notified of the status of on-going PoC sessisash as arrival of new participants.
There is also an opportunity to block all the mgssafrom some users or groups.
[OMAO6]

PoC should not to be seen as a substitute to asgirgxkmobile service. Instead it is a

complementary service. [NOKO7]

When discussing about PTT, it is important to refmemthat it is mostly a group
forming service. As the main idea is to share idwas talk with friends or colleagues,
the service has no use without recipient or renigieGroup-forming services will be

further discussed in chapter 4.3.

3.3 Technology

Push to Talk over Cellular is a Voice over IP seevover cellular networks. The voice
is transferred between the sender and recipiei®-packets using the underlying data

network. The packet-switched IP technology enablesefficient implementation of
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PoC based on the standard IETF and 3GPP proto@ldigital cellular data access.
Since talk spurts can be initiated almost instantiglio and transmission resources are

reserved only for the duration of the talk bursagher than for the whole call session, as

in a traditional telephone call. [NOKO7] The seeviarchitecture is presented in Figure
2.

Operator
Information Shared Group
Systems And List —
Management
Server
SGSN PoC Presence
Application | gapver
Server
GSN —_—
GSM, EDGE, WCDMA GPRS
Network
IP Multimedia
Subsystem (IMS)

Figure 2 PoC network architecture

OMA PoC network architecture is based on a PoCiegipin server connected to the
IP multimedia subsystem, IMS. The PoC servers take of application-specific tasks
such as floor control (reserving the talk spurtsdioe speaker at a time). The IMS takes
care of common functions, such as user autherditattall routing and generic
charging based on the Session Initiation Proto8t®). POC servers provide interfaces
to the operator’s provisioning, charging and nekwaranagement systems and create
application-specific Call/Charging Data/Detail red® (CDR). The PoC user database
contains provisioned users and their service @®fiThe users and talk groups can be
arranged in the database in organisation-specifised user groups to support the
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security and administration capabilities neededbusiness applications. The PoC
solution can be scaled up to multimillion user rmteg with several networked
application servers. OMA PoC standard network &echure includes a shared Groups
and List Management server for pre-defined grodjpss server includes those groups
that can be shared by other IMS-based applicasoich as games and presence. The
presence server itself is a separate entity, corwatimng with PoC and other

application servers via IMS. [NOKO07]

Normal voice calls have the connection open altitine. When using PoC, the user can
talk to his friends for a couple of minutes, thake for example a ten minute break and
continue to talk some more. The connection is getagain every time. Instant
dialogical connection cannot be guaranteed ane thér most probably be delays from
approximately 0 to 6 seconds depending on the tgrernd network utilisation.
[NOKO7]

In order to be able to hear all the messages, B@S an always-on connection. This
makes it possible for users to make calls to imlligls or groups with the press of a
tangent. The always-on connection means that aftescribing to it a subscriber has
direct access to the service without additionabast such as dial-up. This requires that
the network supports the service and is availalie. users of PoC service are normally
engaged in other activities but because of the ydvom connection they can still stay

informed by listening in to group traffic while theare busy. [NOKO07] PoC calls are

normally received through the phone’s loudspeakmrscan also been listened through

a hands free to gain more privacy [RFC4354]

SIP is an application layer signalling protocolttisaused to establish sessions with one
or more participants. SIP is used to create andagesessions. Sessions may include
Voice over IP phone calls, multimedia distributimnd multimedia conferences. SIP is
an agile, general-purpose tool for creating, madgyand terminating sessions that
work independently from the underlying networknhiany cases, SIP is used with close
collaboration with other protocols that has beethatized for multimedia sessions, like
Real time Transport Protocol (RTP). SIP does néradny services itself; instead it
offers primitives that can be used to implemenfedént services. [RFC3261] SIP PoC
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terminals can support various SIP-based communitatrvices in addition to PoC (i.e.
VoIP, Presence service). [RFC4354] At PoC SIP isdut establish the session
between the participating users. RTP is used inrtfec exchange. In the beginning of
the session, Session Description Protocol (SDPysisd to agree on used media

attributes. The codec used for speech encodinglap#ve Multi-Rate (AMR).

The PoC service charging can be based on sevessibdiies. Charging can, for
example, be based on a fixed monthly or daily feal usage in an active talk group
(talk minutes or GPRS transferred data in megahytastive group membership
(minutes of talk listened to) or other group funos such as group creation and group
attachment. It is also possible to bundle PoC d¢hgrgith some other cellular service.
[NOKO7] These options are possible because of IMShe time of writing, the only
Finnish operator offering PoC-service is Saunalatiiich has priced its PoC-service at
2c/min/spoken time. [SAUOQ7].

3.4 Existing solutions for PTT service

The existing mobile radio systems, which offer Ptestalk service, can be divided into

three categories:

1. Conventional land mobile radios
2. Trunked radio systems

3. Cellular systems.

Conventional land mobile radios operate withoutpacgal network and they use the
same radio band for both transmitting and receivimdjo signals. The most known
devices are VHF handhelds. Their operating rangémged and depends on the
frequency and antennas used. [KARO5] Conventiarad Imobile radios are considered
spectrally inefficient because each group needsparate channel for communication.
The privacy of the conversation is also limitedARDO]
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Trunked radio systems were developed to overcomérthtations of conventional land
mobile radios. They are mostly in professional uBeinking allows the automatic
sharing of multiple radio channels. A group of amels is assigned to a group of users
who then share these channels. When a user waniake a call, the system searches
for an available channel and assigns it to the @altlifferent radio channel may be
assigned each time the customer uses the radit axay even change during the same
conversation. The customer does not know aboutlih@age. If the system is full, the
user receives a busy signal or calls are queuddr &fe channel selection, users have
private use of the channel, which reduces intemfsgeand eavesdropping. Trunked
systems offer wider coverage areas through intexection with the public switched
telephone network (PSTN) and interconnection betwegher trunked systems.
[HAROO]

Trunked radio systems generally provide one-to-mamgl many-to-one mobile
communications. Modern trunked radio systems ireldata capacity and full access to
the PSTN. Many systems offer integrated servicesh s voice mail, data messages,

faxes or data transfer. [HAROQ]

To meet the growing need for advanced servicesg@hmver system equipment costs,
the land mobile radio industry is migrating to dafiradio technology. Two digital
mobile radio standards are being developed by &g8wt organizations in the USA
and Europe. These are Terrestrial Trunked Radid,RA& which is developed by the
European Telecommunications Standards InstituteS(EGnd APCO-25, which is
under development by the U.S. Association of PuBléety Communications Officers
(APCO). Private companies have developed otherrigtapy digital technologies.

[HAROOQ] Two of these systems will be looked at inmadetail in the next sections.

The third category of existing Push to Talk solnsias cellular systems. Because these
solutions are fairly new, most of them include athbed features, such as presence and
floor control, which are missing from the olderdamobile radio systems. OMA PoC is
one of these newer cellular systems. There areatlsy cellular PoC systems, such as
Fastchat from Fastmobile, Kodiak RTX (Real Time lamge) and QChat from

Qualcomm. FastChat is a completely software basddtien. QChat is aimed at
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CDMA2000 (Code Division Multiple Access) networkand the Kodiak solution
integrates packet-based functions with circuit-elaed voice transmission to prevent
unwanted delays. [KARO5]

3.4.1 TETRA

TETRA is a digital mobile radio system, which isvdmped by ETSI to be the only
official trunked radio standard in Europe [HAROOhe ETSI TETRA standards will
continue to evolve to provide additional enhanceend technology innovations.
This benefits particularly traditional Private MtbiRadio (PMR) user organizations
because public networks cannot adequately proidedquired RF coverage, Grade of
Service (GoS) during busy periods and high levélelability. [TETO7] The delay in
TETRA networks is only 200 to 300 ms [CHAO3]. Pabhetworks are not able to
provide the specialised voice services such as warda fast call-set up, group calls,
Direct Mode Operation (DMO) and high levels of secancryption for voice and data.
[TETO7] Direct mode allows handsets to communicgith each other directly over a
limited area. TETRA addresses the demand for cls@nmunication, even in
environments with high background noise. As parthef TETRA design, background
noise is monitored and suppressed from the trassmisso that only fluctuations in
sound levels, such as speech, are transmittdae background noise changes, it will be
transmitted briefly until it is recognized as antaemt sound. The PoC service does not
offer this feature. [CHAOQ3]

In Finland the Network for Authorities (Police, Mdry, Firemen) is called VIRVE and

it is based on the TETRA standard. VIRVE was fiesinched in 1998 and has been in
official use since the year 2000. The network semafgout 30 000 users across Finland.
Primary users are the authorities responsible fablip safety at a national and
municipal level. [BAS03]
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3.4.2 iDEN

IDEN (integrated Digital Enhanced Network) is agmietary technology developed by
Motorola. IDEN offers a digital wireless telephortejo-way radio, packet data for

Internet access, e-mail and text messaging andessgenodem capabilities. IDEN is
based on TDMA (Time Division Multiple Access) radechnology. [IDEO7] The delay

in iDEN is 1 second [TETO7]. Motorola licensed iNBased Push-to-Talk technology
first in the U.S. to Sprint Nextel. iDEN is also uise in Latin America, Canada, Asia
and parts of the Middle East. IDEN system incluoer Push-to -services in addition
to Push-to-Talk, such as Push-to-Send Contactsirggheontact information), Push-to-
View (sharing images), Push-to-Smart Replies (senpdihort preset or custom text
messages) and Push-to-Meet (sending datebook géDEs07]
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4 Theoretical framework

In this chapter some concepts will be discussed. urtderstanding of these concepts is
closely related to the following research. Also tiser related research methods are
presented.

4.1 Customer types

Individuals in a social system do not all adopirarovation at the same time. Based on
when they first begin using a new idea individua& be classified into adopter
categories. Each adopter category consists of ioheids with similar degree of
innovativeness. The adopter categories are Innmsjali@arly adopters, Early Majority,
Late Majority and Laggards. [ROGO03] The adopteres/pre presented below in Figure
3.

jm)w_i/ Early adopters|  Farly majority Late majority Laggards
1.5% 13,5% 4% 4% 16%

Figure 3 Adopter categories
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Innovators are interested in new ideas. They ndymale cosmopolites and have

substantial financial resources and wide techrkinalviedge. [ROGO3]

Early adopters are more integrated into the system innovators, because instead of
being cosmopolites, they are localities. They aspected opinion leaders, more
respected than any other adopter category. Pdtewlitgters look to early adopters for
advice and information about an innovation and they are serving as role models for
many members in a society. The early adopter geted by his or her peers and is the
embodiment of successful and discrete use of neasidThey know that in order to
maintain their central position in the communicatietworks of the system, they must
make vice decisions. The early adopter decreasesrtamty of a new idea by adopting
it, and then conveying a subjective evaluationhef innovation to near peers through

interpersonal networks. [ROGO03]

The early majority are deliberate and they adopt mdeas just before the average
member of a system. They interact frequently whigirtpeers but seldom hold positions
of opinion leadership in a system. The early matus one of the biggest adopter

categories, almost one third of all members ofsaesy. [ROGO03]

The late maturity is sceptical and it adopts idges$ after the average member of a
system. They make up one third of a system. Therajority do not adopt until the
majority in their system have already done so &edpressure from peers is necessary

to motivate adoption. They may have scarce ressufR®©G03]

The laggards are the last in a social system tptatoinnovation and are the most local
of all adopter categories; they mainly interacthwithers who also have traditional
values. The point of reference for laggards ispghst and decisions are done based on
what has been done before. They tend to be suspigbinnovations and of change.

The laggards have limited resources. [ROGO03]
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4.2 Product lifecycle

Introduction Growth Matutity Decline

!——"_—’/

Figure 4 The product lifecycle

The product lifecycle, which is presented on Figlirean be divided in four stages: the
introduction, growth, maturity and decline. At th@roductions stage the product is

brought to the market and only the early adoptersaying. Eventually more and more

people are buying the product and the growth bedWisen almost everyone has the
product and even the late majority and the laggardsbuying, the product has moved
to the maturity stage. The last stage is declinegmnwthe market is saturated and the
marketing is mostly concentrated on maintain amer-afales services. [KOTO06]

At the time of writing the Push to Talk over Cedlulis clearly at its introduction stage
in Finland. There is only one operator, Saunalefféring the service. The service is
called Pikayhteys and it is available only for Saahti’s customers. The users are early
adopters, who are mainly interested in new techgywland its possibilities. At the

moment, PTT is probably not one of the main ciitevhen customers choose the most
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suitable mobile phone for themselves, even tholiglost all new phones have the Push
to Talk —functionality. According to Prisma Resdarby the end of year 2005 there
were already 200 000 Push to Talk capable mobilengs in Finland [MINO6].
According to Kauppalehti, other operators are mohg to provide the service in the
near future, since they think that there are natugh interested customers [KAUOQ7].
The high number of PoC capable phones may no Idmgyan obstacle for the service to
gain public knowledge. Most likely the legalisatiohbundling in Finland at May®1
2006 has encouraged the selling of new mobile phoDee reason why PoC has not
been very successful in Finland may be the fadtpgkaple in Finland are not familiar
with using pagers and other portable radios [KQIO5]

4.3 Group-forming services

Network effect is a notion that a network’s valweits users increases with its size,
since each user has access to more and more uskesgr@ices. [COUO03] Push to Talk

is a classical example of a group forming network.

There are three kinds of services [KIL]:
1. Services that do not require other people, likeatenaccess
2. Services connecting two people, like a telephotie ca

3. Services connecting a group of people, like mailisis.

Group forming is a fundamental need for all memberany society. That is why the
technical means for group forming should be avéldbr any member in order for
them to really create value. [KIL] The value of tt@nnection is related to the amount
of potential connectivity, which equals to the amioof users in a society. [REE99] The
service is useful only if as many members of treigras possible are using the service.
In most of the services almost everyone must bhagubie service in order for it to really
be useful. For instance, if the daily informatioansfer of a group is arranged by SMS
one person not having a mobile phone will signiittadecrease the usefulness of the
service. The penetration threshold for group fognichanges with group sizes.

Evidently, lower penetration for small groups sedmée enough, while large groups
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require almost 100% penetration. The turning panypically at a penetration of 80%
although only 15% of the potential value of growpniing is reached at this point. A
high penetration of 95% is usually required to aghithe majority of the possible
benefits of group forming. High service penetratiomer 90%, is most easily reached
via low enough prices and easy to use servicesrdar to achieve a sufficiently high
penetration, a basic form of the service must kmlave for everybody with as low a

fee as possible. [KIL]

4.4 Research methods

Surveys and observation are the basic researchodwetfor user related research.
Surveys can be divided in two broad categories;stijpenaires and interviews
[TROO7]. In this chapter these three methods vélpbesented.

4.4.1 Questionnaire study

In a questionnaire study the questioner and theorefent are not in direct interaction.
The questionnaire is normally delivered though morsemail. The amount of answers
may vary even greatly. To motivate the respondesotsie rewards may be given.
[HEI07]

In a questionnaire study the proper questions anelamental, because there is no
opportunity to ask defining questions. The questican be open or closed. Open
questions are mainly used in qualitative studigserOquestions are appropriate when
the answer options are not known beforehand. Opestpns are easy to make, but
difficult to interpret and categorise. Open questionay bring some new ideas. Closed
guestions have predefined answer options. They bmarcalled multiple choices -

guestions. These types of questions are suitallenwhe answer options are known
beforehand. The handling of closed questions iseeaand they can prevent some
errors. Closed questions make it easier to givatneganswers and statistical analysis

is easier. However, it has to be kept in mind thatamount of options may not be too
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large. Some of the options may be missing and tivaging of the options may be
misleading. To avoid misinterpretations the questishould always be tested before
the real study. [HEIO4]

In closed questions one of the most commonly usades is the Likert-scale. It is
usually a four or five step scale, where the tds#éarto choose the best option for him or
her. The one end is normally ‘I agree’ (or ‘I stgbnagree’) and the other end ‘I do not

agree’ (or ‘I strongly do not agree’). [HEIO4]

Other types of questionnaires are a group admretguestionnaire and household
drop-off. In a group administered questionnairgraup of respondents is gathered
together and they all answer to questionnaires.oAsehold drop-off means that the
researcher goes to respondents home or busineshaamad the questionnaire to the
respondent. The respondent is either asked to thailquestionnaire back or the

researcher returns to pick it up. [TROOQ7]

4.4.2 Interview study

Interview study requires more time and personna @sestionnaire study. As well as in
the questionnaire study, the proper questions areiat also in the interview study.
However, interviews are more flexible; the intewe can ask defining or follow-up
questions, change the order of questions, repeajubstions and even make additional
observations. Interview study can be done as attatace interview or by telephone.
Telephone interviews are faster and thus requikerfgersonnel. Telephone interviews
need to be short. Face-to-face interviews are mieneanding, but they allow the use of
supplementary material. In a face-to-face intervidhve interaction between the
interviewer and the interviewee is important. Théetiviewee decides based on the
impression given by the interviewer whether or hetor she wants to answer to the
questions and how he or she will answer. Also tireosindings may have an effect on
the answers. In an interview people tend to givenans that they think the interviewer
wants. [HEIO4]
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4.4.3 Observation

Observational research techniques involve the relsea or researchers making
observations. Observations are usually flexible i@y do not always even require a
hypothesis. For instance, before actual structoesdarch the researcher may conduct
observations to form the research question. Thisalked descriptive research. The
observational findings are considered strong inditgl However, there are problems
with reliability and generalisability. The obsengais may not be replicated and the
findings may only reflect a unique population ahérefore cannot be generalised to

others.

There are two types of observation: direct obs@maand unobtrusive observation. In
direct observation, people know the researchemishing them. The direct observation
can be further divided in two types: continuous itwimng and time allocation.

Continuous monitoring involves observing a submcsubjects and recording as much
of their behaviour as possible. Continuous momupris often used in organisational
settings, such as evaluating performance. Timecailon involves a researcher
randomly selecting a place and time and then réogrdhat people are doing when
they are first seen and before they see the rdsmartime allocation is mostly used
when researcher wants to find out the percenthud ppeople are doing things. [OBS07]

Unobtrusive observation involves any method fodgtog behaviour where individuals
do not know they are being observed. There is m®tconcern that the observer may
change the subject’s behaviour. When conductingotnnsive observations, issues of
validity and replication need to be considered.degily, when looking at a particular
group, which may posses unique characteristics. mam problem with unobtrusive
measures, however, is ethical. Issues involvingrméd consent and invasion of
privacy are paramount here. The unobtrusive reseaethods can be further divided
into behaviour trace studies and disguised fieldeokations. Behaviour trace studies
involve findings things people leave behind ancerpteting what they mean. In
disguised field analysis the researcher pretendsitoor actually is a member of a
group and records data about that group. The gomgs not know they are being

observed for research purposes. Ethically, padithpbservers have the most
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problems. The sensitivity of the topic and the degof confidentiality are important
issues to consider. In all, disguised field expenis are likely to yield reliable data.
[OBSO07]
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5 Research setup

In this chapter the architecture of the test syste@rclient, participants of the test and

the chosen research methods are presented.

The research time was two months. This time waseamao that the testers would
really have time to get to know the application aodind out whether or not it suits

their own communication style. In two months tharch of novelty is supposed to fade
away. The research was based on participants tlseng?oC service. Based on their
experience the participants answered three questias. The first questionnaire was
answered before starting the test and its objecivas to chart testers’ previous
knowledge and experience on Push to Talk or otimeilas kinds of systems. The

second questionnaire was answered in the middikeotest, after one month. Finally,

the third questionnaire was answered at the etiteatest period.

The questionnaires included both open and closesbtopms. The questions were
designed to address the users’ expectations argfierpe over PoC. Open questions
were included, since in most questions, the stefindion of answer possibilities would

have been impossible before the test. It may h&seerarrowed the answers down. In
the third questionnaire there were nine claims #natmore closely defined and use the
Likert-scale. Before the test, the questions wested with two possible users and

refined after that.

To support the results from questionnaires, obsenvavas selected as one of the
research methods. In this case, the unobtrusiveraodson, or more precisely, the
disguised field observation was chosen. This methasl chosen because of the nature
of the study and observation situation, it was amslithat no ethical restrictions occur.
The method was chosen to provide most valid datiaowt the researcher interference.
After the observation the participants of movingié® were asked a permission to use
the data in the study.
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Allison Woodruff and Paul M. Aoki have carried ausimilar type of test in the USA in
2003. In their study, they observed and interviesgeden young people and their use of
Push to Talk cellular radio.

5.1 Architecture of the tested system

One of the goals for the test was to connect a PoGile phone application and a PC
PTT Client into the same system. In order to bes dbl do this, a PoC server was
needed. With own server it was possible to consabtcribers of different operators.

This server could be accessed both from mobilefiard networks.

The PoC server software was installed in a PC, hvhias located in the basement of
The Student Union of Helsinki University of Techagy —building in Otaniemi, Espoo.
The PC had Windows XP Professional (version 20@2)jha operating system. The
server had AMD Athlon™ MP Processor 1800+ 1,53Gia &12MB. The server was
connected to the Internet via a Local Area Netwdrke server could be accessed
through GPRS, UMTS and LAN networks with both mebphone and PC PoC
applications. Nokia provided the server softwahe, tDuck server”, which was used.
Duck is a single box stand-alone SIP/PoC serveseldped for testing purposes. It can
be run on one computer and it needs only an IP-edion. The Duck-server has a so-
called Mini-IMS within it, so it is possible to uservices provided with IMS, such as

Presence.

5.2 Mobile phone PoC-application

Most new mobile phones have a PoC-client alreadtailed. The figures below show

the functions of the client. Figures are taken figokia E60 mobile phone.
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@ Push to talk

1-a®0ng)

Channel
Connected

testi
E60
~ talking

Figure 5 View of the PoC client

The main window of the PC client is shown in Figbrelhe client is connected to two

channels called Testi and Channel. Testi is theamy channel and a participant called
E60 is talking to the channel. The order of thentleds can be changed by choosing
Swap. The menu from Options is presented in Figure

=) Push to talk
{1

'Send nvitation

Disconnect
PTT contacts
PTT channels
Callback inbox

Figure 6 PoC client menu
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The PoC application has the opportunity to ched¢k/@enembers on a channel, to send
invitations to join the channel and to disconnaont the channel. A list of PTT

contacts and channels can also be viewed. Thevezteallback requests can be found
on Callback inbox. Callback requests can be sentchyosing PTT contacts and

choosing the contact.

5.3 PC-client

The PC-client that was used was from the Spanigipaoy Genaker. “Genaker 4010”
is presented in figures below. The client is ndt aseailable for public. The PC-client

has the same functions as mobile phone PoC-apphsatBoth the PC-client and

mobile phone users can join the same group. Howeher PC-client also has the
opportunity for text chat in addition to voice commnication. Text messages are
delivered only to other PC-clients of the same grawt to the mobile phone users who
participate in the same conversation.

— Gennker 4010,

! aEa
Filg Contacts  Groups Tor.::i15 Help
[ Contacts | Groups | History |

Password: | i
W remember logon
W remember password

[T automatic login

Connect

genakert;*"-"-ﬁ HO10

Figure 7 PC-client login screen
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Figure 7 shows the Genaker PC-client login screehtlae basic start-up outlook of the

program.

o s Cpgon o 4 =) &3]
Fl: um.m Gmﬁs Tuds HHD'

[ Contacts [ Groups | Histor |

[@ e
@ testiff)

{+ + Janne 30.5:2007 21.01
[ i mmsmﬂmm_____________

Figure 8 Tabs of Genaker PC-client

Figure 8 shows the functions of the Genaker PGatlighe first figure in the upper left
corner shows the Start-tab, which shows the Amouwonftactive sessions, calls and
messages. The second tab in the upper right car@ontacts view, which shows the
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stored PoC contacts. Here new contacts can be adtedthird tab in the lower left
corner in figure 8 shows groups. The group caltedt’ is set as primary group and it
has only one user. The other group, called ‘teistia so-called secondary group and it
has 2 users. The fourth tab shows message ankisially.

Press the PTT button o tallk

@ testi

O elliPC@poctesti fi

Figure 9 Group communication view

Figure 9 shows the communication window in “Genak&l0”. The turn for speaking is
taken by choosing the PTT-button. The upper boxvshihe participants of the group
and the lower box is for text chat.

PC Client has one major problem: it does not eastyk with Network Address

Translation (NAT). NAT is commonly used in home aoffice routers providing
sharing of IP addresses among multiple users. ®IFRAP protocols, which are used in
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real-time communications, are not fully compatibléth NAT. This also causes
problems with PoC. Because of this, most of thesusethis test were unable to use the
Genaker PC-client. The NAT problem could have besercome with static IP-
addresses and re-configurating the ADSL- and WLAMNters. However, the test was
supposed to simulate the real situation and thwgag not possible to configure the
routers of participants, since they were not ableonfigure them themselves.

5.4 Participants

The participants of the research were groups afestis or graduates. The test groups
were gathered by advertisements in Helsinki Unitersf Technology’s newsgroups

and on the university’s notice boards. The adverient is presented in appendix A.
The main idea was to reach the so-called early tadopvho are interested in new
technology and its possibilities. The students téchnical university were considered
to be more likely to be early adopters than otlmemg people. And because PoC is for
the most part a group-forming service, young pe@uks according to studies more
likely to belong to the most active group than olgeople [KIL]. Young adults use

much time to social communication and value it higldvOOO05].

The participants were recruited as groups, becassstated before, PoC is a group-
forming service and in order to get informationrmrmal use and needs, the test groups
were asked to communicate with their own peersormal everyday situations. This
would not have been possible with predefined temkd$ with unfamiliar peers. The
users participated using their own mobile phondg participants formed two two-
person groups, one three-person group and twopfiveen groups. Only two people
from the other five-person group answered the rebequestions. Testers were given
movie tickets (3-6, depending on tester activity)tlaanks for their participation. Two
mobile phones, Nokia N95, were raffled to the pgrtints. Nokia sponsored the mobile

phones and movie tickets.

The testers were mainly from 20 to 27 years ol ohthe testers was 47. Four of the

participants were students, five were working ahde¢ were both studying and
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working. The participants were also asked to ewalu@eir own behaviour when
considering the purchase of new technological egaigs: “On a scale from one to
five, when do you purchase new technical equipn?elilss Immediately after the
launch to the market, 2= Quite soon after the lauartd then | like to introduce it to my
friends, 3= A bit later, when someone has sharedpaaised the product to me, 4= Not
until most of my friends already have one, 5= Notiltalmost everyone else has one).
One user answered 1, three users answered 2 andiders answered 3. Four users
could not choose between the five options. Theiclpase behaviour varies from 1 to 4,

depending on the prices and need. None of thecpgaatits chose option number five.
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6 Results

This chapter will introduce the test results. Tlesuits of each three questionnaires,

observation and measurements are presented inemtiorss.

First of all, even before the test could be startieere were several problems. We found
out, that SIP and RTP —traffic, which is used tareect the PoC client to the server, are
not allowed in some operators’ networks. There vadse problems in getting different
types of mobile phone’s PoC applications to work.tl#e time of writing there are
several different types of mobile phones on theketaand some of the PoC-clients in
those mobile phones are designed and manufactyrételprevailing industry standard
(prior to OMA solution) and few of them are madesdxd on the OMA PoC standard.
None of the tested mobile phones’ PoC applicatemesbased on OMA PoC standard
since Nokia does not have any OMA standard bas€ddapable mobile phones on the
market yet [LUUO7]. This caused some problems, esiabmost every phone had a
different kind of menu. In this research, there wasopportunity to use automatic
settings delivery, which is normally used when arumibscribes to a service through a
mobile operator. Since no single operator provitled test, this was not possible.
Because the automatic delivery of settings coult be used, the participants were
given a lot of instructions to help them get stdrt€hese instructions can be found in

Appendix B. The questionnaires can be found in ApipeC.

The subscribers of one mobile operator could noadsepted to participate in the test,
since their network did not accept SIP and RTPffidraand they were not willing to
participate to allow the traffic for the time oftang.

In the next sections, the results of the three tipresaires will be presented.

The results are presented in figures, when possilble figures have been drawn using
Excel-spreadsheet (2003) —application.
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6.1 First questionnaire

The first questionnaire is presented in AppendixdtBncluded eight questions, which
explore whether the user is familiar with the Pa@ther similar type of concepts. The
use of instant messaging applications was alsadaskehis section the results of each
question will be presented.

The first question wa¥Do you use Instant messaging applications (MSN ddager,
ICQ, IRC etc.) and VolIP applications (Skype etc.)i¥ie results are presented in Figure
10.

Instant messaging applications in use
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Figure 10 Instant messaging applications in use

Every respondent used at least one Instant megsaginvolP application. MSN
Messenger and IRC were the most popular Instansdigisg applications; both have
11 users. ICQ was the third popular Instant mesgagoftware; it had 3 users.
Sametime had 2 users and Google Talk, AOL Instaegddging and iChat each had one
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user. Trillian, which is an application to conneetveral Instant messaging applications
to one application, was mentioned in one answeyp&land Tivi were the only VolIP-
applications that were mentioned. Skype had 11lsused Tivi one. Two respondents
mentioned mobile Instant Messaging. One of them wssg the Mig33-application,
which is similar to Trillian, but for mobile phoneand the other user had MSN

Messenger.

The second guestion wabkléw often do you use Instant Messaging? a) sevenals a
day, b) once a day, c)once a week, d) once a mejidss frequently”The results are

shown in Figure 11.

The frequency of use of Instant Messaging

Users

1 []
0 T T

a) sewveral times a b) once a day c) once a week d) once a month e) less frequently
day

Frequency

Figure 11 Frequency of use of Instant Messaging

Eight respondents used Instant Messaging sevaratta day, four users once a day and
one user only once a month. One user specifiedubage more closely; she uses
Sametime once a day, Skype once a week and Trlkiss frequently. One user also
mentioned that even though he uses other typesstérit Messaging almost all the

time, Tivi, iChat and Skype he uses less frequently
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The third and fourth questions were about the nedeots’ familiarity with PMR-radio
systems and PTT. The third question Wae you familiar with PMR (Walkie-talkie)?
Where have you used themRbdur of the respondents have been using PMR-sgstem
during their military service, two respondents dgrihunting. Truck driving, peace
steward—duties, agility and driving school wereoatsentioned. One user has been
using Marine VHF. Four respondents were not famikdh PMR-systems. In addition
to this, the familiarity of PTT-system was askedheTfourth question wa%ire you
already familiar with PTT? How?'Seven of the respondents were not familiar at all
with PTT. No one has actually used PoC, accordinguestion fivé'Have you used
earlier some PoC-service (for example PikayhteyS#aynalahti)?”.Instead, PoC was
familiar from advertisements, news or demos or evem their own mobile phone’s
menus. One respondent mentioned that he had evehgsed a particular mobile
phone model to have a PoC-cabability and that ke thaught about switching to
another operator in order to be able to use thetiumality.

The respondents were also asked about their exjpestaon PoC; question six was
which kinds of situations do you think that PoCverr is most useful? In what kinds of
situations you presume you would be likely to us€P. The answers of all the

participants are presented as a list below aswiesg given.

- In work to invite co-workers to meetings and whavesal people need to
answer a question quickly.

- Whenever one only needs a quick yes/no/maybe —aansw

- To agree the exact place, when meeting a frieradvim.

- In a store to contact a friend, who is still shaygpand to ask to bring something
that was not remembered earlier.

- In work, if one needs to contact a colleague fratjye

- In any call, if it is cheaper than normal call. de invite fellow students to
lunch. It could also be used in many ways in doigblyo

- To ask someone to call.

- Between cars when driving, during online gaminghére is no opportunity to
text chat. To quick notes, like "could you throve tkeys from the window? Or if

the doorbell is broken; can you come and open tioed
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- In university campus area to replace "Where ar&Yyeealls

- In online gaming, if everyone does not have a npleome on computer. Could
probably be used to replace normal calls, sinces itheaper. In everyday
negotiation (who is bringing and what to a gathgxin

- In a big house or yard to invite family membersdioner without calling or
shouting to everyone differently. PoC could cettaipe used to stay in touch
during fetes.

- When going to a trip with friends and you move safay. With PoC it could
be easy to agree where to go to dinner etc. Alsplpan different cars could be
connected via PoC.

- In a store to call the wife and to ask shopping o need to call a proper
phone call every time. To other quick notes, eogagk to throw the keys from
the balcony. And to ask a friend to have lunchampus area.

- At work: to organize events, when there are moentl@ people involved in
organisation. There is an opportunity to get comdérom many people, no
need to call to just certain people. Guidance astaction site.

- During free time: To contact family and friends icigr downhill skiing (used in
USA). Boaters could use instead of Marine VHF (mainy users any more), to
create unofficial discussion channels. The systeuntdcbe developed to regional
channels, so that the server would acknowledgegh®f origin and would then
re-send the message to proper recipients.

- For example among a group of people, in some shaxeht or internal

communication of some occupational group, e.g. ttoason workers.

The last question in the first questionnaire wAse“you a radio amateur?According

to answers none of respondents was a radio amateur.
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6.2 Second questionnaire

The second questionnaire was answered in the mafdiee test, one month after the

beginning of the test. 13 of the 14 testers ansivére questionnaire, which had eight
guestions. The main purpose of the second questi@was to remind the testers about
the test. Two months was chosen to be the test tmwrder for the testers to be able to
get over the charm of novelty and to find out wieetthey would use PoC in normal

everyday situations. However, two months is quikeng time and therefore this second
questionnaire asked about the problems in the begjrand the usage so far. By the
end of the test the testers may have already fengdhe problems they faced in the
beginning.

The first question concerned the beginning of #st; tWas it easy or difficult to get
the application to work properly? If it was difficuwhat kinds of problems did you
have?”. Nine testers, the majority, found the beginningyear quite easy. They
mentioned that the instructions were good enougtd éven though some of them had
some problems, they still felt they were not thatndatic. Four people found the
beginning difficult. They had problems with the tsejs, because the menus were
different in different kinds of mobile phone modeBne respondent mentioned that it
took about 30 minutes to get the system to worlerédtwas one special problem with
Elisa customers, who had to in addition to PoCirsgtt also configure their Internet-
settings. The users of Elisa cellular network ndddeuse a special Access Point Name
(APN), which is designed for testing purposes. TAN allowed the needed SIP and
RTP —traffic. The APNs that are normally used ims&lor Kolumbus subscription do

not allow this type of traffic.

The second question wadave you been using the system with your mokileng or
with PC?” Everyone had been using the service with theirilagthone. Only one
respondent had shortly tested PoC with PC. In @ggniming of the test there were three
testers, who were interested in testing the PQGylleut the PC-client did not work with
their home network configuration and they had topdout. The PC-client that was

tested is presented in section 6.3.
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The third question waslrf what kind of situations have you used PoCPhe most

popular use situation was moving house; five redpots had participated moving
house. Five respondents had just tested the syamtelntwo of them had also used the
system to change quick notes, e.g. to set a ptackifich. Two participants had used
PoC when playing an online game with each otheeyThad also used the system in

normal communication.

The fourth, fifth and sixth question asked aboetilse of PoC more closely. The fourth
question wasWith whom have you used PoC,7ifth question‘Have you used one to
one or one to many conversatiohgdhd the sixth questiorf)if you have used the one
to many feature, how many people participated ygnaup and how did you get the
information about the group? (Did you send invitag yourself or who did?)Three
participants had been using the system with treamilfes and the other ten with their
friends. Five users had used only one to one feataur users one to many feature and
four users had used both. The group size had vauéd a lot. Some users had used
group functionality only with two people in totand two users mentioned that the size
of the group had been almost ten people. The nwwstron group size was five people.
The source of group information was not very cléafamily communication the group
information came from the father. The group who padicipated in the moving had
the group information already stored into their pé® and in the beginning of the
moving house they decided together to use themyfstecommunicating. There was no
mention of where the group information in the begig had come. One participant
replied that he and his friend agreed to use of Pefrehand using some other

medium, like IM.

The seventh question inquired about the problenp#ngcipants had had with PoC this
far. Six users had not had any problems. Four usaishad problems with losses, all
the messages had not been delivered to the retspael some of the messages had
been disturbed so much that it had been imposgiblenderstand the message. Three
participants mentioned that delay had caused saotdgms and that it had made the
conversation too slow. One participant had founttbat if users are too near to each
other when using PoC the delay and loss are grdsarwhen the users are far away

from each other. The sudden loss of connectionalss mentioned. Three participants
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had also had problems with mobile phones. One @intlfiound out that the tangents
were not suitable for the type of communication shthey had to be pressed all the
time. Another user had to switch his phone off amdagain to be able to receive
messages. This had happened a couple of timesthitte user mentioned that his
phone, Nokia 6131, did not receive any messag®es &group channel when it had the
cover closed. This problem did not occur in on®#te conversations. Two users
mentioned that the system had to be on all the toriee able to receive messages. The
group members may not always remember to turn #pglication on and this makes it

impossible to use the system.

The eighth question was free for respondents ttateesany ideas they have. These

statements are presented as a list below:

- The system is probably most suitable for “virtuadetings”, to decide where to
meet in the evening

- The application has to be turned on all the time ywou may not be able to hear
all the messages if the surroundings are not pebaefl quiet.

- It seems that there is no use for this kind ofesysin normal life

- Does a hands-free work with this? It would be grsateveryone could not hear
the conversations.

- Quite a fancy function to use with a group of fden

6.3 Third questionnaire

The third questionnaire was the longest and thet nmoermative of all three

guestionnaires. The questionnaire was createdhdodli the problems and opportunities
there had been during the test. Some overall omnivere also asked. The
questionnaire included 27 questions in total. Thodethese 27 questions were

background information. All the 14 testers answehedquestions.

The first question dealt with the overall feelirgsout the use of PoCHow did you

feel using the PoC?"The answers were mainly positive. Ten respondsaid that
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using PoC was interesting and even fun and thacgpipin seems to be useful at least
when communicating with a bigger group. But notaginions were that positive. One
respondent answered that the usage was inconvemtae respondents regarded PoC

as impractical when compared to normal GSM-caltstare.g. Skype.

The second question inquired about the conveniehase.”On a scale from 1to 5 (1=
inconvenient, 2= quite inconvenient, 3= not incameat, nor convenient, 4= quite
convenient, 5=convenient) evaluate the conveniafidhe PoC use.The results are

presented in Figure 12.

The convenience of the use

Users

O T T T
1= inconvenient 2= quite 3= not inconvenient, 4= quite convenient 5=convenient
inconvenient nor convenient

Figure 12 Convenience of the PoC use

As can be seen, eight respondents answered 4s¢hefdPoC is quite convenient. Four
testers thought that the use was neither inconaen@ convenient and two testers said

that the use was quite inconvenient.

The third question was the same as the third questi the second questionnail&
what kind of situations have you used PoC¥our users had used PoC for short
conversations, like asking friends for lunch. Thresers mentioned participating in a
moving house. Four users mentioned pure testinggses. Family, Internet-gaming,
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group-situations and winter vacation (skiing andavadbill skiing) each had two users.
One respondent mentioned that he is going to u€kiRPthe future during teaching for

motorbike driver’s licence.

The fourth question,With whom have you used PoC®as also asked in the second
questionnaire. Ten users had used the PoC withdsi@and four users with family. The
fifth question wasHave you used PoC on one-to-one or group -comnatian?” Six
users had used PoC on both one-to-one and groupragnication. Four users had used
only one-to-one —communication and four users gimupmunication. The sixth
guestion‘lf you have used the one to many feature, how npemgicipants were in your
group and how you did got the information about gneup? (Did you send invitations
yourself or who did?)'was also asked in the second questionnaire. Hpomnees were
quite similar in this third questionnaire. The goaize had varied from only two people
to almost ten people. The average group size waspiople. Even those people, who
took part in the same moving situation, were nat sabout the group size. Two
participants had used group-communication with kanand eight participants with
friends. Only one tester mentioned that he had ¢lfimsvited the others to join the
group, other respondents just mentioned that soenelse had invited through the PoC-

application, by e-mail or just by asking to joirfdre starting the use.

The seventh question inquired about the distangeadfcipants in PoC-conversations:
“How far away from each other were the participanhsring conversations?” Four

participants had used the system inside a house tlamsl the distance between
participants was only a few meters. Five of théetssanswered “a few kilometres” or
“several kilometres”. Two mentioned slightly morecarate distances: three or five
kilometres. Distances from tens of meters to dooéslometres were also mentioned.

One respondent mentioned even a distance of 400km.

The eighth and ninth questions dealt with the oputy to check whether or not a
member of the users contact list or some grouplis® The eighth question wad®id
you use the opportunity to check the availabildagline-offline-busy etc.) of a member
in your contact list or a group?Twelve testers had used the opportunity and omby t

testers had not used the opportunity. Ninth questias:“How useful on a scale from
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one to five (1=completely useless, 2=quite usel@smeither useless, not useful,
4=quite useful, 5=very useful), do you think thaistkind of opportunity to check your

friends’ availability is? Give reasonsThe results are presented in Figure 13.

The usefulness of the avalability check

Users

0 T T

1=completely 2=quite useless 3=neither useless, 4=quite useful 5=very useful
useless nor usefull

Figure 13 Usefulness of the availability check

The users clearly felt very positive towards th@anunity to check the availability of
friends and members in their groups. Three werdf@rdnt about its usefulness, but
three answered that the function is quite usefightparticipants found the opportunity
very useful. The reasons were quite congruent; h'viliis opportunity to check
availability you know who is going to hear your reage” or “you know whether to
send PTT message or contact otherwise”. One ugsdhthat using the availability
check could be made easier.

The tenth and eleventh questions dealt with theodppity to send a call back request;
Question 10¢Did you use the opportunity to send call back regt?” and question
11."0On a scale from one to five (1=completely usele2squite useless 3=neither
useless, not useful, 4=quite useful, 5=very usehdyv useful do you think the call back
request is?”.0Only five testers had used the call back request users had not used

the functionality. The answers to question 11 casden in Figure 14.
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The usage of the call back request

Users

0 T T T T

1=completely 2=quite useless 3=neither 4=quite useful ~ 5=very useful No answer or did
useless useless, nor not know the
usefull functionality

Figure 14 Usage of the call back request

Two users thought that the call back request —fanatity is quite useless, four users
found the functionality neither useless nor usetiwh users found it quite useful and
two users very useful. Four users answered thgththee no opinion, since they did not
know about the functionality. The two users, whevaered that the call back request is
quite useless, had not used the functionality dutesting. Five of the users gave
reasons for their answers. One of them did not finel call back request useful
(answer=2), since he thought that the functionalitiynot suite the definition of PoC to
be a quick way for communication. The other commatems had found the functionality
quite useful or very useful. They said that the lbatk request makes it possible to use
PoC more as a “normal” phone and it expands thesilpdiies of use, when the
recipient is not available at the moment. One usQ had found it very useful, even
though she had not actually used it, explained ¢hatdid not try the call back request,
because she was not sure how the recipient woaoklve the request. She had thought

that it might disturb e.g. a meeting.

The next question wasfow did PoC suite the situations in which you ug&d Three
users answered that they had difficulties finding potential situations in which to use
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PoC. Three users answered that PoC was moderatigdpls. Eight users found the
PoC quite or very suitable. Especially moving hoasel downhill skiing situations

were mentioned.

The thirteenth questionDid you have problems with PoC?iyas also asked in the
second questionnaire in the middle of the test. din@wvers were not quite the same.
Only one user now answered, that he did not haygesblems, while in the middle of
the test six testers had not had any problems. prbblems in the beginning with
settings were mentioned in eight answers. Fiveomdpnts mentioned that the PoC
application had automatically lost its connectiorttte network many times. Four users
had experienced some loss in messages; not evasagewas delivered, which made
it sometimes difficult to follow the conversatiohhe need to ask the other participants
to repeat many times was mentioned. One user nmeatidelay. One user thought that
the volume of the mobile phone’s loudspeaker waddw. Some mobile phone models
had caused problems. One user found the tangedrs ohobile phone not suitable for
PoC.

The fourteenth question asked about the particghamillingness to use PoC in the
future “On a scale from 1 to 5 (1=I definitely would nase, 2= | probably would not
use, 3= | do not know, 4= | probable would use, bdefinitely would use), how
possible it is that you would use PoC in the futuf&@ve reasons! "The results are
presented in Figure 15.
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The expectation of future use
6
5
4 |
o
53
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2 |
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0
1=I definitely 2= | probably 3= 1do not 4= | probably 5= | definitely
would not use  would not use know, would use would use

Figure 15 The expectation of future use of PoC

The majority, ten testers would probably or deéhjituse PoC also in the future. Three
of the testers did not know whether or not they waruse PoC in the future and one
participant though that he would probably not us&lhe reasons for possible use are

given below as a list. After each reason, the ansheice is marked.

| would not remember to turn the application on ahdl would | think the

messages would disturb at a bad moment. (answgred 2

- At the time PoC seems to be quite useless for mahilsl Skype is better.
Maybe, if the mobile phone’s loudspeaker was anyehePoC would be an
opportunity to replace radio phones, now it doeshawe enough power if there
Is any background noise. (answered 3)

- Yes, if my friends would also be active users. (@red 4)

- | would use it in group situations or when givirdyece to someone. Of course,

the other person should also have the opportunitise PoC. (answered 4)

- I'would use PoC to organise events (answered 4)
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- PoC would be useful if many of my friend would uts€l'hen we could arrange
get-togethers via PoC, which is easier than SMSwared 4)

- Both parties should agree beforehand to use Pd@yfwant to use PoC in one
to one conversation. This can probably not be userkplace normal phone
calls, which is the problem of all IM applicatiof@swered 4)

- |1 would use PoC in group situations, but it migbttbo expensive. | would use
it if it would be free of charge, or if just thetddaransfer was charged. (answered
5)

- I would use it when it becomes available. | wouse ut with family and friends
and at work, to organise events (answered 5)

- | would use PoC as radiophones, e.g. on long jygriveith many cars and
hiking. (answered 5)

- At home or family cottage (answered 5)

- To inform some quick things. In order for me to ake PoC over a normal
phone | would need to be sure that the other sactively listening, not just

idling. (answered 5)

The fifteenth question asked respondents to ewalimee aspects of PoC: usefulness,

usability and functionality. The results are preasdron figures below.
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The usefulness of PoC

Users

1= Completely 2= Quite 3= Neither 4= Quite useful 5= Very useful
useless useless useless, nor
useful

Figure 16 Usefulness of PoC

The testers’ opinions about the usefulness of th@-&/stem varied quite much. The
results are shown in Figure 16. Four users found &aite useless, three users neither

useless nor useful, four users quite useful anduseevery useful.
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The usability of PoC

Users

1= Very difficult 2= Quite difficult 3= Neither 4= Quite easy 5=Very easy to
to use to use difficult, nor to use use
easy to use

Figure 17 Usability of PoC

The results of the usability of the PoC —questian be seen in Figure 17. Five users
were indifferent about the usability of the PoC am$wered that the use was neither
difficult nor easy. The other respondents thoudig tise was easy, seven users

answered quite easy and two users answered veyyease.
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The functionality of PoC
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1= Did not work 2= Mostly did 3= Did work 4= Worked quite 5= Worked well
properly not work tolerably well
properly

Figure 18 Functionality of PoC

The opinions about the functionality of PoC weratepositive as can be seen on
Figure 18. Four users answered that PoC did wokrably well, seven testers

answered that it worked quite well and two usessiaened that PoC worked well.

Question sixteen asked respondents to give examplesople to whom PoC would be
most suitable. Three users answered, “To those,neled radiophones in their work or
hobbies.” Two users mentioned some companies acupational groups in particular,
construction workers, moving company workers anehewrganisers. One user thought
that PoC is not suitable for business use and wobeldest for hobbies. The most
popular answer, though, was groups of friends. @ater assumed that PoC would be
most suitable for 16-18-year-old people or for stud, who want to talk about what to
do in the evening. PoC was mentioned to replace -BMfsersations. Active families
with outdoor hobbies were also mentioned.
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Questions seventeen and eighteen dealed with the pf the PoC-serviceé'Did it
make any difference to you how much PoC-messagt®’ cénd “How much would

you be ready to pay for PoC-serviceThe results of question seventeen are presented

on Figure 19.
The importance of the price
5
e i
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1= The price 2= The price 3= The price 4= The price 5= The price
was very was a quite  was somewhat was not that was not
important important important important important at all

Figure 19 Importance of the price

The importance of the price varied much betweenteékters. To three users the price
was very important and to one user quite importéhtee users thought that the price
was somewhat important. The price was not that nlapbto three testers and the price
was not important at all to four respondents. Twers answered that the usage of PoC
should be free of charge, because they do not lacheed the PoC and there are free
services that are more suitable to them. Six redpas were ready to pay the normal
data transfer fee, but no additional fee for thei@cservice. One user was ready to pay
even double the data transfer fee. Neverthelesshdwgght that the price of the data
transfer is difficult to understand, because in@ clear how much data is actually
transferred. Therefore it would be better to chatgeuse of PoC by minutes and he
would be ready to pay double the price of a norphaine call. Two users proposed a
monthly fee, approximately 3-5€/month in additiorthe data transfer fee. One of these
respondents said that a minute based fee woulditabk, if it was charged only by the

minutes of sent speech, not by the received min@es user would be ready to pay the

56



same price as she pays for normal phone calls.us&cs did not mention any particular
price.

Questions nineteen and twenty asked how much dwesldta transfer cost at users’
own mobile subscription and do the users pay thwit mobile phone bills. Four users
did not know the price of the data transfer atrtimeobile phone subscription, two of
these testers did not pay the bills themselvest dmployers pay the bills. Five users
pay 4 €/25MB and five users have a fixed monthly & 10€/month for data transfer.
Altogether eleven users pay their bills themsekwed three users have their bills paid
by employers. This question did not seem to hawe @ear correlation with the

question, “How much would you pay for PoC-service?”

The next two questions asked what the testers finastl and worst about PoC. The
users had most liked the easiness of communicaggpecially group communication.

There is no need to call everyone separately amdyene gets the same message
quickly. Users liked the sound that informed abmutincoming message. The charm of

novelty was mentioned in three responses.

On the other hand the users did not like to coméghe settings. They did not always
know whether or not the service was on, and wheth&ot the communication parties
were available to receive messages. The networkctgand reliability was not always
enough; the users had not liked the delays ane&dossthe messages. The connection
between the PoC-client (mobile phone applicationdl #0C-server was sometimes
broken. One user mentioned that he did not likefalsethat only one user could speak
at a time. Three users were disappointed aboube&iog able to use PoC with a hands-
free. They said that a hands-free tangent shoulk \&s the PoC tangent. One user
mentioned that he would have liked to test the Ré&h; but it did not work because of
the NAT.

The 23 question asked testers to suggest improvements.stiggestions followed
mostly the list of problems and features that usad not liked. The suggestions are

listed below.
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- Full-duplex speech

- The opportunity to use all kinds of hand-free gaslggth PoC

- The opportunity to use a hands-free tangent aBdii2tangent

- Easier introduction

- A designated PoC-tangent to each phone

- The opportunity to use PC-client also with NAT

- The opportunity to add pictures to the messageslg@ast on one-to-one
communication)

- The application could tell who of those people ttheg user has in his or her
address book has the opportunity to use PoC

- The availability of the service should be cleatipwn

- To improve the usability of the application’s uggerface

One user hoped that a user could be on a chanhebbld change his or her status so,
that he or she could not receive any messages. \&@heser changes his/her status,
which is connected to the change of mobile phopeséile (offline, silent, in a meeting
etc.), he or she leaves the channel and is nolaélaifor any messages, not even one-
to-one messages. A user, who tries to send a earganessage to another user who is
not available, he or she gets a notification “Thseruis either busy or using silent-
profile”. When the user again becomes online heslog automatically rejoins the

channels, which he or she had active when firshgimg the profile.

Question 24 asked about the use of PoC compartt tose of Instant Messagiridy;
you use Instant Messaging applications (ICQ, MSNddnger etc.), how usable do you
think PoC is, when compared to Instant Messagingjiegtions? Evaluate on a scale
from 1 to 5 (1= | would rather use IM applicatiorzs | would mostly rather use IM
applications, 3= Both are equally usable, 4= | wduhostly rather use PoC, 5= |

would rather use PoC) Give reasonsThe results are presented in Figure 20
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Comparison of PoC and IM-applications

Users

1=1would 2=lwould 3=Both are 4= would 5= Iwould
rather use IM mostlyrather equallyusable mostlyrather rather use PoC
applications use IM use PoC
applications

Figure 20 Comparison of PoC and IM-applications

Three respondents answered they would rather usspMcations and six users would
mostly rather use IM applications. Three users ghouthat both PoC and IM
applications are equally usable and only one usmrldvmostly rather use PoC. One
user did not answer, since he did not use IM apptios. The reasons that the testers
gave are presented below as a list. The option tthetrespondent had chosen is

presented after every point.

Text is “saved” all the time, you don’t have to wes immediately (answered 1)

- IRC-channel has a solid status of communicatioa gnoup of friends, it is also
possible to talk privately with only one persongaered 1)

- IM applications are free and easier. (answered 2)

- PoC and IM are suitable for different kinds of atians. IM is better for longer
conversations and PoC is better for short conversatthat are addressed to
many people. People normally have their mobile phafoser and it also
announces an incoming message better. (answered 2)

- Thoughts are better transferred through speech ftiwen It is more natural.

That’'s why the concept of PoC would be worth 4 orBwever, the usability of
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PoC is defined by the amount of mobile phone usehs take the service in
use. (answered 2)

- | have Agile Messenger to connect different IM aggion in my phone and
Fring-software to take care of Skype-calls; theg amore suitable for me.
(answered 2)

- It would be better if these could be combined. \(ared 3)

- Both have their own advantages; text is handy,caruread it also later. PoC is
more suitable when you are on move, talking is teasier than writing.

(answered 3)

The last actual question of the third questionnasked the respondents to innovate
three groups (i.e. work, hobby related), which dofihd PoC useful. The suggestions

are presented as a list below.

- Stewards

- Construction workers

- Police

- People who travel with many cars

- Groups of friends

- Scientists

- Truck drivers

- Taxi drivers

- Guides

- Driving schools

- Event-, fair- and competition organizers, judges

- Conductors

- Army forces

- Real estate care takers

- Stock brokers

- Different kind of hobby groups: airsoft- and paiatiplayers, hunters, agility
trainers, orienteerers, golfers, berry or mushrpackers, scouts and hikers
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6.4 Observation — Moving house

One of the main assumptions for the usage of Po§; that it is at its best in group
communication, where there is a need to conneasoagally but quickly. The method
to test this assumption was an observation of a& seation. In this user case, a
married couple was moving. The distance betweenotieand new house was 19,5
kilometres. 14 people took part in the change efdence. Three people stayed at the
old residence to clean, one person was at the egmlance to receive the furniture and
other articles and the others were in several parging the articles. There were all

together five groups, each of which had one orRe€-capable mobile phones in use.

As predicted PoC was used to exchange informatimutawhere each group was at
what time. But the system was also used to commteiatherwise during sitting in the
car, not just to change important messages, bugport what was seen on the way and
to tell jokes. This can be an effect of the newtaysand charm of novelty. The
participants were not yet familiar with using PeCcommunication and wanted to test
how it worked and how others heard the messageeThere several “Hello, this is
John speaking! Can you all hear me” -type of messag the beginning of the
observation. The moving took about five hours afterdhat everyone gathered to the
new residence. The users told that they had fowf@ Rce to use and even useful
during moving. Those, who also took part in thesfoanaire, mentioned the moving

as the most useful situations for PoC use.

One of the notifications in Woodroff and Aoki’'s diuwas that the feedback in PoC
conversations was reduced. Because of the halkegugture of the channel the level of
spontaneity was decreased. For example, reactmjokés are more artificial than in
full-duplex communication. Even fake laughter appda [WOOOQ5] This was very
clear also in moving house -observation. The resg®rio jokes and funny anecdotes
that were transmitted to other groups during dgwwere quite vague. It seemed like
people wanted to answer something, so that thenatmy could know that his or her

message was heard, but real laughter was too late.
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6.5 Measurements

In the beginning of the study it was predicted ittt GPRS and 3G networks would
cause some delay and losses to the PoC traffis. 8lk0 came up in the responses; the
testers mentioned that there was occasionally seemuch loss that they were unable
to understand some of the messages. To studystinis measurements were made. All
the measurements were done using the Elisa cetielarork. All the testers used Elisa
radio network, even though they had different ofpesa(Saunalahti, Kolumbus and
Elisa).

The measurements were done with two laptops, bidthWindows XP. The computers
were connected to the Internet with two Nokia EGfbile phones. This way the GPRS
and 3G networks could be used for testing. Befoeenteasurements the clocks of both
computers were synchronised with Windows Interimeet-function. The timeserver
that was used was timel.mikes.fi, which belonghéoCentre of Metrology and
Accreditation. The measurements were done in twgswiirst, the used bandwidth was
explored with a test measurement. The bandwidth8akdst/s, which is one of the eight
possible bandwidths with AMR-codec. The first atteat was done using the Iperf-
measurement tool. This tool was used to make grtegasend, and the other to receive
a constant flow of UDP-packets. The size of UDPkpé&swas 122 B and the bandwidth
8 kbit/s. Second, a more practical test was matte @enaker PoC PC-client. A one-
minute discussion between two parties was madehenpackets were measured. Both
of the tests were done in GPRS, 3G and fixed né&twAdl the packets in both of the
tests were gathered using Ethereal network anadygkthen analysed with Tcpdump,
and the statistics were made with Microsoft Exgekadsheet (2003). The results of the

measurements are presented below in Table 1.
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Table 1 The results of the network measurements

GPRS 3G Fixed
network
Delay, s Loss, % Delay, s Loss, % Delay, $ Loss, 9
Iperf 2,3486 0 1,3352 0 0,494918 O
PC-client | 2,0272 0,0037 1,0366 0 0,47582 0

As can be seen, the delay with GPRS and 3G netwsudgsite big. However, the delay
of the GPRS network is mentioned to be from twaht@e seconds [CHAO3]. This is
aligned with the test results. The needed bandwsdtimly 8 kbit/s, which is lower than
the capacity of GPRS or 3G. The theoretical capatfitElisa GPRS network is 53,6
kbit/s and in practise 40 kbit/s at it's best [ELJOThe theoretical capacity of 3G

networks is 384 kbit/s [ELIO7]. The delay in fixe@twork is significantly lower than

the delay in mobile networks.

These measurements do not show any losses. Asawetlelays, losses are highly
dependent on the utilisation rate of the networkp8singly, the results show that the
delay with PC-client is shorter, even though ibatscludes the delay of the PoC server.

All the results also include the delay of the cartime between mobile phones and PCs

(USB cable). However, this is very small when coregato the overall delay. The

delay of the Iperf-test is presumably bigger, sittée a constant stream of packets and

thus the processing takes more time. PC-clientgiagtkeam is more spacious.
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7 Discussion

In this chapter the results of the test and measemés will be discussed.

The main goals of the test were to connect PoCRao@ PC client to the same system
and to gather user experience. In the beginnirtgefest PoC was predicted to be most
useful in group communication, to occasionally exae quick notes. The goals were
not totally reached, since none of the testersatigtused the PC client, even though it

was possible. However, a lot of important inforraatwas gathered.

According to the results of the first questionndine testers seemed to feel positive
towards PoC, even thought none of them had actua#ig it before the test. The

concept, thought, was familiar to most of the tesste

In the end of third questionnaire the testers ansgva question that inquired about their
behaviour with new technology. This was asked nd but whether the early adopters
were reached or not. According to the answers, \ag not have reached the early
adopters after all. However, none of the resporsddiat answer to be a laggard or late

majority.

The users had problems mostly with settings inlieginning. These problems were
expected, since it was not possible to use autonsatitings delivery. If PoC-service
was ordered from some operator, they would mostinidely deliver settings

automatically. This would make the beginning muakier for the user.

The unwillingness to use the system with PC stidtaismobility is important to people
when considering a PoC service. Most of the ussesinstant Messaging with their PC,
but PoC is seen as a mobile system, which is &egs when the user has it with him or
her all the time he or she wants to be reachabile. @er answered to the last question
of the third questionnaire that it would be be§tPoC and IM could be connected
together. The PC-client could solve this problemg¢es it also has the opportunity to

exchange written messages, like IM. At the times¢henessages are not delivered to

64



mobile phones, which is a clear shortcoming. The o PoC PC-client as IM-
application would require that all the participahtsse a similar kind of PC-clients. At
the moment, MSN Messenger and ICQ are the dommaipplications at the IM-
market. The growth of PoC PC-client users woulddnee application to be free of
charge. At the time of writing the PC-client thaaswsed in the test is not yet available

for public.

The third questionnaire was designed to ask theatiieelings about PoC. It clarified

problems and possibilities of PoC. As can be seem fthe answers, the users most
liked the easiness of group communication, as ptedi The testers had used PoC
mainly with friends, but also with family. Most tie testers said that the use was quite
easy, even though there were some problems. Ibeaeen from the results that most

of the opportunities of the PoC were not very cteahe users.

Some of the testers were worried that they wousdudd the other participants during
something important. This was also noticed in theodfuff and Aoki's study, they
even mentioned that some of their testers foundnthesages disturbing while at the

same time some found the messages to be a madpolguity. [WOOO05]

As in Woodruff and Aoki’'s study, testers in thigesis study also seemed to find PoC
fun. The patrticipants were quite enthusiastic #® ReC in the future; only 14,3% of the
users answered that they would probably not useiRdi@ future. However, 64,3% of
the users would still prefer IM to PoC. One of teasons for IMS’ popularity is the use
without payment. The willingness to pay for PoCrsed to divide opinions between
the testers. Those participants, who liked the B@dmnost, were also willing to pay for
the service the most. The right pricing is onehaf key components in a way to make

PoC successful.

Mobile phones still seem to have many PoC relatethlpms. The introduction of the

service is very different in different kinds of migbphones that have different kinds of
menus. Even with the opportunity of automatic sgtidelivery, the menus should be
clear and congruent. During the test, one of tlstets reported problems with one

Nokia model 6131 in particular. He was not ableeiceive one-to-one messages when

65



the cover of the phone was closed. The problem$é wahgents in hands-free -
equipments and in phones were also reported.

In the designing phase of the test some other gnablwvere also discovered. It was not
possible to create a new group by using an ap@tpmenu in Nokia E60. The phone
responded with message: “Impossible to registetoapj, even though it did not even
contact the server. It was, however, possible ¢atera new group by choosing ‘join a
group’ and then adding the requested informatidns Tvas possible even when there
was no such group beforehand. Sometimes the ph@messvitched itself into using the
phone’s own earphone, even thought there was nortyppty to choose it on the

menus. Normally, the voice was transmitted throtinghmobile phone’s loudspeaker.

Some of the mobile phone related problems may b&teck to the pre-standard
applications. At the time of writing Nokia does n@t have any OMA standard based
PoC mobile phones at the market. However, the Rogss, which are available at the
market, are based on OMA standard. [LUUO7]

The answers show that the use of PoC client in bilmphone is not yet as easy as it
could be. The users did not all know about the dpity to send Call back request or
to check the availability of their contacts. Onemusentioned that she prefers IRC to
PoC, because IRC offers an opportunity to talk gigly to another user. This is also
possible on PoC with one-to-one conversation. | BoC application, the group-

conversation is a clear option and the opportutuitpne-to-one conversation is not so
clearly pointed out. The initiation of one-to-onemamunication is more difficult than

the initiation of a group communication. A user a®¢o save specific PoC contacts to

his or her mobile phone. This should be made easier

The users mentioned that there were sometimes gquitd losses and delays. To test
this some measurements were made, but no lossearagpat the measurements. The
delays were quite long, even over two seconds. Weweoth delays and losses are
highly dependant on the overall state of the neétwwarhich can vary greatly. Users
must remember to push the PoC tangent the whoke dimalking. The mobile phone

indicates the right to speak with a “beep”-soumal.the beginning of the use, this may
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be difficult to remember and thus the users may exgerience significant losses. The
tangent must also be pressed long enough.

Only 14 people took part in the test. Thereforegrethough quite much data was
collected, the results may not be totally geneasbls. However, a similar type of test
done by Woodruff and Aoki in the USA had only 7 tpapants.

8 Conclusion and future work

Based on the test results it can be said thatwbeage user may not have much use for
the PoC-service in everyday life. The service wasfl quite easy and fun to use, but
not so many actual use situations could be foun@. &early is a group forming service
and in order to be able to get the best value efsérvice the penetration should be
reasonably high. This on the other hand would megihiat other operators in addition to
Saunalahti would also offer the service. Co-operatbetween operators would be
needed. Even thought PoC has been successful ldSAewith Nextel, in Finland it is
certainly in the introduction phase. Only early pi#os are using the service.
Nevertheless, the testers did suggest many profedsgroups that could benefit from

this type of communication.

In the future a similar kind of study should be domith some suitable occupational

group, e.g. construction workers.

At the time of writing further development of th@® has already begun. OMA is
working on the specification for PoC 2.0. The ngixase will include other content than
just voice and will be called Push-to-X. X could pietures, video, data, and other
multimedia. [TELO6]
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APPENDIX A

Osallistu Pikapuhe-tutkimukseen!

Etsimme Pikapuhe-palvelun hyodyntamisesta tehtdiygdémityotutkimusta varten tyo-

, harraste- tai kaveriryhmia (2-1000 henkead), jpigesenista mahdollisimman monella
on Pikapuhe-sovelluksen (Push to talk) sisaltavékapaihelin (luettelo sivun
alalaidassa) tai kayttavat aktiivisesti PCta. Tuikksessa kaytetdan testaajan omaa
matkapuhelinta tai PCta ja testaajia pyydetadraeasadan 3 kyselyyn. PCssa tulee olla
mikrofoni ja kaiuttimet tai kuulokkeeT.utkimukseen osallistuvat saavat palkkioksi

3-6 elokuvalippua aktiivisuudesta riippuen. Sen ligksi kayttajien kesken arvotaan

2 kpl Nokia N93 tai N95 puhelinta.

Tutkimukseen voivat matkapuhelimella osallistuarigdahden, DNA:n ja
Elisan/Kolumbuksen asiakkaat. Ainoana vaatimuksenRikapuhe -sovelluksen
siséltava puhelin ja liittyma, jossa on datasiiratrollisuus (GPRS, EGPRS tai 3G
GPRYS).

Pikapuhe on radiopuhelintyyppinen matkapuhelindalyeka mahdollistaa l&hes
reaaliaikaiset kahdenkeskiset ja ryhméakeskustekgimmissa uusissa
matkapuhelimissa (kts. sivun alalaita) tdma toimion jo integroituna, mutta myos
muihin S60 sarjan puhelimiin sovellus on asennetsav

Yhteys on yksisuuntainen ja se muodostetaan Pileapébpainta painamalla ja
pitdmalla nappain pohjassa puheen ajan. Kun napagautetaan voi toinen henkild
ottaa puheenvuoron. Viestin vastaanottaminen éiy¢@lenitaan toimintoa, vaan viesti
kuuluu kaiuttimen tai handsfree:n kautta, kunhd@puhe-toiminto vain on paalla.

Testi alkaa tammikuussa ja kestaa 2-3 kuukautta. Joolet kiinnostunut, ota
yhteytta pian! limoittautuessasi kerro nimesi, osa®si ja matkapuhelimesi tyyppi
seka operaattori. Kerro myo6s haluaisitko kayttaa sweellusta puhelimellasi vai
PC:lIa.

Pieni kayttoesimerkki:

Porukan voi kutsua koolle Pikapuhetta kayttdenkkissaavat viestin yhta aikaa,



vastaamatta puhelimeen.

Lisatietoja: Elina Ahonen, elina.ahonen@tkk.fi

Push to talk toimii seuraavissa Nokian puhelimigdat0, 6260, 6170, 7270, 6020,
6021, 3230, 6230i, N90, N70, 6101, 5140i, 6111,065280, N91, 3250, E60, E61,
E70, 7360, N71, N80, N92, 6233, 6103, 6125, 6138,166070, N72, N73, N93, 5500
Sport, 6080, 6151



APPENDIX B

Pikayhteys
Valitse Valikko > Yhteydet > Pikayhteys.

Asetukset:

Pikayhteyden kayttajatunnus/kayttajanimi: oma puineimero muodossa
+35850XXXXXXX

Oletuslempinimi: Kayttajan mukaan

Salasana: ei tarvitse asettaa

Toimialue: poctesti.fi

Palvelimen osoite: 130.233.16.32

Yhteysasetukset oman operaattorin mukaan, Elis&ollambuksen asiakkaiden taytyy

valita yhteysosoitteeksi rlgeelab.radiolinja.fi

HUOM! Jos sinulla on www.nokia.fi-sivustolta ladagovellus huomioi ndma:
-Salasana-kohtaan tulee asettaa jotain

-Kayttgjatunnukseen saattaa tarvita laittaa etgen s

Uuden kanavan (ryhman) luominen

S60 puhelimet: Jostain syysta uutta kanavaa ei ypystomaan valinnalla
Pikayhteyskanavat->Uusi kanava->Luo Uusi. Sen  mijaa kayttamalla
Pikayhteyskanavat->Uusi kanava->Lisdad olemassaoleva luoda myds uuden
kanavan. Tall6in kirjoitetaan vain haluttu kanavami sille varattuun kohtaan ja osoite
kohtaan kanavannimi@poctesti.fi->valmis. Lisaksileéu valita muodosta yhteys
kanavaan. Kutsuja liittyd ryhmé&éan voidaan lahettatsemalla laheta kutsu ja sielta

valitsemalla henkil6t, joille kutsu halutaan lak&étt

S40 puhelimet: Lisda ryhmé->opastettu. S40 puhelimketusarvoisesti lisdavéat

ryhmannimen peraan & -merkin ja kayttajatunnukgela ryhma on luotu. Tama tulee



huomioida, jos toisella puhelimella halutaan léttyyhmaan "kasin", eli ilman
liittymiskutsua. Liittymiskutsu voidaan lahettaadlimaalla ryhmalista->valinnat >laheta
kutsu->tekstiviestind. Kutsun lahetys infrapunal@anistuu myos toiseen S40

puhelimeen.

Puhelimessa voi olla avoinna useita pikayhteys wandryhmid). Yksi naistd on
"oletus”, eli kanava, jolle puhe menee, kun paimeterillista Push-to-talk-nappainta (ei
kaikissa puhelinmalleissa), tai tavallista soitjgp@inta. Muita kanavia voi kuitenkin
kuunnella samaan aikaan. Oletuskanavaa voi vaiktEhda-valinnalla (S60) tai
valitsemalla ryhmaélistasta jonkin toisen oletuksef&40). Pikayhteys palvelun voi
jattéaa taustalle avoimeksi, jolloin haluamiaan keaavoi kuunnella, vaikkei itse juuri
silloin osallistuisikaan. Kannattaa kuitenkin hudejaettd mikali kanavalla ei ole
pitkddn aikaan aktiivisuutta, saattaa ns. pudota. (Malikossa nakyy talléin muodosta
yhteys kanavaan, mutta tAméan valitsemalla ei kk&an mitaan tapahdu, eivatka viestit
kulje. Talléin kannattaa kaynnistda koko sovelluslelleen. Palvelimella on olemassa
testi@poctesti.fi -kanava, jolle voi huudella, jbaluaa testailla, eikd ole kaveria

saatavilla. Siella yleensa on joku, joka vastaijeg vaan kuulee.

Pikayhteys-likenne vélitetddn data-liikenteenéd.d&$sa viestissa siirtyy n.10 100kB.

Pikapuheen kayton hinta siis maaraytyy oman liilipndatahinnoittelun mukaan.

Kannattaa  huomioida myds, ettd kahdenvélistenpideriu soittaminen
pikayhteystietoluettelon kautta, onnistuu vain, mmshelinnumero/pikayhteystieto on
tallennettu samassa muodossa kuin kyseinen kayatéjéekisterbitynyt palvelimelle.
Eli kun kayttajatunnukset nyt ovat muotoa +35850mxx, niin myos puhelimeen
tallennettujen numeroiden muoto tulisi olla tdméamaa Nain ollen voi
pikayhteystietovalikosta  soittaa  kahdenvdlisia  plikkayspuheluita, l|ahettda

soittopyyntdja, seka katsoa, onko kyseinen hlé@akigneena sisaan.

Alla lisatietoja sovelluksen kayttoon liittyen:



Kayttajan asetukset valikossa voit asettaa lempsiqa muita pikayhteyteen liittyvia

asetuksia, mm. &&nia jne.

Pikayhteyspalveluun kirjautuminen Jos olet asett&uvelluksen kaynnistys toiminnon
kayttoon Kayttajdasetukset -valikossa, pikayhtagstdo kirjautuu automaattisesti
pikayhteyspalveluun, kun se kaynnistetaan. Muuapauksessa sinun pitdd kirjautua

palveluun kasin.

Kun laitteen Soittoaanityyppi-asetukseksi on valRiippaus tai Adneton tai tavallinen

puhelu on kdynnissa, pikayhteyspuheluja ei votaaieika vastaanottaa.

Yhteystietondkyma: Jos haluat tarkastella, lisétéuttaa tai poistaa yhteystietoja tai
soittaa kyseisille henkildille, valitse ValinnatPtkayhteystiedot. Nayttoon tulee laitteen
Osoitekirja-sovelluksen nimiluettelo, jossa henki&n kirjautumistiedot nakyvat. Jos
haluat soittaa valitulle henkil6lle, valitse Valein> Henkilokoht. puhelu. Jos haluat

soittaa ryhmapuhelun, valitse Valinnat > Soita plymnapuhelu.

Jos haluat lahettdd henkildlle soittopyynnon, selitvValinnat > Laheta soittopyyntd.
Kun kirjaudut pikayhteyspalveluun, pikayhteyssowgll muodostaa automaattisesti

yhteyden kanaville, jotka olivat aktiivisia, kunvatlus viimeksi suljettiin.

Jos haluat muokata kanavan tietoja, valitse Vatimduokkaa.

Kanavan jaseneksi liittyminen Jos haluat liittyéh&aan jaseneksi, valitse Valinnat >
Pikayhteyskanavat. Valitse kanava, jolla haluatkidstella, ja paina aaninappainta.
Muista pitda laitetta edessasi pikayhteyspuhellara, jotta nédet nayton sisallén.
Nayttoon tulee ilmoitus, kun on sinun vuorosi puhBahu mikrofoniin alaka peita
kaiutinta kasilla. Pida aanindppaintd alhaalla rkismuan kun puhut. Kun lopetat

puhumisen, vapauta aaninappain.

Jos haluat siirtya pikayhteyskanavien valilla, t&giVaihda. Aktiivinen kanava nakyy
korostettuna. Jos haluat ndhda kanavan aktiivisstnet, valitse Valinnat > Aktiiviset

jasenet. Jos haluat kutsua jasenen kanavallesedd@linnat > Laheta kutsu.



Pikayhteysloki
Jos haluat avata pikayhteyslokin, valitse ValinmatPikayht.loki. Lokissa nakyy

pikayhteyspuhelujen paivamaara, kellonaika, kestoyut tiedot.
Pikayhteyden katkaiseminen

Valitse Valinnat > Poistu. Kirjaudu ulos palvelugtalopeta pikayhteys valitsemalla

Kylla. Paina Ei, jos haluat jattdd sovelluksen kagriaustalle.

Vi



APPENDIX C

Alkukysymykset:

1. Kaytatko pikaviestinohjelmia ja VolP -souélsia (MSN Messenger, IRC, Skype

yms.)? Jos kaytat, mita?

2. Kuinka usein kaytat pikaviestimia? a) uséirtoja paivassa b) kerran paivassa c)

kerran viikossa d) kerran kuussa e) harvemmin

3. Onko PMR (Walkie-Talkie) radiopuhelin sileututtu jostain yhteydesta? Mista?

4.  Onko Pikapuhe (Push to talk) sinulle aiemtatitu jostain yhteydesta? Mista?

5. Oletko ennemmin kayttanyt jotakin Pikapupalvelua (esim. Saunalahden

Pikayhteys -palvelua)?
6. Millaisissa tilanteissa olettaisit Pikapuipalvelusta olevan hyotya? Millaisissa
tilanteissa olettaisit kayttavasi
Pikapuhe-sovellusta?
7.  Oletko radioamatoori?
8. Muuta?
Valikysymykset:
1. Oliko palvelun kayttoonotto helppoa vaikesa? Jos vaikeaa niin millaisia
ongelmia ilmeni?

2.  Oletko kayttanyt matkapuhelimella vai P&2l

3. Millaisissa tilanteissa olet kayttanyt Rikae-palvelua?

Vi



4.  Kenen kanssa olet kayttanyt Pikapuhe-paaz2l

5. Oletko kayttanyt Pikapuhepalvelua kahdekiséa ja/tai rynmapuheluihin?

6. Jos olet kayttanyt ryhmé&puheluihin, niirninka isoja ryhmat olivat, kenesta ne
muodostuivat (ystavat, tydkaverit jne) ja mista

ryhmainformaatio tuli (kutsuitko itse ryhman koglleutsuiko joku muu, kuinka sait
tiedon)

7.  Onko Pikapuheen kaytdssa ollut hankalu@ksia

8. Muuta mieleen tulevaa?

Loppukysymykset:

1. Milta tuntui kayttaa Pikapuhetta?

2. Asteikolla 1-5 (1=epamukava, 2=melko epamukawva&] epamukava,
eikd mukava, 4=melko mukava, 5=mukava), ampavelun
kayttomukavuutta.

3. Millaisissa tilanteissa kaytit Pikapuhetta?

4. Kenen kanssa olet kayttanyt Pikapuhe-palvelua?

5. Oletko kayttanyt Pikapuhepalvelua kahden keskjaitai

ryhmapuheluihin?

6. Jos olet kayttanyt rynméapuheluihin, niin kuirgkauria ryhmat
olivat, kenesta ne muodostuivat (ystavat, tyékia jne) ja mista
ryhmainformaatio tuli (kutsuitko itse ryhmandtie, kutsuiko joku

muu,

kuinka sait tiedon)

7. Kuinka kaukana vastaanottaja/ryhman jaseneatliv

Vil



8. Kaytitko toimintoa, jolla on mahdollisuus tarkelta
yhteystietoluettolosi/ryhman jasenten tilaalif@ offline jne.)?

9. Kuinka hyddyllisena pidat mahdollisuutta tarledist
yhteystietoluettelosi jasenten tilaa? 1=taysiadyton, 2=melko
hyodyton, 3=ei hyddyton, eik& hyddyllinen, 43kaehyddyllinen,

5=erittain hyodyllinen, perustele

10. Kaytitkd6 mahdollisuutta lahettaa soittopyyntéll back request)?

11. Kuinka hyodyllisena pidat mahdollisuutta lah&tsoittopyynto?
1=taysin hyddytdn, 2=melko hyddyttn, 3=ei hytdeh, eika
hyodyllinen,
4=melko hyodyllinen, 5=erittain hyodyllinergnustele

12. Kuinka Pikapuhe sopi kayttamiisi tilanteisiin?

13. Oliko Pikapuheen kayttssa hankaluuksia?

14. Arvioi asteikolla 1-5 kayttaisitkd Pikapuhejddkossa
(1=varmasti en kayttaisi, 2=todennakdoisestkayttaisi, 3=en osaa
sanoa, 4=mahdollisesti kayttaisin, 5= varmiegytan)?

Miksi/miksi et? Jos kayttaisit, niin millaisissdamteissa?

15. Arvioi Pikapuhe-palvelua asteikolla 1-5 seurstanakokulmista:

Hyddyllisyys: 1=taysin hyodyton, 2=melko hyddyi@xei hyodyton,
eika

hyodyllinen, 4=melko hyodyllinen, 5=erittdin hyotgen

Kaytettavyys: 1=erittdin hankala kayttaa, 2=mdilamkala kayttaa,
3=ei

vaikea, eika helppo kayttaa, 4=melko helppo kay&&helppo kayttaa



Toiminta: 1=ei toiminut kunnolla, 2=useimmitenteiminut kunnolla,

3=toimi kohtalaisesti, 4=toimi melko hyvin, 5=toimyvin
16. Kenelle arvioisit Pikapuhe-palvelusta olevaiteanhyttya?
17. Oliko kayton hinnalla sinulle merkitysta? 1=pdiljon merkitysta,
2=oli melko paljon merkitystd, 3=oli vahan ikigysta, 4=ei
juurikaan
merkitystd, 5=ei ollut merkitysta

18. Paljonko olisit valmis maksamaan palvelun kéii®

19. Millainen liittymatyyppi sinulla on, mink& hiaista datasiirto

liittymassasi on?

20. Maksatko puhelinlaskusi itse vai maksaako jokuw?

21. Mista pidit erityisesti?

22. Mista et pitanyt?

23. Parannusehdotuksia?

24. Jos kaytat muita pikaviestimia (MSN MessentiRg, ICQ yms.),
niin kuinka kayttokelpoisena pidat Pikapuhetéhin verrattuna?
1=kaytan mieluummin Pikaviestimia, 2=kaytaeiogniten mieluummin
pikaviestia, 3=yhta kayttokelpoisia, 4=kadtaiuseimmiten
mieluummin Pikayhteys-palvelua, 5=kayttaisimaamieluummin

Pikayhteyspalvelua, perustele!

25. Innovoi: Keksi 3 eri kayttgjaryhmad/ammattilaatharrasterynmaa,

jotka mielestasi voisivat hyotya tallaisestdvplusta.



26. Muuta?

Lopuksi muutamia taustatietoja:
27. Ikasi?

28. Oletko opiskelija vai tydossakayva?

29. Oletko kiinnostunut uudesta tekniikasta, ostatdsia teknisia
laitteita/otatko uusia teknisid toimintoja kayttoon

a) heti niiden ilmestyttya

b) melko pian laitteen ilmestyttya ja sen jalkesittelet tuotetta
muillekin

¢) vahan myohemmin, kun joku on kehunut niita denul

d) Vasta kun useimmat tuttavistasi ovat hankkikgeeisen laitteen

e) vasta kun kaikilla/lahes kaikilla muillakin on

Xl



