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SELECTION OF CONNECTION SETTINGS 

FIELD OF THE INVENTION 

[0001] The invention relates to selecting connection set 
tings and more particularly to selecting connection settings 
in a telecommunication system comprising a Wireless access 
netWork. 

BACKGROUND OF THE INVENTION 

[0002] In addition to data services offered by Public Land 
Mobile NetWorks (PLMN), various Wireless local area net 
Work techniques offering a broadband Wireless data trans 
mission service Within a limited coverage area are developed 
for moving users. Examples of such techniques are the IEEE 
802.11-based WLAN netWorks. Wireless local area net 
Works can be used to offer data transmission services in hot 
spots, such as of?ces or airports. The Wireless local area 
netWorks are frequently connected to eXternal networks, for 
instance in order to enable access to the Internet. The data 
transmission rates offered by Wireless local area netWorks 
are generally considerably higher than the data transmission 
rates offered in the PLMN netWorks. Thus, in places, Where 
a local area netWork can be used, the aim is to establish a 
connection to the desired netWork address through the 
Wireless local area netWork. The establishment of a connec 
tion to Wireless local area netWorks and through them to 
other netWorks and the transfer from one netWork to another 
is, however, not alWays possible and has been more dif?cult 
for the user than in the PLMN netWorks, Which are provided 
With a Well operating roaming functionality. 

[0003] Patent application publication WO 01/63843 dis 
closes a method particularly for establishing a connection to 
a Wireless local area netWork. The settings required for being 
connected to netWorks and different netWork resources are 
stored into information sets in the Wireless terminal. The 
information sets are preferably de?ned separately for each 
netWork and they can be referred to as pro?les. What can be 
stored into the information sets is WLAN-speci?c data, such 
as a netWork name, a channel setting, an operating mode 
setting and data security settings, as Well as other settings, 
especially settings associated With the use of a TCP/IP 
protocol. When an access point to be used has been selected, 
a connection is established to the access point in accordance 
With the settings described in the information set included in 
the netWork name. This solution provides such an advantage 
that the users do not have to knoW Which settings are 
required and hoW the settings have to be changed When 
establishing a connection to the netWork; instead the pre 
stored settings can be used to establish a connection to 
different netWorks. 

[0004] When the user moves to a neW location, his/her 
terminal may be provided With several Wireless local area 
netWorks. For eXample, a WLAN terminal may, based on 
scanning netWork names, be able to set up a list on available 
WLAN access points. HoWever, several Wireless local area 
netWorks are not connected to other netWorks or a connec 

tion to a desired netWork address cannot be established 
oWing to, for instance, missing roaming agreements, in 
Which case the connection cannot be established through the 
Wireless local area netWork to the desired netWork address. 
When the user or terminal selects an access point on the 
basis of a netWork selection algorithm, a connection cannot 
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necessarily be established through the access point to the 
desired netWork address, for instance to a Virtual Private 
NetWork (VPN) gateWay of a company. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] It is an object of the invention to generally improve 
the selection of connection settings in order to achieve a 
more reliable connection establishment. The object of the 
invention is achieved With a method, a Wireless telecommu 
nication system, a terminal and a softWare product, charac 
teriZed in What is disclosed in the independent claims. 
Preferred embodiments of the invention are disclosed in the 
dependent claims. 

[0006] In accordance With the invention, history data is 
maintained, in Which at least one netWork address and at 
least one connection setting are de?ned, Wherein the con 
nection setting has been used for establishing a connection 
to the netWork address. The history data is checked in 
response to the fact that there is a need to arrange a 
connection to the desired netWork address. The selection of 
connection settings to be used is arranged using the history 
data. It has been observed in the invention that the history 
data associated With the netWork address can generally be 
maintained for any connection set de?ned by one or more 
connection settings. An eXample of a connection setting is an 
identi?er identifying a WLAN access point. The arrange 
ment according to the invention provides such an advantage 
that as connection settings are being selected, it is possible 
to pay attention to Whether a connection has been estab 
lished through the possible connection setting to the desired 
netWork address. When such connection settings are pre 
ferred, from Which connections have previously been estab 
lished to the netWork address, the connection establishment 
to the desired netWork address succeeds more frequently. 
DraWbacks occurring during unsuccessful connection estab 
lishment can thus be avoided. 

[0007] In accordance With an embodiment of the inven 
tion, at least one access point, Which has been used for 
establishing a connection to the netWork address, is de?ned 
in the connection settings of the history data. Then the 
history data is checked in response to the fact that there is a 
need to arrange a connection through an access point to the 
desired netWork address, and the access point is selected 
using the history data. It should be noted that the term access 
point is to be understood in a broad sense and that it may 
refer to a physical access device or to a logical access point. 
This embodiment can be applied in any roaming situation, 
also in situations, in Which the connection responsibility of 
an established connection should be transferred to be carried 
out through another access point (handover). Since this 
embodiment enables to avoid or at least to reduce the choice 
of incorrect access points, the handover of the connection to 
a neW access point can be carried out faster, Which is 
particularly important for time-critical applications, such as 
multi-media applications. 

[0008] In accordance With another embodiment of the 
invention, information about Whether a connection has pre 
viously been established through a possible access point to 
the desired netWork address is used as a criterion in the 
selection algorithm of the access point. This embodiment 
provides such an advantage that an access point can be 
selected that is far better concerning other properties, for 
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instance signal level, (according to predetermined selection 
conditions), through Which a connection has nevertheless 
not previously been established to the netWork address. 

[0009] In accordance With still another embodiment of the 
invention, the history data enables to check Whether a 
connection has previously been established through the 
available connection settings to the desired netWork address. 
Such a check enables to select the connection settings, by 
means of Which a connection has previously been estab 
lished at least once to the desired netWork address. This 
embodiment alloWs avoiding completely the use of such 
connection settings, Which have not previously been used to 
establish a connection to the desired netWork address. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] In the folloWing the invention Will be described in 
greater detail by means of some embodiments With reference 
to the accompanying draWings, in Which: 

[0011] 
tem; 

[0012] FIG. 2 illustrates a method according to an 
embodiment of the invention for selecting connection set 
tings; 
[0013] FIG. 3 illustrates a method according to an 
embodiment of the invention for maintaining history data; 
and 

[0014] FIG. 4 illustrates a method according to an 
embodiment of the invention for selecting an access point. 

FIG. 1 shoWs a Wireless telecommunication sys 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] An embodiment of the invention is described in the 
folloWing eXample system comprising a Wireless local area 
netWork. HoWever, the invention can be used for selecting 
one or more connection settings of any netWork resource, for 
instance for selecting one or more connection settings of a 
PLMN netWork. An eXample of a Wireless local area net 
Work technique is a system supporting the WLAN radio 
interface de?ned in the IEEE 802.11 standards. The inven 
tion can also be applied in other types of Wireless local area 
netWork techniques, for instance in Bluetooth, HiperLAN 
(High Performance Radio Local Area Network) or BRAN 
(Broadband Radio Access Network) equipment. 

[0016] FIG. 1 shoWs a Wireless telecommunication sys 
tem comprising at least one terminal TE, netWorks NW1, 
NW2 comprising a Wireless local area netWork, GSM/GPRS 
netWork NW3 and an Internet service provider netWork 
NW4. The netWork NW1, NW2 comprising a Wireless local 
area netWork comprises Wireless local area netWork access 
points AP, Which operate as base stations and Which can also 
be referred to as base stations, and an apparatus typically 
referred to as a portal PT, through Which a connection can be 
arranged from a Wireless local area netWork to other net 
Works, such as the Internet. The portal PT may also operate 
as an access controller of the Wireless local area netWork, in 
Which case the portal PT handles some of the functions of 
the Wireless local area netWork. It should be noted that any 
terminal equipment in the local area netWork may operate as 
the portal PT to other netWorks, such as a local area netWork 
IP router, a home netWork ADSL device or an apparatus 
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operating as a VPN gateWay. The Internet service provider 
netWork NW4 comprises an Internet access point ISPAP for 
connecting the connections established through the portal 
PT of the netWork NW2 to the Internet and a server S, for 
instance an e-mail server maintained by the service provider. 
Other netWorks may also comprise different servers S, such 
as an e-mail server of a company or a WWW server 

connected to the Internet. The access equipment (PT, ISPAP, 
GPRS AP) at the edge of the netWorks typically comprise a 
?reWall functionality to ensure information security. The 
GSM/GPRS netWork NW3 comprises Well-knoWn netWork 
elements de?ned in the GSM/GPRS speci?cations, such as 
GPRS access point equipment GPRS AP connecting the 
GPRS netWork to other netWorks. 

[0017] The terminal TE comprises memory, a user inter 
face and a central processing unit comprising one or more 
processors. The terminal TE may also comprise other 
memory means, such as a removable IC card and/or a 
memory card as Well as means for reading the card. For 
eXample, connection settings required in connection estab 
lishment and data required for selecting the settings can be 
stored in the internal and/or eXternal memory. Typically, 
several connection settings are stored as alternative pro?les 
or connection setting sets, in Which case one of the connec 
tion settings must be selected When establishing a connec 
tion. The computer program codes to be eXecuted in the 
central processing unit can be used to arrange the terminal 
TE to carry out the inventive operations, some of the 
embodiments thereof being illustrated beloW in FIGS. 2, 3 
and 4. As mentioned above, the invention can also be applied 
in other terminals than those establishing WLAN connec 
tions. Such terminals can be arranged to carry out a method 
illustrated in the folloWing as Well as different embodiments 
thereof by executing a computer program code. It is also 
possible to use hardWare solutions or a combination of 
hardWare and softWare solutions to implement the inventive 
features. The terminal TE may be a multifunctional terminal, 
thus comprising in addition to the WLAN functionality also 
other data transmission properties, for instance a transceiver 
for communicating With the GSM/GPRS netWork or 3GPP 
system (3rd Generation Partnership Project) netWork and in 
accordance With an embodiment also means for selecting the 
connection settings to be used in this kind of netWork. The 
terminal TE may for eXample be a PDA device, a laptop 
computer connected to a device offering radio access (e.g. 
WLAN card) or a combination of a PDA device and a 
mobile phone. 
[0018] FIG. 2 illustrates a method according to an 
embodiment of the invention for selecting connection set 
tings. In this method, history data is maintained 201, in 
Which netWork addresses are de?ned, to Which a logical 
connection has been established. Each netWork address Was 
provided With at least one connection setting, Which Was 
used When a connection is established to the netWork 
address. Maintaining the history data is illustrated in more 
detail in FIG. 3. NetWork addresses can be identi?ed using 
any identi?er of the netWork resource concerned. Typically, 
logical connections are established from the terminal TE to 
a packet-sWitched IP-based netWork, in Which case the data 
concerning the netWork addresses represents IP addresses or 
other identi?ers, from Which the IP address can be de?ned. 
The invention is particularly Well suited to be used for 
TCP/IP connections. In accordance With an embodiment, 
URL identi?ers of the netWork addresses are de?ned to the 
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history data. It is also possible to store only a part of the 
actual network address, such as the pre?xes of the network 
addresses in IPv6 mode or the domain name of the URL 
identi?ers of the network addresses. 

[0019] When a need 202, 203 arises to establish a con 
nection to a desired network address, the data on the 
available connection settings is de?ned 204. Data concern 
ing the connection settings can be obtained from an external 
network element, from the memory of the terminal TE or 
from an external memory means, such as an IC card. What 
can be de?ned as available connection settings are all 
connection setting sets included in the terminal TE, or the 
external memory means, or the connection settings can be 
dropped, for instance, in the terminal TE, based on the 
currently used networks and/or services. The available con 
nection sets can be de?ned also based on data received from 
external network elements. The process may proceed to step 
204 when a need 202 arises to change valid connection 
settings to an already existing connection (or at least to 
de?ne, whether connection settings offering a better con 
nection are available), for example to change the access 
point AP to be used, or when a need 203 arises to select 
connection settings for a new connection. 

[0020] When the method is applied for selecting access 
points AP of a wireless local area network according to an 
embodiment, the terminal TE may receive from the access 
points AP identi?ers, which identify the access point AP or 
the network, to which the access point AP belongs. The 
process typically proceeds to step 202 when it is observed in 
the terminal TE, on the basis of radio measurings, that the 
quality of the connection offered by the currently serving 
access point AP is too poor based on at least one predeter 
mined handover criterion. In turn, the process generally 
proceeds to step 203 when an input is received from the user 
concerning connection establishment to the network address 
selected by the user. Collecting data about WLAN access 
points AP can be implemented by carrying out scanning 
from the available networks. Scanning the access points AP 
is as such a basic functionality de?ned in the IEEE 802.11 
standard, in which the TE checks the radio channels one by 
one by sending probe requests and by searching for probe 
responses. The TE sends probe request messages to local 
access points AP and waits for Probe response messages. In 
general, a Probe response message comprises a network 
name, to which each access point belongs. 

[0021] In step 205, it is checked from the history data, 
whether a connection has previously been established using 
any one of the available connection settings to the network 
address of an existing connection or of a connection to be 
established. The check 205 can be carried out in accordance 
with an embodiment by searching for entries in the history 
data, in which the desired network address is presented. As 
a response, the search reveals entries, which comprise 
identi?ers identifying a connection setting set or a set of 
connection setting sets, such as WLAN network names, 
which are compared to the identi?ers obtained in step 204. 
What remain based on such a check are the entries in the 
history data concerning the available access points. Several 
other ways exist to store and to retrieve the history data 
associating the connection settings and the network 
addresses. 

[0022] In step 206, the connection settings to be used are 
selected taking into account whether a connection has been 
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established to a network address of an existing connection or 
of a connection to be established using the proposed con 
nection settings. In accordance with an embodiment, the 
present method is applied when selecting an access point, in 
which case the history data can be used in an access point 
(handover) change algorithm or in an access point selection 
algorithm when establishing a new connection. 

[0023] In accordance with an embodiment, the selection of 
such connection settings, by means of which a connection to 
the desired network address has not previously been estab 
lished, is prevented. In accordance with another embodi 
ment, such connection settings, through which a connection 
to the desired network address has not previously been 
established, can be selected only if such connection settings, 
through which a connection to the desired network address 
has previously been established, are not available. Such a 
situation may arise for instance if the history data does not 
show any entries to the desired network address or if the 
connection settings associated with the network address are 
not available based on the check of the available network 
resources performed in the terminal (for example the scan 
ning of the access points AP in the wireless local area 
network). After this, using the selected connection settings, 
a connection can be established in step 207. 

[0024] In accordance with an embodiment, for selecting 
the connection settings, the user is after step 205 provided 
with data on the available connection settings using the 
history data. The history data may show the user at least 
whether an attempt has been made to establish a connection 
to the desired network address through the at least one 
connection setting in question. The user may thus select 206 
the connection settings to be used based on the connection 
settings shown. It is also possible that the user is requested 
to con?rm the use of the connection settings selected by the 
connection setting selection algorithm included in the ter 
minal. In accordance with still another embodiment, the user 
is presented with only the available connection settings, 
through which a connection has previously been established 
to the desired network address. These embodiments can be 
applied in embodiments applying any connection settings, 
for instance in the embodiments illustrated in FIGS. 2, 3 and 
4. It is an advantage that the user has the power to decide 
when connection settings are being selected and the history 
data can also be used when the user selects connection 
settings or when the proposed connection settings are being 
con?rmed. 

[0025] FIG. 3 illustrates maintaining history data in accor 
dance with an embodiment. When a need arises to establish 
a connection to a particular network address, the connection 
settings to be used are selected in the terminal TE for 
instance as illustrated above and a connection establishment 
request is sent 301 in accordance with the connection 
settings. The terminal TE detects in step 302 whether the 
connection establishment to the desired network address has 
been successful. 

[0026] In accordance with an embodiment, the method is 
applied in a wireless local area network, whereby well 
known connection establishment functions of the wireless 
local area network can be used when establishing a logical 
connection between the terminal TE and the access point AP. 
The connection establishment request can then be sent in 
step 301 to the access point AP of the wireless local area 
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network according to the network name de?ned in the 
connection settings. The failure of a connection can be 
detected 302 for example in response to a message deter 
mining the failure of a connection to be established to the 
access point AP or the failure of a connection to be estab 
lished to the desired netWork address or in response to the 
fact that no response message is received to message 301. If 
the connection establishment fails, it is checked 303, 
Whether the desired netWork address is already de?ned in the 
history data. If the netWork address is de?ned in the history 
data, the entry associated thereWith can be removed 304. If 
the netWork address has not been de?ned in the history data, 
no changes need to be made in the history data 308. In 
accordance With an embodiment, it is checked if the history 
data includes an entry associating the selected at least one 
connection setting (used in step 301) With the netWork 
address, ie whether a connection has previously been 
established successfully to the desired netWork address by 
means of the connection setting. If this is the case, such an 
entry is removed 304, While the entries associated With other 
connection settings remain in the history data. When con 
nection establishment has failed, it is possible to try to 
establish the connection once again using one or more 
alternative connection settings, meaning that the process 
may proceed to step 202 in FIG. 2. The history data can be 
stored for instance in a search table, from Which the entries 
included in the netWork address to be searched can easily be 
found When changing the connection settings after connec 
tion establishment When selecting the connection settings. 

[0027] A successful connection can be detected from a 
response or acknoWledgement message received from the 
desired netWork address. In step 305, it is checked Whether 
the desired netWork address is de?ned in the history data. 
The check can be carried out in the same Way as in step 303. 
If the history data does not include an entry associating at 
least one selected connection setting With the netWork 
address, then a neW entry is added 306 to the history data. 
If the previous entry is found in the history data, it can be 
updated 307 along With a neW connection. 

[0028] In accordance With an embodiment, a count is 
maintained in the history data concerning the successful 
connection establishments, the count being incremented in 
step 307. In accordance With another embodiment, time 
information is maintained on the successful connection 
establishments in the history data, in Which case a time 
stamp can be added into the history data concerning the neW 
connection establishment or the previous time stamp can be 
replaced using the time stamp of a neW connection. Accord 
ing to still another embodiment, the history data is stored in 
a buffer memory, Whereby the oldest entry (preferably the 
one associating the access point With the netWork address) 
can be removed along With the neW entry. The amount of 
memory the history data requires can therefore be limited. 
Various buffer memory techniques that can be utiliZed for 
storing history data are knoWn in the ?eld of information 
technology. In practice, connections are established from the 
terminal TE to a fairly limited number of netWork addresses, 
in Which case the terminal TE does not have to maintain a 
large amount of history data in order arrange a Well 
functioning selection of connection settings. 

[0029] The use of history data associating connection 
settings With netWork addresses has above been illustrated in 
general. Reference has previously also been made to an 
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embodiment, in Which at least one access point is de?ned in 
the connection settings of the history data that has been used 
When establishing a connection to the netWork address. In 
the history data, a netWork address can be associated With 
any one of one or more connection setting sets, by Which a 
connection has been established to the netWork address. The 
connection settings may represent any protocol layer param 
eters, such as the parameters of a physical layer, a transfer 
connection layer, a netWork layer, a transport layer, and/or 
also the parameters of higher layers. The connection settings 
may de?ne the netWork technique to be used, such as the 
Wireless local area netWork (for eXample WLAN or Blue 
tooth), GPRS data, GSM data. The connection settings may 
de?ne different technology-speci?c parameters, such as a 
technology-speci?c identi?er identifying an access point 
and/or a netWork and parameters to be used for identifying 
a user, such as a user identi?er, information about the 
identi?cation method in use (for eXample passWord identi 
?cation, SIM identi?cation (Subscriber Identity Module) or 
certi?cation identi?cation), as Well as the parameters 
required by the identi?cation method. For eXample, When a 
connection has been established to a certain gateWay (the 
address of Which may be the desired netWork address), the 
history data may be provided With an identi?cation method, 
such as SIM identi?cation. Later, When a connection is to be 
established to the same gateWay, the SIM identi?cation can 
automatically be selected to be used as the identi?cation 
method. This embodiment provides such an advantage that 
the correct identi?cation settings of the user and possibly the 
user identi?cations can easily be selected When establishing 
the connection. Different embodiments are described in the 
folloWing in more detail, in Which the history data is utiliZed 
for the selection of the access point and/or the access point 
settings. 
[0030] FIG. 4 illustrates an embodiment, in Which chang 
ing the access point of an active connection is de?ned on the 
basis of the history data. A connection is established 401 
from the terminal TE to the netWork address through the 
access point, Which is for instance selected using the method 
applying the history data illustrated above. In this embodi 
ment, the history data binds access point identi?ers With 
netWork addresses, to Which the connection is established 
through the access points de?ned by the identi?ers. When a 
need is detected 402 to change the available access point, the 
data concerning the available access points for the terminal 
TE is checked 403. The available access points are com 
pared and checked 404 to note Whether a better access point 
than the currently serving access point is available. Then the 
properties of the available access points can be compared 
With the properties of the currently serving access point. A 
better access point is available, if the properties of an access 
point are better in accordance With the change criteria of one 
or more predetermined access points than the properties of 
the currently serving access point. 
[0031] When changing an access point AP of a Wireless 
local area netWork according to an embodiment, the access 
points AP can be compared on the basis of received access 
point reports and signal levels measured in the terminal TE 
of the signals received from different access points AP. At 
least the signal level is taken into account, When the avail 
able access points AP are compared. Information about the 
access point reports, such as the load of the access point, 
supported data rates and security information can also be 
taken into account When comparing the access points AP. 
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[0032] If at least one better access point is available for a 
terminal, it is checked 405 based on the history data, if a 
connection to the netWork address of an active connection 
has previously been established (at least once) there through. 
If this is the case, the access point is changed 406. Thus, a 
connection is established for the terminal to the netWork 
address through the selected neW access point and the 
connection through the original access point is released. 
Connection establishment to a selected access point can be 
arranged using the setting data speci?c to the access point 
and/or netWork stored in the terminal TE. In accordance With 
an embodiment, a connection can be established to the 
access point AP of the Wireless local area netWork by 
utiliZing for example the information sets presented in patent 
publication WO 01/63843. 

[0033] If, on the basis of the check 405, a connection has 
not been established from the proposed best access point to 
the netWork address, then the access point is not changed 
407 in accordance With the method, meaning that the con 
nection is maintained in the currently serving access point. 
If several access points are available on the basis of the 
check 404, the process may proceed in accordance With an 
embodiment from step 405 again to step 405 instead of step 
407, thus checking the history data of the neXt best access 
point. 

[0034] By means of the above-illustrated embodiment, it 
is possible to prevent the change of access points, if the 
proposed access point has not previously been used suc 
cessfully to establish a connection to the netWork address of 
the connection to be transferred. 

[0035] The invention can be applied in addition to the 
eXample illustrated in FIG. 4 also for changing several 
connections established from the terminal TE from one 
access point (several access points) to another. It should also 
be noted that the invention can be applied When selecting 
access points of different netWork techniques, for eXample 
When deciding Whether to transfer from a 3GPP netWork to 
a Wireless local area netWork or vice versa. Thus, history 
data can be maintained in the terminal TE for different 
connection and/or netWork types, and access points support 
ing other techniques too can be compared based on the 
history data. Thus, also the choice of netWork and/or con 
nection type may be de?ned based on the history data. 

[0036] In accordance With an embodiment deviating from 
FIG. 4, the connection establishment data associating the 
access point With the netWork address de?ned in the history 
data is used as a criterion in the selection algorithm of the 
access point, When selecting an access point for a neW 
connection or When changing the access point of an active 
connection. Then access points, through Which a connection 
has previously been established to the desired netWork 
address, can be preferred. Then again, if an access point 
provided With distinctly better properties (in accordance 
With predetermined conditions), through Which access point 
a connection has not previously been established to the 
netWork address, said access point can be selected by means 
of such an algorithm. 

[0037] Amethod for selecting an access point of a Wireless 
local area netWork is presented in patent application publi 
cation WO 01/63842. In accordance With the teaching of the 
method, the terminal TE selects in the ?rst step the ?rst 
access point, Which is provided With the best connection 
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attributes among the available access points With the same 
netWork name as the currently serving access point. The TE 
also selects in the ?rst step a second access point, Which is 
provided With the best connection attributes among the 
available access points With a different netWork name than 
the currently serving access point. After this, in the second 
step, the connection attributes of the ?rst access point and 
the second access point are compared. The connection is 
changed to the second access point only if the differences 
betWeen the connection attributes to be compared meet the 
predetermined conditions. Consequently, this facilitates 
maintaining the connection as long as possible in the access 
points provided With the same netWork name, thus avoiding 
the change of the netWork settings. At this stage, in accor 
dance With an embodiment of the present invention, What is 
also used as a connection criterion, When comparing the 
access points (in the ?rst step and/or in the second step), in 
addition to other criteria such as the signal level, is the fact 
Whether a connection has previously been established suc 
cessfully through the access point to the netWork address of 
the connection in question. This criterion can alternatively 
be used as a pre-elimination criterion before comparing the 
access points. 

[0038] The access point may be instead of an access point 
in a Wireless local area netWork, for instance an Internet 
service provider access server ISP AP, an apparatus offering 
a circuit-sWitched data connection (such as a mobile sWitch 
ing centre) or a GPRS access point GPRS AP. Then the 
history data may comprise, depending on the available 
technology, for eXample a GPRS APN (Access Point Name) 
or a telephone number as the identi?er of the access point. 
In accordance With an embodiment of the invention, the 
access point to be selected is an edge node in an IP netWork, 
for eXample the Internet. As described above, the terminal 
TE then maintains history data on the access points and the 
netWork addresses reached through said access points, for 
eXample a list of recommended IP edge nodes. This embodi 
ment provides such an advantage that the Internet access 
point can be selected more reliably than before. In accor 
dance With an embodiment, the invention is applied in a 
system, Which supports a Mobile IP protocol. The mobile IP 
protocol alloWs the terminal TE to move from a sub-netWork 
to another and to communicate using the same IP address. 
With an embodiment of the invention, the access point that 
enables the change of connection in the system supporting 
mobile IP can also be selected more reliably than before. 

[0039] Table 1 illustrates by Way of eXample the history 
data maintained in the terminal TE. 

TABLE 1 

Network Network 
service Access point address 

WLAN Corp WLAN NW1 mail.corp.com 
WLAN Corp WLAN NW1 mail.corp.com 
WLAN Hotspotl WWW.nokia.com 
WLAN Hotspotl WWW.nokia.com 
WLAN StevenNet NW2 HomeServer 
GPRS Corporate GPRS AP mail.corp.com 
GPRS Corporate GPRS AP WWW.nokia.com 
GPRS Public GPRS AP WWW.nokia.com 

[0040] With reference to FIG. 1 and Table 1, an eXample 
person Steven may use the terminal TE, in Which the history 
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data according to table 1 is stored on the basis of previous 
connections. Steven uses the e-mail server S (mail.corp 
.com) of his company in the company netWork NW1 through 
a WLAN access point AP of the netWork NW1 (the netWork 
name of Which may be Corp. WLAN NW1, for example). 
When the terminal TE is loaded With a large e-mail ?le, 
Steven moves aWay from the office and the connection 
offered by the Wireless local area netWork NW1 fades 
substantially. HoWever, the TE automatically transfers the 
connection to the GSM/GPRS netWork NW3 and especially 
to be carried out through the GPRS access point GPRS AP, 
since in accordance With the history data a connection has 
previously been established through the GPRS access point 
GPRS AP to the netWork address of the e-mail server S 
mail.corp.com. In another example, Steven Wishes to visit 
the WWW page WWW.nokia.com While traveling in a train 
and to establish a connection based on the history data and 
the available GSM/GPRS netWork to said address through 
the GPRS access point GPRS AP (Public GPRS AP) of the 
operator. When the train stops at a station, a local local area 
netWork (Hot Spot1) is available, into Which the TE trans 
fers, on the basis of the history data and other criteria (for 
instance a higher data rate). When Steven returns home, the 
terminal TE changes the connection to said address to be 
implemented by the access point AP of the home netWork 
NW2. 

[0041] As shoWn above, in addition to the netWork and 
access point data, the history data may include count infor 
mation about the number of successful connections or other 
information, for example, for a selection algorithm or for 
establishing a connection. It is possible that several alterna 
tive connection setting sets are de?ned in the terminal that 
may be used to establish a connection to one physical access 
point, for instance to the access point device AP of the 
Wireless local area netWork. Then, the terminal may main 
tain these connection setting sets as logically alternative 
access points and they can be separated in the history data. 
This embodiment alloWs selecting or favoring connection 
setting sets, by Which the connection establishment has 
previously been successful. This embodiment may for 
instance complement the selection of the above-described 
Wireless access point device on the basis of the netWork 
names. In other Words, When the physical access point has 
been selected, it is possible to select even more detailed 
connection parameters, by means of Which the connection is 
established. The parameters de?ned in the history data of the 
access point may include for instance parameters associated 
With identifying the user or tunneling data. The tunneling 
data may for instance de?ne, Whether Virtual Private Net 
Work (VPN) tunneling or some other type of tunneling of a 
netWork layer or a higher layer is used. If tunneling is used, 
the access point data may also include the parameters 
required by the tunneling, such as the address of the VPN 
gateWay. 
[0042] As an example, logical Internet access points 
(IAP), in Which several of the above-illustrated parameters 
associated With the connection establishment are de?ned, 
can be stored in the Symbian operating system. When the 
present method is applied to these separate logical Internet 
access points, meaning that the Internet access points are 
bound to the desired netWork addresses, the selection of the 
logical Internet access point, or connection setting set, can 
be alleviated and the Internet access point can for instance 
be automatically selected, according to Which a connection 
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has previously been established to the desired netWork 
address. Thus, When establishing the application layer con 
nection, When the target netWork address of the application 
level is knoWn, the internet access point to be used ?rst can 
be selected. 

[0043] In accordance With a further embodiment of the 
invention, the terminal TE maintains data on the connection 
settings, by Which no connection has been successfully 
established to the desired netWork address. This data can 
complement the data to be maintained on the basis of the 
above-described successful connections or replace them 
completely. Consequently, the functions described above 
can be utiliZed When selecting the connection settings, for 
example the WLAN access point or Internet access point, 
but in such a manner that the connection settings that have 
not previously been able to successfully establish a connec 
tion to the netWork address, are not selected to be used for 
connection establishment or they are avoided for instance in 
the selection algorithm of the access point (for example, 
using different criteria for them or by emphasiZing them 
differently than other connection settings). 

[0044] It is apparent for those skilled in the art that as 
technology advances the basic idea of the invention can be 
implemented in various Ways for selecting different access 
points. The invention and the embodiments thereof are 
therefore not restricted to the examples described above but 
may vary Within the scope of the claims. 

1. Amethod for selecting connection settings in a Wireless 
telecommunication system, the method comprising: 

maintaining history data, in Which at least one netWork 
address is de?ned and also at least one connection 
setting, Which has been used for establishing a connec 
tion to the netWork address, 

checking the history data in response to the fact that there 
is a need to arrange a connection to the desired netWork 

address, 
arranging selection of the connection settings to be used 
by means of the history data, and 

establishing a connection to a desired netWork address 
using the selected connection settings in a terminal. 

2. A method as claimed in claim 1, Wherein it is checked 
from the history data, Whether a connection has previously 
been established through the available connection settings to 
the desired netWork address, and 

at least one connection setting is selected, through Which 
a connection has at least once been established to the 
desired netWork address. 

3. Amethod as claimed in claim 1, storing URL identi?ers 
of the netWork addresses or at least part of the URL 
identi?ers of the netWork addresses into the history data. 

4. A method as claimed in claim 1, Wherein IP addresses 
of the netWork addresses or at least part of the IP addresses 
of the netWork addresses are stored into the history data. 

5. A method as claimed in claim 1, Wherein at least one 
access point, Which has been used for establishing a con 
nection to the netWork address, is de?ned in the connection 
settings of the history data, Whereby 

the history data is checked in response to the fact that 
there is a need to arrange a connection to the desired 
netWork address through an access point, and 
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the selection of the access point is arranged by means of 
the history data. 

6. A method as claimed in claim 5, Wherein information 
about Whether a connection has previously been established 
to the desired netWork address through a proposed access 
point is used as a criterion in an access point selection 
algorithm. 

7. A method as claimed in claim 5, Wherein an identi?er 
of an access point offering Wireless connections for the 
terminals of at least one Wireless local area netWork is 
de?ned in the connection settings of the history data, 
Whereby 

the available access points and the history data associated 
thereWith are de?ned in the terminal on the basis of the 
identi?ers included in the messages received over the 
radio interface from the access points. 

8. A method as claimed in claim 5, Wherein an identi?er 
of an edge node of at least one IP netWork and/or parameters 
required for establishing a connection to at least one edge 
node in the IP netWork is de?ned in the connection settings 
of the history data. 

9. A Wireless telecommunication system comprising at 
least one terminal and a netWork, Wherein the Wireless 
telecommunication system is con?gured to: 

maintain history data, in Which at least one netWork 
address is de?ned and also one connection setting, 
Which has been used for establishing a connection to 
the netWork address, 

check the history data in response to the fact that there is 
a need to arrange a connection to the desired netWork 

address, 
select the connection settings to be used by means of the 

history data, and 

the connection establishment is arranged to a desired 
netWork address using the selected connection settings 
in the terminal. 

10. A Wireless terminal, Wherein the Wireless terminal is 
con?gured to maintain history data, in Which at least one 
netWork address is de?ned and also at least one connection 
setting, Which has been used for establishing a connection to 
the netWork address, 

the Wireless terminal is con?gured to check the history 
data in response to the fact that there is a need to 
arrange a connection to the desired netWork address, 

the Wireless terminal is con?gured to select the connec 
tion settings to be used by means of the history data, 
and 
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the Wireless terminal is con?gured to establish a connec 
tion to the desired netWork address using the selected 
connection settings in the terminal. 

11. A Wireless terminal as claimed in claim 10, Wherein 
the Wireless terminal is con?gured to de?ne at least one 
access point, Which has been used for establishing a con 
nection to the netWork address, in the connection settings of 
the history data, Whereby 

the Wireless terminal is con?gured to check the history 
data in response to the fact that there is a need to 
arrange a connection to the desired netWork address 
through a neW access point, and 

the Wireless terminal is con?gured to select the access 
point by means of the history data. 

12. A Wireless terminal as claimed in claim 11, Wherein 
the access point is an access point offering Wireless connec 
tions to the terminal of a Wireless local area netWork and the 
Wireless terminal comprises means for establishing a con 
nection to the access points of the Wireless local area 

netWork, Whereby 

the Wireless terminal is con?gured to de?ne the available 
access points and the history data associated thereWith 
concerning the access points on the basis of the iden 
ti?ers included in the messages received over the radio 
interface. 

13. A computer softWare product for controlling the 
Wireless terminal in response to executing the program code 
included in the computer softWare product in a processor of 
the terminal, Wherein the computer softWare product com 
prises: 

a program code portion for controlling the terminal to 
maintain the history data, in Which at least one netWork 
address is de?ned and also at least one connection 
setting, Which has been used for establishing a connec 
tion to the netWork address, 

a program code portion for controlling the terminal to 
check the history data in response to the fact that there 
is a need to arrange a connection to the desired netWork 

address, and 

a program code portion for controlling the terminal to 
select the connection settings to be used by means of 
the history data. 


