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METHOD FOR SUPPORTING GROUP TRAFFIC IN TELECOMMUNICATION
NETWORK, AND EXCHANGE OF TELECOMMUNICATION NETWORK

BACKGROUND OF THE INVENTION

The invention relates to telecommunication technology, and particu-
larly to mechanisms supporting group traffic.

In radio telephone networks used by fire and rescue authorities, po-
lice authorities or private companies, the group traffic between authorities car-
rying out an official task is the most important communication in the network.
Such networks are often called PMR (Private or Professional Mobile Radio)
networks. TETRA (TErrestrial Trunked RAdio) is a standard specified by ETSI
(European Telecommunications Standards Institute) for digital PMR systems.
Group traffic can be defined as traffic which allows a call or another data trans-
fer or telecommunication procedure to be simultaneously set up for a prede-
termined group of users. Usually, group traffic is implemented as push-to-talk,
release-to-listen type of traffic, wherein a radio channel is reserved for as long
as a pressel of a telephone is being pressed, and possibly for a certain time,
which is called a guard time, after the pressel has been released.

In different error situations in a communication network, a situation
may occur wherein the necessary subscriber information for securing or con-
tinuing telecommunication is not available e.g. from a HLR (Home Location
Register) or a previously visited VLR (Visitor Location Register). This may be
caused e.g. by an earthquake or a sabotage operation having destroyed the
transmission paths between the exchange serving a mobile station and the
exchanges/registers storing the necessary subscriber information.

In the different error situations in the communication network and in
different disasters as well, the group traffic between the authorities carrying
out the same task should, however, be secured in one way or another. In addi-
tion, group traffic should be secured such that in normal circumstances the
group traffic network load remains as low as possible.

BRIEF DESCRIPTION OF THE INVENTION

An object of the invention is to secure local group traffic also in error
situations wherein group information cannot be retrieved from other network
elements. This is achieved by a method and an exchange which are character-
ized by what is disclosed in the independent claims. Preferred embodiments of
the invention are disclosed in dependent claims.
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In the present invention, a mobile exchange or another serving net-
work element, after having detected that group information cannot be obtained
from a subscriber's home location register or old location exchange, asks a
subscriber's mobile station for the group traffic groups programmed therein.
The mobile station replies by reporting the groups programmed therein. The
exchange stores the received group information and uses it for maintaining
normal group traffic.

In a preferred embodiment of the invention, the exchange or an-
other serving network element checks whether the subscriber is located within
the area of each group, and transmits information on the groups that are avail-
able to the subscriber, information on the groups that are unavailable to the -
subscriber, or both pieces of the information as an acknowledgement to the
mobile station. The mobile station can show the user, i.e. the subscriber, the
information on the groups that are available in the particular cell. The ex-
change stores the received group information and uses it for maintaining nor-
mal group traffic.

The invention enables the users to continue traffic in speech groups
although the network elements or the communication links between the ele-
ments were even badly destroyed e.g. by an earthquake.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now described in closer detail in connection with
the preferred embodiments and with reference to the accompanying drawings,
in which

Figure 1 illustrates a network architecture and storing subscriber in-
formation and location information,

Figure 2 illustrates a group call facility of a subscriber, and

Figure 3 illustrates updating subscriber group information.

DETAILED DESCRIPTION OF THE INVENTION

The invention will be described using a PMR network, and particu-
larly a TETRA network, as an example. The detailed structure and operation of
the TETRA network other than that shown in the following figures are not,
however, relevant to the invention. It is to be noted, however, that the invention
can also be applied to other fixed and/or mobile telecommunication and data
networks that support a group traffic mechanism.



10

15

20

25

30

35

WO 02/071783 PCT/F102/00163

3

The term "group" used herein refers to any logical group of three or
more users that are to participate in the same group call or group traffic. In this
connection, group traffic also covers e.g. message services wherein the same
data message is transmitted to all members in a group. The groups are cre-
ated logically, i.e. particular group call information maintained on the network
side associates with a particular group call of a particular user. This associa-
tion can be easily changed or removed by the user, operator or the like. The
same user may be a member of (and even simultaneously active in) more than
one group traffic group. Typically, the members of a group belong to the same
organization, such as the police, fire service or a private company. An organi-
zation typically has several group traffic groups.

The speech group traffic is usually implemented as push-to-talk, re-
lease-to-listen type of traffic, wherein a radio channel is reserved for as long
as a pressel of a telephone is being pressed, and possibly for a certain time,
which is called a guard time, after the pressel has been released. In other
words, the user indicates that he or she wishes to talk by pressing the pressel
in his or her telephone, whereby the telephone transmits a service request to
the network. The network either rejects or allocates the requested resources
based on a predetermined criterion, such as resource availability, priority of
the requesting user, etc. At the same time, a connection is being set up also to
other active users in the particular subscriber group. When the speech con-
nection has been set up, the requesting user may talk and the others may lis-
ten on the channel. When the user releases the pressel, the telephone signals
a release message to the network, and the resources will be released. Hence,
the resources are reserved only for the duration of the actual speech item.

Alternatively, the resources can be released only after a given time
when the user has released the pressel. The network can wait for a speech
item of another member of the group for a certain time called a guard time. [f,
however, no speech item is initiated during the guard time, the network re-
leases the resources. This procedure enables the use of the total network re-
sources to be intensified.

In another situation wherein one member of the group is speaking,
another member/other members of the group may press the pressel. Callers
wishing to be given a speech item can then, according to some criterion, form
a queue, and when the first caller terminates his or her speech item, releasing
the pressel, the network can give the transmission turn to a member of the
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group in the queue before the resources are released. It is to be noted that
although group traffic is conventionally carried out using circuit-switched con-
nections, the same principle is nowadays also applied to connectionless net-
works, such as packet data networks and/or networks called all-IP networks
wherein also the internal traffic of the mobile communication network is based
on IP (Internet Protocol) protocol. Speech transmission can then be based e.g.
on a technique called VolP (Voice over Internet Protocol). Furthermore, the
group traffic in such networks may utilize e.g. a technique called IP multicast-
ing.

In order for the network or the network element serving the user, i.e.
the mobile station subscriber, to be capable of attaching the subscriber to a
group traffic group when the user registers in the network, or to set up a group
call when the user requests a call, the network or the network element must
know the above-mentioned user group information that associates the user
with the other subscribers in the group. This requires special group manage-
ment in the mobile communication system.

Figure 1 shows elements necessary for storing subscriber and loca-
tion information in a TETRA architecture. An HLR (Home Location Register)
comprises a subscriber database. The subscriber database maintains perma-
nent and changing subscriber-related information. Changes in the subscriber
information, such as changes in the location of a mobile station, are mainly
effected in the home location register through mobile exchanges
DXT_1...DXT_M.

In addition to the HLR elements, the network may comprise one or
more VLR (Visitor Location Register) elements. An exchange and the VLR
may be further combined into one element, i.e. a visited exchange, which re-
fers to another exchange than the home exchange of the mobile station and
which controls the traffic area in which the mobile station is located. In the
TETRA system, the VLR can thus be located in connection with an exchange
DXT. According to Figure 1, a base transceiver station TBS_1 can be con-
nected to an exchange DXT_1.

In Figure 1, an HLR/G (Home Location Register/Group) designates
a group home location register wherein the mobile station subscriber informa-
tion may also be stored e.g. through the exchanges DXT_1...DXT_M. It is to
be noted that this architecture only serves as an example and that the packet
data solutions e.g. in the TETRA system employ a different architecture.
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In the following, examples of two different approaches to group
management will be described when the system works normally. According to
the first approach, in normal circumstances, when the transmission paths be-
tween the exchange DXT serving the mobile station and the exchanges DXT
storing the necessary subscriber information exist and work, when a mobile
station MS is switched on and it registers in the network, the mobile station
informs the serving exchange DXT e.g. about which groups it would like to re-
ceive, or listen. According to said first approach, groups have been prepro-
grammed and can be preprogrammed in mobile stations by a programming
device or over an air interface from the network. The group information is thus
controlled by the mobile station MS.

The mobile exchange DXT (or some other serving network element
in a different network architecture), in turn, informs the mobile station MS e.g.
about whether the mobile station is being served within the area of the particu-
lar exchange DXT and whether or not it can be a member of a group. If the
mobile station MS is not e.g. configured for the particular exchange, the serv-
ing exchange DXT can inform the mobile station MS that the mobile station is
not allowed to communicate through that exchange, and the connection of the
mobile station MS to the particular exchange DXT can be disconnected.
Through its user interface, the mobile station MS can also display information
on the groups to its user. For example, changes in the size of a group can be
indicated to the user.

The mobile station MS thus informs the serving exchange what the
groups are when it registers in the network. The serving exchange stores the
group information and uses it in call setup, e.g. when selecting the group call
area. The groups remain in the memory of the exchange even if the subscriber
changes cells. When the subscriber switches over to a new exchange, the in-
formation is retrieved from the old location exchange DXT, which can be e.g. a
combination of an exchange and a visitor location register: when the mobile
station MS moves from the area of one base transceiver station to the area of
another, the group information will be provided in the exchange serving the
particular base transceiver stations. If the mobile station MS moves from the
area of one base transceiver station to the area of another such that the serv-
ing exchange DXT is simultaneously changed, the group traffic information
has to be made available to the new exchange DXT. This mainly takes place
such that the new exchange DXT requests the previous exchange DXT to de-
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liver this information. If the connection to the previous exchange DXT does not
work, the new exchange DXT may request the group traffic information from
the mobile station's home location register HLR, which is in the home network.
If this connection does not work either, the group traffic information must be
obtained from somewhere else.

The second approach to group management is to use groups con-
trolled by the system. Group information is then loaded using a group informa-
tion programming element called DGNA (Dynamic Group Number Assign-
ment), which element can be used for programming the group information over
an air interface from the subscriber's home exchange to the mobile station
each time the mobile station MS registers in the network. The DGNA pro-
gramming element thus enables the user to add/remove members to/from the
group traffic groups over the air interface.

Figure 2 illustrates a group call in a situation wherein the exchange
DXT_1 has a connection to the home location register HLR/G of the group. In
step 2-2, a subscriber MS_1 initiates a call to a desired group. In step 2-4, the
exchange DXT_1 transmits a request to the exchange which controls group
call setup, if such an exchange is available. In the next step, the exchange
controlling group call setup or a local exchange DXT_1...DXT3 can set up a
group call to other subscribers MS2, MS3 and a dispatcher UD, and give a
speech item to the subscriber requesting it.

If, due to an error situation, the serving exchange DXT does not
have a connection to the subscriber's home location register or old location
register, the serving exchange does not know the subscriber's group traffic
groups, which means that the correct group traffic cannot be transmitted to the
subscriber. All traffic should be transmitted to all cells, which, in turn, would
jam the radio resources designed according to a normal subscriber density.

A known way to find the subscribers in a group when a group call is
being initiated is to page the subscribers through all cells using a group call
identifier and to request mobile stations that identify the group call identifier to
reply. If no replies appear, there are no members of the particular group traffic
group in the cell, and the cell will not be included in the call. If there is one re-
ply or if replies collide, the cell must be included in the call. If such paging is
conducted before the call, call setup will be delayed. For example, in some
public radio networks called PLMN (Public Land Mobile Network), such as
NMT (Nordic Mobile Telephone) and GSM (Global System for Mobile Commu-
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nications), and in some special radio networks called PMR (Private Mobile
Radio), such as TETRA (TErrestrial Trunked RAdio), the subscriber is paged
by transmitting a call on the control channels of all celis if the subscriber's lo-
cation in the visitor location register VLR is not known e.g. due to a restart or if
the subscriber's cell in the location area of several cells is to be determined.

A further known way is to reserve a traffic channel from each cell
and then page over the traffic channel, whereafter unnecessary channels are
released. Also this alternative causes unnecessary signalling and reserves
channel resources unnecessarily. For example, in a system called Actionet
(based on MPT standards) by Nokia, the channels are reserved for a group
call from each cell in the area of the group, unnecessary channels being re-
leased after two seconds from the beginning of the call if no subscriber replies
to the paging conducted over the traffic channel.

A further problem in all these alternatives still is that the network is
incapable of informing the subscriber that the subscriber is outside the area of
the group. The subscriber cannot change groups but remains in the cell to
which the exchange does not transmit the traffic of the particular group, ex-
pecting traffic from this group.

The present invention provides a novel way in which group traffic
can be made to work also in such an isolated exchange DXT without the
drawbacks described above. According to the invention, after having detected
that the group information cannot be obtained from the subscriber's home ex-
change or old location exchange, the exchange DXT (or some other serving
network element in a different network architecture) is, according to the inven-
tion, arranged to ask the subscriber's mobile station MS for the group traffic
groups programmed therein. The mobile station MS replies by reporting the
groups programmed therein. The exchange DXT checks whether the sub-
scriber is located in the area of each group and accordingly acknowledges this
to the mobile station MS. The mobile station MS can show the user, i.e. the
subscriber, the information on the groups that are available in the particular
cell. The exchange DXT stores the received group information and uses it for
maintaining normal group traffic.

The invention enables the group fraffic to continue normally at the
base transceiver stations connected to the particular exchange DXT without
any additional procedures in connection with call setup.
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The invention enables group calls to be set up fast also in error
situations and the calling channel load to be reduced when no subscriber pag-
ing before the call setup is necessary.

The invention lowers the reservation level of traffic channels, thus
increasing the percentage of successful calls at a desired delay since traffic
channels are no longer reserved from unnecessary cells and no attempts to do
so are made either.

In addition, if the subscriber's home exchange is not available, the
subscribers can be served also at a totally isolated local exchange by combin-
ing the invention with the default profile of a subscriber.

Figure 3 illustrates updating the subscriber group information in a
situation wherein the exchange DXT_1, due to an error situation, has no con-
nection to the subscriber's home location register HLR or old location ex-
change DXT_2. When the mobile station MS1 then moves and changes base
transceiver stations such that the location exchange DXT_2 is changed simul-
taneously, the new location exchange DXT_1 does not know the group infor-
mation on the mobile station MS1, and the correct group traffic cannot be
transmitted to the subscriber. Since the subscriber has thus changed his or
her location, and the home location register HLR and the old location ex-
change DXT_2 are unavailable, the subscriber's call rights and group informa-
tion cannot be retrieved to the new location exchange DXT_1.

In order to enable group traffic to work also at the isolated ex-
change DXT_1, a group report request of the invention is used. It enables the
exchange DXT_1 to ask the mobile station MS_1 for information on the groups
that are programmed in the mobile station MS_1 before an error situation oc-
curs, e.g. in connection with the first registration in the network, as described
above. In order to obtain the group information, such as the group identifier
and class of usage, and possible other information, the exchange transmits a
report request to the subscriber station MS. In step 3-2, using the group report,
the exchange asks the subscriber what the groups are. The MS replies to the
request by reporting the groups, i.e. the subscriber returns both the informa-
tion on the groups it belongs to and possible other information to the exchange
DXT_1 in step 3-4. After receiving the group report, the exchange DXT_1
checks whether the subscriber is located at a base transceiver station that be-
longs to the area of each group, and acknowledges the groups as active or
passive to the subscriber. This enables the subscriber to avoid believing that
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he or she is actively participating in a group although the cell where the sub-
scriber is currently located does not belong to the cells of the service area de-
fined for the group. The MS can use the groups within the scope of permis-
sions received from the exchange. In addition, the MS can show the user the
information on the groups that are available to the particular cell. The ex-
change DXT_1, in turn, can store the received group information and use it for
maintaining normal group traffic.

It is obvious to one skilled in the art that as technology advances,
the basic idea of the invention can be implemented in many different ways.
The invention and its embodiments are thus not restricted to the examples
described above but they may vary within the scope of the claims.
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CLAIMS

1. A method for supporting group traffic in a telecommunication
network enabling group ftraffic, such as a group call, to be set up between
members of a predetermined user group, i.e. subscribers (MS_1, MS_2,
MS_3), in which method

a subscriber (MS_1, MS_2, MS_3) registers in a serving network
element, such as an exchange (DXT_1), in the telecommunication network,

said serving network element (DXT_1) in which the subscriber
(MS_1, MS_2, MS_3) becomes registered asks a subscriber database (HLR)
or another network element (DXT_2) which previously served the subscriber
(MS_1, MS_2, MS_3) for information on at least one group traffic group de-
fined for the subscriber (MS_1, MS_2, MS_3), on the basis of which group
information said serving network element (DXT_1) is able to support the group
traffic setup, characterized inthat

if, however, said serving network element (DXT_1), due to an error
situation in the network, has no connection to said subscriber database (HLR)
or another network element (DXT_2), the following procedures will also be car-
ried out:

said serving network element (DXT_1) asks the subscriber's mobile
station (MS_1, MS_2, MS_3) being served for information on one or more
group traffic groups programmed in the subscriber's mobile station (MS_1,
MS_2, MS_3),

the subscriber's mobile station (MS_1, MS_2, MS_3) returns infor-
mation on at least one group traffic group programmed in the mobile station to
said serving network element (DXT_1), and

said serving network element (DXT_1) stores the received informa-
tion and uses it for setting up group traffic in the service area of the network
element (DXT_1).

2. A method as claimed inclaim 1, characterized in that the
subscriber database is the subscriber's home location register (HLR).

3. A method as claimed in claim 1 or 2, characterized in
that

the serving network element (DXT_1), in response to receiving the
group information from the subscriber's mobile station (MS_1, MS_2, MS_3),
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checks whether the subscriber (MS_1, MS_2, MS_3) is located in the area of
each group included in the group information, and

the serving network element (DXT_1) transmits the information on
the groups that are available to the subscriber (MS_1, MS_2, MS_3), informa-
tion on the groups that are unavailable to the subscriber (MS_1, MS_2,
MS_3), or both pieces of the information as an acknowledgement to the sub-
scriber's mobile station (MS_1, MS_2, MS_3).

4. An exchange (DXT) of a telecommunication network which is, in
response to a subscriber (MS_1, MS_2, MS_3) registration, arranged to ask a
subscriber database (HLR) or an exchange (DXT_1) which previously served
the subscriber and for information on group traffic groups of the subscriber
(MS_1, MS_2, MS_3), and by means of this group information, to support
group traffic setup in its service area, characterized in thatin an error
situation wherein the exchange (DXT) has no connection to said subscriber
database (HLR) or said previous exchange (DXT_1), said exchange (DXT) is
arranged to ask the mobile station (MS_1, MS_2, MS_3) of said subscriber for
information on at least one group traffic group programmed in the subscriber's
mobile station (MS_1, MS_2, MS_3), and to store the group information re-
ceived from the mobile station (MS_1, MS_2, MS_3) and to use it for support-
ing the group traffic during the error situation.

5. An exchange as claimed in claim 4, characterized in that
the subscriber database is the subscriber's home location register (HLR).

6. An exchange as claimed in claim4 or 5, characterized in
that the exchange (DXT_1), in response to receiving the group information
from the subscriber's mobile station (MS_1, MS_2, MS_3), checks whether the
subscriber (MS_1, MS_2, MS_3) is located in the area of each group included
in the group information, and

the exchange (DXT_1) transmits the information on the groups that
are available to the subscriber (MS_1, MS_2, MS_3), information on the
groups that are unavailable to the subscriber (MS_1, MS_2, MS_3), or both
pieces of the information as an acknowledgement to the subscriber's mobile
station (MS_1, MS_2, MS_3).
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