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Methods and arrangement for distribution of parameter

sets to a user equipment in cellular mobile communication
networks.

FIELD OF THE INVENTION

The present invention relates to methods and arrangements in
cellular mobile communication networks, in particular to
methods for distribution of parameter sets, e.g. for
defining a radio bearer service, to a user equipment in said

network.

BACKGROUND OF THE INVENTION

Communication networks must comply with various demands. On
the one hand networks must be robust, simple and low-cost;
on the other hand, however, there are high demands on
network performance, which is measured, e.g., by means of
various network characteristics. One important group of such
characteristic parameters are the various kinds of delays
that occur either in the communication between network units
or between network units and user equipments that use
services of said network. These delays are caused due to the
necessary exchange of signalling, control, or configuration
data in the network, e.g. delays in connection with call
setups, channel switching, or hand-over. In 3™ generation
systems, such information is transmitted by means of RRC
(Radio Resource Control) connections, which are point-to-
point bidirectional connections between RRC peer entities in
the user equipments and the appropriate sides in the radio
access network. This is recited in the document “RRC
Protocol Specification” (3G TS 25.331, version 3.1.0) by the

3% Generation Partnership Project.

From said document it becomes apparent that in order to
establish a radio bearer configuration a considerably large

set of parameter data must be transmitted to the user
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equipment by means of so called RRC-messages that are
transmitted via the above mentioned RRC-connection. A large
amount of data must also be sent along with the message
transfer when using one of the network services, e.g. a
voice or video call. Depending on the configuration these
messages have variable length. These messages are segmented
and transferred in a number N of transport blocks that are
each sent within a transport time interval. Typically, the
length t of these time intervals is selected from a range

between 10 and 40 ms. Due to, e.g., bad radio conditions it
is probably necessary to re-transmit a certain share a of

said message blocks, whereof a is from a range 0 to 0.4.
Thus, the total time it takes to transmit a RRC-message

consisting of N blocks can be calculated as (1+a)Nt. It 1is
considered to be a drawback of the communication protocol as
described in said “RRC Protocol Specification” that large
amounts of data must be sent along with all messages that
are part of a service that the user equipment applies in
said network thus causing an unduly high amount of overload

and time delays.

SUMMARY OF THE INVENTION

It has been observed to be a problem that the transmission
of data, e.g. radio bearer configuration data, between a
unit in a communication network and a user equipment using
services of said network can cause inappropriate time delays

and an increased network load.

It is thus an object of the present invention to achieve a
method that allows a reduction of the amount of data that
must be transmitted from said network units to said user

equipments.
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This is advantageously solved by the teaching of claims 1
and 9.

It is a further object of the present invention to achieve
an arrangement in a user equipment and a network unit that
can be applied for the methods according to claims 1-7 and
9-11.

This is advantageously solved by the teaching of claims 8
and 12.

Briefly, these and other objects of the present invention
are accomplished by the inventive method that divides a set
of parameterised data, e.g. containing configuration
parameters, into subsets of data such that it is sufficient
to transmit one of said subsets to the user equipment in
conjunction with an event that involves a change or update
of at least one parameter of said subset in the user
equipment. The subsets of parameters can be composed, e.g.,
with respect tov properties of the network, its provided
services and calls that apply said sérvices. The
parameterised data can be transmitted in form of, e.d.,
standardised data sets via the cell broadcast channel or via

the RRC-connection on demand of a user equipment.

As a first advantage, the present invention provides an
improved download of, e.qg., configuration data that
minimises the time delays in connection with call setups by

means of sending configuration data only at certain events.

Another advantage of the present invention is an improved
download of, e.g., configuration data that minimises the
network load in connection with call setups due to a
minimisation of the amount of data that need to be

transmitted to the user equipment.

Other objects, advantages and novel features of the

invention will become apparent from the following detailed
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description of the invention when considered in conjunction

with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding, reference is made to the
following drawings and preferred embodiments of the

invention.

Figure 1 shows an example for the establishment of an RRC

Connection.

Figure 2 shows a part of a cellular communication network
within which. the method according to the present invention

is performed.

Figure 3a shows a flowchart that describe the initial method
steps according to the present invention in a user equipment

that are performed when the user equipment turns on.

Figure 3b shows a flowchart that describe the method steps
according to the present invention in a user equipment when

performing a call setup.

DETAILED DESCRIPTION

The present invention 1is intended to be applied in
communication networks <consisting of a plurality of
interconnected network nodes and user equipments using
services of said network. The invention refers in its
broadest sense to a method for transferring various kinds of
parameterised data sets, e.g. for control, signalling, or
configuration purposes, which must be distributed from a
network unit to a user equipment that intends to use a
service of said network or between arbitrary network units.

In general terms, the method according to the present
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invention contributes to a reduction of time delays and data
load in said network by means of reducing the amount of such

parameterised data that is transferred between such units.

It is a first aspect that said reduction is done by means of
determining appropriate events in conjunction with which
said data subsets must be updated. This implies, in other
words, that such events can be characterised by the
necessity to transfer a specific subset of data. With
respect to the composition of such a subset one must bear in
mind that the efficiéncy is the better the longer the
parameters of such subsets remain valid. Said events and the
groups of parameters that are affected by said events are

described later on in more detail.

It is another aspect that a further reduction of the above
mentioned time delays and data load in the network can be
achieved depending on the way in which the data is
transmitted to a receiving unit. It is one possibility to
transmit such data wvia an RRC-connection to the user
equipment. However, especially with regard to data, which
normally remains constant for a longer time period, it is
another possibility to broadcast such data, e.g. in form of
standardised sets, over the entire cell area such that each
user equipment can retrieve and update such data if

necessary.

This general approach will now be explained in more detail
by means of an example that relates to the transmission of
configuration data for defining a radio bearer service in a

radio access network.

Figure 1 shows an example for the establishment of an RRC
Connection. The radio access network, e.g. the Universal
Terrestrial Radio Access network (UTRAN), can provide a
number of radio access bearers which are defined by sets of

configuration parameters in order to constitute a certain
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service, e.g. for voice or video communication or for packet
data transmission. A user equipment 10 must at first
establish an RRC-connection in order to be able to use such
a service. This is done by means of sending via the Random
Access Channel of the system a “RRC Connection Request”-
message 11 to a network unit 14 in the UTRAN. If said
request is accepted by the network said network unit will
respond with a “RRC Connection Setup”-message 12 which
contains a large number of various system and service
related parameters that define an appropriate communication
channel for said service. The establishment of the RRC-
connection is completed when the user equipment sends an
"RRC Connection Setup Complete”-message. 13 to the network
unit. According to the state of the art as described above
the complete configuration data set must be sent each time
when a user equipment intends to initiate a call setup using
a specific service; This implies a high degree of
flexibility on the one hand but insufficiently high time
delays and network load on the other hand. In order to
overcome these problems, e.g. when regarding the
distribution of configuration data to user equipments or
other units in the network the present invention focuses on
the choice of appropriate events when certain subsets of

data that relate to this event shall be transmitted.

It is one principal idea of the present invention to divide
the complete configuration data set for a radio access
bearer that is necessary to perform a service in the
communication network into separate subsets of configuration
data whereof each of said sets contains data that only
changes in conjunction with specific events and, thus, only
need to be transmitted to the user equipment in case of such
events. The parameters that constitute the configuration
data sets can be classified into a number of subgroups.
Three of these subgroups will now be explained with

reference to figure 2:
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A first subgroup contains data that refer to parameters of
the cellular communication network 20. Examples for such
parameters are general network parameters, that a user
equipment must be aware of. Another example is the identity
of the cell 2la and location area 22 in which the wuser
equipments 23a-23d are located. Still another example refers
to the corresponding identities or properties of neighboured

cells 21b-21g.

Another subgroup contains data that describes properties of
the various services that the communication system 20 can
offer to user equipments 23a-23d in the surrounding cells
2la-21g. Examples for such parameters refer to various

transmission or protocol related characteristics.

Finally, a third subgroup contains those parameters, e.g.
scrambling codes or measurement identities, that are
specific for a single call 24 from a user equipment 23a

using one of said services of the communication network 20.

The following describes the events that have an impact on
the above mentioned subgroups of parameters. Parameters of
the first subgroup depend mainly on the position or roaming
behaviour of the user equipment 23a-23d. Possible events are
therefore, e.g., that a wuser equipment 23b performs a
handover to a neighbour cell 21d or that a user equipment
23c passes a location area boundary 22 and moves to a cell
21lg of a neighbouring location area. Depending on the
different mobility of user equipments 23a,23d these
parameters remain constant for a shorter or longer period of
time. However, considering user equipments 23a with low
velocity, e.g. pedestrians, it is 1likely that these
parameters need not to be retransmitted each time such a

user equipment 23a initiates a call setup.

Relevant events with regard to the second subgroup of

parameters, which contain service related parameters, relate
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to changes of the various transmission or protocol
characteristics when performing a service. An example for
such an event is that a user equipment 23a intends to use a
specific service for the first time. Then, it is necessary
to retrieve via the radio base station 25 of the cell 2la a
larger amount of data that is related to this service from
an appropriate network unit 26. It is sufficient to retrieve
these data subsets only once because normally this data does
not change when the service is applied for the next time.
However, one must bear in mind that changes of parameters in
this subgroup may also be the result of the event that the
user equipment 23a submits a specific demand to change one
of these parameters, e.g. to reduce the transmission bit
rate in order to increase its transmission range. Events
that are caused by the roaming of a user equipment 23b,23c
can also have an influence on the service related parameters
depending on the fact to which degree a new cell 21d,21g or
their neighbour cells support a service that the user

equipment 23b,23c intends to use.

An example of a relevant event with regard to the third
subgroup of parameters, which  denotes call related
parameters, is that a user equipment 23a intends to initiate

a call setup.

Finally, when regarding the event that a user equipment 23a
turns on it is apparent that it must retrieve relevant
information at least concerning the first subgroup, 1i.e.
parameters relating to the cellular communication network
20. Optionally, in case of this event it is also possible to
retrieve service related information already at this stage
instead of doing so when the user equipment 23a intends to

use a specific service for the first time.

In a simplest case, a complete set of parameterised data,
e.g. for a radio bearer configuration, can be roughly

subdivided into a subset of semistatic data and a subset of
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dynamic data. The semistatic set contains preferably such
data that remains constant for a longer period of time and
normally does not change between two events, e.g. a handover
or a call setup. Instead, this data rather changes only in
conjunction with such events. The dynamic data set, however,
contains data, which must be updated frequently or at least
each time before, e.g., a call setup can be performed,
irrespectively whether the service for which the dynamic
data is used has already been applied in a previous call

setup.

The benefit that can be achieved with respect to a reduction
of time delays and network load for . downloading of the
configuration data depends mainly 6n the choice of
parameters in these sets. The benefit will be the higher the
larger the semistatic set can be composed and,
correspondingly, the smaller the remaining dynamic set.
However, one must bear in mind that a larger semistatic set
also implies more risk that at least one of the contained
parameters changes which implies that the set must be sent
again. Another influence on the content in said sets results
from the particular user. When regarding, e.g., the data set
that must be sent to a user equipment in conjunction with a
Radio Bearer Setup, the content of the semistatic set can be
different for users that, e.g., only use certain services or
have a low mobility. This implies that not each user must
download the total configuration parameter set but only the
parameter sets for those services that he has subscribed for
and that he actually uses. The parameter sets can thus also
be transmitted as standardised sets that are adapted to,
e.g., the behaviour and demands of various groups of users.
Advantageously, for further call setups a user equipment can
refer to these standardised sets by means of a reference

number which greatly decreases load and delay values.

The following will describe two alternatives in conjunction

with which events and in which way the above mentioned
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subsets of configuration data must be sent to the user

equipment :

In a first embodiment of the method according to the present
invention the semistatic configuration data is sent as soon
as the user equipment turns on, i.e. in connection with the
transfer of wvarious other configuration and signalling data
that is necessary to establish a new user equipment in a
cell of the communication network. Semistatic configuration
data sets, which define various services that are applicable
for a call, are thus already available in the user equipment
previous to any call setup by the user equipment. The
semistatic configuration data can be transmitted, e.g., by
means of an appropriate signalling chanhel that is used to
transmit other initial signalling data. Another option is to
broadcast this information via the broadcast channel (BCCH)
of the cell. This has the main advantage that the
configuration data can be downloaded quite easily.
Additionally, by means of such a point-to-multipoint
transmission it is easy to change the content of the
information and quickly forward the modified information to
the user equipments. A transmission via the cell broadcast
channel offers thus the possibility for the user equipment
to check at regular times, or due to certain events, whether
the semistatic data is still valid or whether, e.g., a flag

indicates a change in the content of the semistatic set.

When sent in advance, the semistatic configuration data can
preferably be transmitted in sets that are composed with
respect to certain criterions. It would be possible to
define, e.g., standard sets of semistatic configuration data
defining a couple of basic services and extended sets of
semistatic configuration data that also include other kinds
of services. One possible criterion is to send only the
configuration data of the most commonly used services in the
network, e.g. for ordinary voice calls and simple packet-

based services. As explained later, this criterion can be
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refined even more by means of determining which services a
user equipment normally requests for or which services are
included in the user subscription profile. Other criterions
of the composition of such sets may result from a
controlling influence of the network operator, e.g. in order
to prevent the usage of certain services due to temporary
capacity problems in the network, due to temporary
maintenance problems or in order to perform a gradual
implementation of new services in a network such that the
configuration data for the new service is at first
retrievable only in those cells that have the necessary
capacity and equipment and then successively implemented and

available also in other cells.

In a second embodiment of the method according to the
present invention the semistatic configuration data for a
service is downloaded when the user equipment for the first
time initiates a call setup that uses this service. This
data is then stored in the user equipment as long as it is
turned on and can thus be used immediately when the user
equipment intends to set up another call using the same
service. By this means the initial download phase when the
user equipment turns on is reduced; instead, minor delays
occur previous to call setups applying for a service that

have not been used before.

The preferred embodiment of the method according to the
present invention will combine the features of the above
described first and second embodiment such that certain
semistatic configuration data sets are broadcasted as
described for the first embodiment while other types of
semistatic configuration data are transferred on demand,
i.e. the user equipment intends to use a service that needs
a certain type of configuration data as described in the

second embodiment.
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Figures 3a and 3b describe flowcharts that show the various
steps according to the inventive method to allow a user
equipment to perform a certain service that is offered by
the network. Figure 3a describes method steps that are
performed when a user equipment turns on while figure 3b
describes method steps that are performed in connection with
a call setup of the user equipment. In a first step, block
31, when the user equipment has turned on it must establish
a RRC-connection to a radio base station in the network.
This connection can be used, e.g., to exchange configuration
and/or control data between user equipment and network. As
it is one option' according to the method of the present
invention that semistatic configuration data sets are
broadcasted via the broadcast channel of the cell to which
the user equipment is connected, the user equipment will at
first check said broadcast channel for semistatic
configuration data, block 32. If such data is available,
block 33Yes, the user equipment can download one or more
predefined configuration data sets from the broadcast
channel, block 34. Then, the user equipment can refer to
this data, e.g. by means of a reference number, when
initiating a call setup. Now, the user equipment is in the
idle mode and ready to initiate call setups, block 35. If no
semistatic configuration data is available on the cell
broadcast channel, block 33No, the user equipment will also
turn into the idle mode, block 35; however, the necessary
semistatic configuration data must be sent later as

explained in the following.

The user equipment remains in the idle mode, block 35, until
it must perform a call setup, block 36. This will now be
explained with reference to figure 3b. As already mentioned
above, a call implies the use of a certain service and needs
thus the corresponding configuration data set in order to
configure the radio access bearer that shall be used for the

communication connection. In a next step, block 37a, the
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user equipment must check whether the semistatic
configuration data that is necessary to perform the call
setup using said service is already available. This data is
available to the user equipment, e.g., if it has downloaded
the data from the broadcast channel, block 34, or if the
user equipment previously has initiated a call setup using
said service. However, normally the user equipment only
downloads the.configuration data that characterises the most
common services. It might therefore be necessary to download
additional semistatic configuration data, block 38, if the
data for the requested service is not included, e.g., into
one of the standardised sets that are retrieved from the
broadcast channel or not stored from a previous call setup.
Additionally, the wuser equipment must check whether the
semistatic configuration data is still wvalid, block 37b. The
method according to the present invention presumes that such
semistatic configuration data does normally not change
between two call setups and thus remains valid but,
depending on the detailed composition of the semistatic set
and the behaviour of the user equipment, the data must
nevertheless be re-sent at certain events, e.g. after a cell
change. In these cases the user equipment must retrieve the
semistatic data. Otherwise, it is sufficient if the wuser
equipment retrieves the dynamic configuration data, block
39, that must be sent to the user equipment in any case and
which 1is comparatively small compared to the complete
configuration data set. When the wuser equipment has

retrieved the necessary data it can perform the call setup,
block 40.

Another embodiment of the method according to the present
invention as described above also considers the case that it
is not possible to broadcast any configuration data in
advance. Then, this data is downloaded via the random access
channel each time a service is used for the first time and

then temporarily stored in the user equipment such that this
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data is already available when the user equipment initiates
a new call setup using this service and under the assumption
that the semistatic configuration data is still wvalid. This
information is temporarily stored in the user equipment
until it turns off. Notwithstanding in which way the
semistatic configuration data is retrieved it is necessary
to retrieve the dynamic configuration data each time a call
setup is initiated. Finally, when the user equipment has all
necessary configuration data the requested call setup can be

performed.
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CLAIMS

1. Method in a wuser equipment of a cellular mobile
communication network to receive sets of parameters from a
network unit in said communication network, said parameter
sets describing properties of the network, its provided

services and calls that apply said services,
characterised by

requesting one of said subsets from the network unit at
least in conjunction with an event that involves a change or
update of at least one parameter of said subset in the user

equipment,

storing the transmitted subset temporarily in the user

equipment.

2. The method according to claim 1, whereby the fact that a
user equipment turns on constitutes an event as referred to

in claim 1.

3. The method according to claim 1, whereby the fact that
the user equipment performs a handover to another cell or

location area constitutes an event as referred to in claim
1.

4. The method according to claim 1, whereby the fact that a
user equipment intends to use a service for the first time

constitutes an event as referred to in claim 1.

5. The method according to claim 1, whereby the fact that a
user equipment intends to initiate a call setup constitutes

an event as referred to in claim 1.

6. The method according to one of claims 1-5, whereby
selected subsets of parameters that relate to information on

the cellular communication system or the services provided
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in said system are transmitted in standardised sets to which

the user equipment can refer by means of a reference number.

7. The method according to claim 6, whereby one or more of
said standardised sets are receivable wvia the broadcast

channel of the cells of the communication network.

8. A user equipment in a cellular mobile communication
network intending to perform network services that require
sets of parameters concerning properties of the network, its

provided services and calls that apply said services,
characterised in

means for requesting one of said subsets from the network
unit at least in conjunction with an event that involves a
change or update of at least one parameter of said subset in

the user equipment,

storing means for temporarily storing the received subsets

in the user equipment.

9. Method in a network wunit of a cellular mobile
communication network to transmit sets of parameters to a
user equipment in said communication network, said parameter
sets describing properties of the network, its provided

services and calls that apply said services,
characterised by

dividing the set of parameters into at least two subsets of

parameters,

transmitting one of said subsets to said user equipment at
least on request of the user equipment caused by an event
that involves a change or update of at least one parameter

of said subset in the user equipment.

10. The method according to claim 9, whereby selected

subsets of parameters that relate to information on the



10

15

WO 02/054818 PCT/SE01/02201

17

cellular communication network or the services provided in
said network are transmitted in standardised sets and can be

referred to by means of a reference number.

11. The method according to claim 10, whereby one or more of
said standardised sets are transmitted via the broadcast

channel of the cells of the communication network.

12. A network wunit in a cellular mobile communication
network comprising a set of parameters describing properties
of the network, its provided services and calls that apply

said services,
characterised in

storing means for storing said set of parameters in form of

at least two subsets of parameters,

means for transmitting one of said subsets to said user
equipment at least on request of the user equipment caused
by an event that involves a change or update of at least one

parameter of said subset in the user equipment.
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