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A METHOD FOR MOBILE COMMUNICATIONS, A MOBILE COMMUNICATION DEVICE AND A
NODE IN A MOBILE COMMUNICATIONS NETWORK FOR REDUCING THE CALL SETUP

DELAY

TECHNICAL FIELD

5

The present invention relates to a method for a mobile communications, comprising

the step of sending a service request from a mobile communication device to a mo¬

bile communications network, and also to a mobile communication device and a

node in a mobile communications network.
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BACKGROUND

Generally, a mobile terminal is adapted to make relatively infrequent measurements

in an idle mode or on common channels and frequent measurements on dedicated

15 channels. In the standards UTRAN (Universal Terrestrial Radio Access Network)

and GPRS (General Packet Radio Service), frequent measurements on dedicated

channels are only started on explicit order from the network. In said standards,

broadcast information in an idle mode gives the mobile terminal information on a

set of radio access technologies (RATs) and cells. In a connected mode the broad-

20 casted set may be replaced by mobile-specific orders from the network.

munication systems, see e.g. WO02/032179 or EP0964595A2. Operators having se¬

veral Radio Networks, such as GSM (Global System for Mobile communication)

25 and WCDMA (Wideband Code Division Multiple Access) providing coverage in

the same area, seek to control the traffic between the radio networks based on load

and service. Typical objectives are optimization of the overall network capacity or

optimization of the perceived performance (at least for selected services or user

groups). To achieve this, users need to be moved between the available radio net-

30 works, in so called Intra Radio Access Technology Handovers (IRAT HOs), where



so called Directed Retry is a special case, when handover is performed prior to allo¬

cation of a traffic channel.

One known solution for optimization of the overall network capacity or optimization

of the perceived performance is setting up the requested service(s) in the current

RAT, during service evaluating the potential candidate cells and, if a better candi¬

date RAT/cell is found, moving the "call(s)" to a more suitable RAT/cell. This solu¬

tion has the disadvantage that all services need to be designed in all RATs and

packet switched protocols will perceive an interruption which is longer than mini-

mum. Thus, the packet switched protocols will not reach their highest throughput.

Another known solution is to evaluate potential candidate RAT/cells already at the

service request and, if the call should be allocated to another RAT/cell, immediately

set up the call in the target RAT/cell. However, this has the drawback that accurate

measurements on candidate RAT/cells may delay the call setup several seconds. If a

short measurement period is used instead, there may be a significant risk that the a s

signment fails.

User equipment, such as mobile terminals, is known to base, in order to provide bet-

ter accuracy, initial measurements at call setup on measurements made previously in

an idle mode. Thereby, so called "smart re-use" of the previous measurements can

rate due to long sleep periods (DRX cycles).

In UTRAN, there is a possibility to utilize a so called compressed mode for service

setups and connections, in order to increase the service capabilities of a network.

However, there is often in UTRAN an upper limit for the compressed mode traffic

fraction in a network node. Hence, it is undesirable to activate the compressed mode

at all call setups. The consequence is that the compressed mode is activated only

when the desired service is known, so that there is no decrease of the traffic load



contribution of a service setup before the type of service requested is known by the

network.

In order to reduce the interruption of initial signalling by measurements, it has been

suggested to provide a separate measuring receiver in mobile terminals. However,

this will make it larger and more complex, power consuming and expensive.

SUMMARY

It is an object of the present invention to reduce the call setup delay in mobile com¬

munication systems.

It is also an object of the present invention to improve the measurement accuracy of

a mobile communication device.

These objects are reached with a method for mobile communications, comprising

the step of sending a service request from a mobile communication device to a mo¬

bile communications network, wherein the following steps are carried out before

sending the service request: detecting an activity related to a mobile communication

device, and performing, in response to the detection of the activity, at least one

measurement of at least one candidate for serving a communication session.

The service request sent from the mobile communication device to the mobile com¬

munications network could be any kind of service request made in connection to a

service setup procedure and used in any standard, such as UTRAN or GPRS. The at

least one candidate to which the at least one measurement relates to could be a cell

or base station of a cellular mobile communication network and/or a radio access

technology (RAT). The at least one measurement is performed on at least one can

didate for serving a communication session, which is related to and/or is dependent

upon the service request.



The invention takes advantage of the fact that, before the service request, for exam¬

ple in the form of an initial service setup request, is sent to the network, usually

some kind of activity related to the mobile communication device takes place. For

example, as will be explained closer below, this activity could involve the device

and be performed by a user of the device when he or she wants to make a call, or the

activity could be a so called page when the device receives a call. The time period

between the activity and the service setup procedure is used to acquire information

needed by the network, i.e. measurement results regarding communication session

candidates.

Utilising the time period, between the detection of the device related activity and the

service request at service setup, to gather information, in the form of at least one

candidate measurement needed by the radio network, will improve the performance

of controlling the traffic at originating and terminating service (e.g. call) setup pro¬

cedures by providing more accurate measurement information in a shorter time to

the radio networks. The increased measurement information can be used to increase

the service (e.g. call) setup success rate or shorten the service setup time, with insig

nificant increase in mobile communication device battery drain.

Since service setups are often preceded by some kind of activity, such as a user ac-

an activity is detected, and at least one measurement of at least one candidate for

serving a communication session is performed in response to said detection, fresh,

and therefore accurate measurements for the service setup procedure are provided.

Therefore, accurate measurements can be used to improve traffic control at service

setup, which reduces the need of starting in a suboptimal RAT/cell.

Also, performing measurements before service setup procedures but in response to

an activity of said kind means that the measurements will occur at a time close to the



time of service setup, but the time of measurement will precede the time of service

(e.g. call) setup and not overlapping it. Thereby, it is secured that the measurement

will not delay a service setup. The time separation of measurements and service set¬

ups will eliminate the need for a separate measuring receiver in the mobile commu-

nication device, (see the section "Background" above). Also, in a UTRAN applica¬

tion, the invention greatly reduces the need to support a high fraction of calls utiliz¬

ing a compressed mode, (see the section "Background" above).

If the mobile communication device makes relatively infrequent measurements in an

idle mode, the at least one measurement, performed in response to the detection of

the activity, could be more frequent neighbour RAT/cell measurements. Such fre¬

quent measurements could be similar to what a mobile communication device per¬

forms in known solutions at a later stage (SRB/SDCCH or "traffic channel"), e.g.

twice per second applying some filter.

Preferably, the following step is carried out before sending the service request:

sending, from the mobile communication device to the mobile communications

network, at least one result relating at least partly to the at least one measurement.

Sending the result(s) of the measurement(s) of the candidate(s) in response to de¬

tecting an activity related to the mobile communication device, but before

srødingjL§eiyice_setup -connectedr-equest-from-the deviee-t Θ-the-networkinea siirat-

the measurement result(s) will be sent at a time close to the time of service setup,

but the time of sending the result(s) will precede the time of service (e.g. call) setup

and not overlapping it. Thereby, it is secured that sending the result(s) will not delay

a service setup. This has many advantages. Most importantly, it will increase the

speed of service setup procedures, since they are not "interfered" by the sending

measurement result(s). Also, this further decreases the need for UTRAN base sta¬

tions to support a high fraction of calls utilizing a compressed mode.



Also, sending the measurement results in said time frame will in most cases cause

only a marginal increase of mobile communication device battery drain, since the

device related activity usually will cause power consuming functions, such as dis¬

play illumination at user entries.

Preferably, the step of performing at least one measurement is dependent on strategy

information sent from the mobile communications network to the mobile communi¬

cation device. More specifically, such strategy information can contain at least one

rule relating to candidate measurements performed by mobile communication de-

vices in certain cells of a mobile communications system, and in response to an ac¬

tivity relating to the mobile communication device. The strategy information is pref¬

erably sent by broadcasting. Thus, for example measurement filter parameters

and/or the trigger conditions, such as user activity(ies) to be detected as triggering

measurements, can be configured by the network. More generally, the strategy in-

formation can include, apart from at least one rule for the manner in which the

measurements are carried out, rules for detecting an activity related to the mobile

communication device, and/or at least one rule for sending the at least one meas¬

urement result.

Preferably, quality information relating to the at least one measurement is sent after

the step of detecting an activity, and before the step of sending a service request.

ie-qual-ity-infβi at-iΘn-ean

with the measurement results. The quality information can relate to any important

condition of the measurements, for example the number of samples obtained from

the beginning of the measurements triggered by an activity related to the mobile

communication device, and/or the whether the device was able to finalize complete

measurements before sending them. The quality information gives the network has a

way to determine the level of accuracy of the measurement results. At least one rule

relating to the setup of such quality information can be included in the strategy in-

formation described above.



Preferably, the detected activity is such that it is an activity typically associated with

a setup of a network provided service. In one embodiment, the detected activity is a

user activity such as at least one manoeuvre of a user control device. As an alterna-

tive or a complement to user activities, the detected activity triggering the measure¬

ments) is related to a signal received by the mobile communication device. For ex¬

ample, the activity could be a so called page when the device receives a call.

In general, the activity to be detected could involve an event, or a sequence of

events, which are highly correlated with a start of a "call", or other network pro¬

vided service, e.g. opening a stored phone book. By distinguishing such user activi

ties from "non-call" related activities, for example user activities related to an elec¬

tronic calendar in the device, unnecessary battery drain caused by not-required

measurements can be avoided. Thus, activities not related to a network provided

service do not trigger any measurement.

In case the detected activity is a manoeuvre of a user control device, the latter could

be a push-button, a miniature joystick, or a touch sensitive screen of the mobile

communication device. This provides for the possibility of easily integrating the de-

tection function of a user activity into available designs, since no separate additional

hardware is needed for the detection. Also, this concept does not have any signifi-

Ga t-"Gø t- n e m5-ef-ba ei dra

time when the mobile communication device is "awake" due to the user activity, e.g.

the processor runs and the display is lit.

The detected activity could correspond to a predefined activity. A plurality of prede¬

fined activities could be stored in the mobile communication device. Such prede¬

fined activities could comprise the user opening a phonebook, a bookmark book or

similar. The predefined activities could also comprise at least a part of an entry of a

phone number. For example, a user could in a traditional way initiate a call setup



procedure by pushing a sequence of numbers of a telephone number by using num

ber buttons on the mobile communication device. Thereby, the device could be

adapted to perform the measurement in response to the first press action made by the

user. To distinguish the first press action of such a sequence from other press ac-

tions in the sequence, the measurement step could be subject to a condition that a

number button is pressed after a time interval being longer than a minimum prede¬

termined time interval. The predetermined time interval should be longer than a time

interval typically lapsing between two number button press actions when a phone

number is dialled.

Further alternatives are possible concerning the user activity to be detected. In a

case where the mobile communication device is a so called connection card, adapted

to the joined with a portable computer, or similar, for wireless network connections,

the user activity to be detected could be the portable computer being switched on, or

the computer starts to enter AT-commands. Alternatively, the user activity to be de¬

tected could be the portable computer starting to run a web browser software pro¬

gram.

If the mobile communication device comprises a foldable part, for example pro-

vided with a keypad, the user activity to be detected could be swinging the foldable

part to a position normally assumed when the user wants a service, e.g. make a call.

The user activity to be detected could also be an activity involving connecting the

mobile communication device to another device, via a connecting plug, for example

of a type combined with the USB- (Universal Serial Bus) -standard.

Also, the mobile communication device could be provided with an acceleration sen

sor or similar, and be adapted to detect movement or acceleration values being lar¬

ger than a predetermined threshold value. The threshold value could be adapted so

that it is higher than values normally obtained during non-use of the terminal, for



example, when the terminal is stored in a pocket or a bag of the user. Additionally,

the threshold value could be adapted so that detection is made when the terminal is

actually handled by a user, i.e. in a hand of the user, during which the movements

are usually more rapid than otherwise.

Other possible user activities to the detected as triggering the measurement could be

the detection of a user voice command, an application started by the user (e.g. a

voice call or a video call. Another possible user activity to the detected could be re¬

lated to location and speed information from a terminal positioning system (GPS).

The objects above are also reached with a mobile communication device according

to any of the claims 12 —22.

The objects above are also reached with a node in a mobile communications net-

work according to any of the claims 23-25.

DESCRIPTION OF THE FIGURES

Below, embodiments of the invention will be described in detail with reference to

the drawings, in which

fig. 1 is a perspective view of a mobile communication device,

Sg. ^s-a-sehematie-view

fig. 3 is a block diagram of steps in a method according to one embodiment of the

invention, and

fig. 4 shows schematically parts of a mobile communication system.

DETAILED DESCRIPTION

Fig. 1 shows user equipment 1, herein also referred to as a mobile communication

device 1, in the form of a mobile terminal I 5provided with user control devices in
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the form of a display 2 with a touch sensitive screen and a keypad comprising a plu¬

rality of keys 4a, 4b, 4c provided on a foldable part 3. While fig. 1 shows one exam¬

ple of a mobile communication device, it should be noted that the invention is appli¬

cable to a large variety of mobile communication devices, for example mobile ter-

minals, MS/UE:s (mobile stations/user equipments) or connection cards, adapted to

the joined with a portable computer, or similar, for wireless network connections.

As can be seen in fig. 2, the display 2 and each of the keys 4a, 4b, 4c are connected

to a processing unit 5 of the mobile communication device 1. The processing unit 5

is connected to radio electronic circuits 6, in turn connected to an antenna 7 of the

mobile communication device 1.

Referring to fig. 3 and fig. 4, a method according to one embodiment of the inven¬

tion will be described. A service providing network comprises a core network CN

and a radio access network RAN. A control node N l in the core network CN is

adapted to send strategy information to at least one access node N2 in the radio ac¬

cess network RAN. The at least one access node N2 in the radio access network

RAN is adapted to broadcast 300 the strategy information to a plurality of mobile

communication devices, (only one device shown in fig. 4). The broadcasting could

be performed in one or more predetermined cells of the network. In a UTRAN-

application, the control node N l could be a radio network controller RNC, which

in turn makes repeated broadcast transmissions including the strategy information.

In a GERAN-application, the control node N l could be a unit for broadcast control

(BC), and the access node N2 a Base Tranceiver Station (BTS).

The strategy information comprises at least one rule for at least one step described

below, such as measurement configuration to be used upon detecting an activity re¬

lated to the mobile communication device, and/or rule(s) for sending at least one

measurement result. The strategy information is stored in the mobile communication



device 1. The method comprises detection 301 by the processing unit 5 of an activity

related to the mobile communication device. When the detection takes place, the

mobile communication device 1 could be in idle mode. The activity could be a user

activity, for example a pressing action on one of the keys 4a, 4b, 4c, a manipulation

of the touch sensitive screen of the display 2, or some other activity related to a net¬

work provided service, and described above in the section "Summary". The detected

activity is one of several predefined activities, stored and accessible to the process

ing unit 5, and which predefined activities relates to activities typically associated

with a network provided service setup procedure. However, instead of identifying

activities typically associated with a network provided service setup procedure, in an

alternative embodiment, any activity related to the mobile communication device

can be detected. The activities to be detected in the method according to the inven¬

tion could be locally defined and pre-stored in the mobile communication device, or

by the network, at which it can be included in the strategy information described

above.

In response to the detected activity, measurements 304 of communication session

candidates, i.e. neighbour RATs and/or cells, are carried out by means of the radio

electronic circuits 6 and the antenna 7. The candidates can be included in a list of

cells, which is included in the strategy information, and/or constitute cells, which

the mobile communication device 1 detects autonomously. The measurements can

.he-periQdi(^-with-a-&horf®r-p

to known art in an idle mode of the device 1, before the activity was detected.

Thereafter, a channel request is sent 305 from the mobile communication device 1

to the RAN. Subsequently, the results of the measurements are sent 306 from the

mobile communication device 1 to the RAN. This could be done simultaneously to

traditional security procedures between the mobile communication device 1 and the

RAN.



Preferably, in connection to sending results of measurements, quality information

relating to the at least one measurement is sent from the device 1 to the RAN. From

the quality information, the network can determine the strategy on which the meas¬

urements were made and/or whether the measurements were completed.

When the measurement results have been sent, and security procedures have been

carried out, a service request is sent 307 from the mobile communication device 1 to

the CN, a step referred to as SETUP in the art. Thus, since the measurement results

have already been sent 306 when the service request is sent 307, acquiring the

measurement results 306 will not delay further service setup procedures.

After a service request is sent 307, a channel request (e.g. a Channel/PFC/RAB Re¬

quest) is sent 308 from the CN to the RAN. Subsequently, a traffic channel assign-

ment is made 309 between the mobile communication device 1 and the RAN, at

least partly based on the measurement results previously sent to the RAN. Thus, a

connection for transferal of user data is thereafter established between the mobile

communication device 1 and the CN.

Alternatives are possible for the timing of the transmittance 306 of measurement re-

suits. In general, the measurement results should be sent as "late as possible", to en

able accurate results, but sufficiently early to allow direct setup to a suitable target

cell-However—aeeerdmg-to-the-inventiOnrtransmittarree-S β of h iie surement τe-

suits are completed when the SETUP stage 307 is carried out, so that sending the

measurement results 306 will not interfere with the SETUP stage 307. Also,

since measurement results are already obtained by the RAN when the channel re¬

quest 308 (usually following essentially immediately upon the SETUP stage 307) is

made, the RAN will know, without delay, if a more suitable RAT/cell is available.

In certain applications, for example in a case of SCUDIF (Service Change and FaIl-

back for UDI64 (3GPP Work Item)), the SETUP stage 307 includes two alternative



requests from the mobile communication device 1 to the CN, e.g. one request for

voice telephony and another for video telephony. Thereby, the measurement results

are sent 306 before both of the requests.

Preferably, the mobile communication device 1 is adapted to allow a predetermined

time interval to lapse before any further measurement is performed, in case the ac¬

tivity that has triggered a measurement never leads to a service setup. Such a time¬

out could be fixed or set by the user and/or broadcast by the network.



CLAIMS

1. A method for mobile communications, comprising the step of sending a ser¬

vice request (307) from a mobile communication device (1) to a mobile

communications network (RAN, CN), characterized in that the following

steps are carried out before sending the service request (307): detecting an

activity (301) related to a mobile communication device (1), and performing

(304), in response to the detection (301) of the activity, at least one meas

urement of at least one candidate for serving a communication session.

2. A method according to claim 1, wherein the following step is carried out be¬

fore sending the service request (307): sending (306), from the mobile com¬

munication device (1) to the mobile communications network (RAN, CN), at

least one result relating at least partly to the at least one measurement.

3. A method according to any of the preceding claims, wherein the step of per¬

forming (304) at least one measurement is dependent on strategy information

sent (300) from the mobile communications network (RAN, CN) to the m o

bile communication device (1).

4. A method according to any of the preceding claims, wherein quality informa¬

tion elating-to-&e-at4eas^^

(301) an activity, and before the step of sending (307) a service request.

5. A method according to any of the preceding claims, wherein the detected ac¬

tivity (30 1) is an activity typically associated with a setup of a network pro

vided service.

6. A method according to any of the preceding claims, wherein the activity

(301) is a user activity.



7. A method according to claim 6, wherein the user activity (301) is at least one

manoeuvring of a user control device (2, 4a-4c).

8. A method according to claims 7, wherein the user control device (2, 4a-4c) is

a push-button (4a-4c), a miniature joystick, or a touch sensitive screen (2) of

the mobile communication device (1).

9. A method according to any of the preceding claims, wherein the detected ac-

tivity (301) corresponds to a predefined activity.

10. A method according to claim 9, wherein the predefined activity (301) is

opening a phonebook or a bookmark book stored in the mobile communica¬

tion device (1), or at least a part of an entry of a phone number.

1L A method according to any of the preceding, wherein the activity (301) is re¬

lated to a signal received by the mobile communication device (1).

12. A mobile communication device (1) adapted to send (307) a service request

to a mobile communications network (RAN, CN), characterized in that it is

adapted to detect (301) an activity related to the mobile communication de-

vice-(4-),-and4rrresponse-to-me-dete^^

ing (307) the service request, at least one measurement of at least one candi¬

date for serving a communication session.

13. A mobile communication device according to claim 12, adapted to send

(306), before sending (307) the service request, from the mobile communica¬

tion device (1) to the mobile communications network (RAN, CN), at least

one result relating at least partly to the at least one measurement (304).



14. A mobile communication device according to any of the claims 12-13,

adapted to receive and store strategy information sent (300) from the mobile

communications network (RAN, CN), and adapted to perform (304) said

measurement in dependence on the strategy information.

15. A mobile communication device according to any of the claims 12-14,

adapted to send, after detecting (301) an activity, and before sending (307) a

service request, quality information relating to the at least one measurement.

16. A mobile communication device according to any of the claims 12-15,

adapted to detect (301) an activity typically associated with a setup of a net¬

work provided service.

17. A mobile communication device according to any of the claims 12-16,

adapted to detect (301) a user activity.

18. A mobile communication device according to claim 17, wherein the user ac¬

tivity (301) is at least one manoeuvring of a user control device (2, 4a-4c).

19. A mobile communication device according to claims 18, wherein the user

control device (2, 4a-4c) is a push-button (4a-4c), a miniature joystick, or a

iouct

20. A mobile communication device according to any of the claims 12-19,

adapted to detect an activity (301) corresponding to a predefined activity.

21. A mobile communication device according to claim 20, wherein the prede¬

fined activity (301) is opening a phonebook or a bookmark book stored in the

device (1), or at least a part of an entry of a phone number.



22. A mobile communication device according to any of the claims 12-21,

adapted to detect (301) an activity related to a signal received by the device

(I)-

23. A node (Nl, N2) in a mobile communications network (RAN, CN), charac¬

terized in that it is adapted to send (300) strategy information to at least one

mobile communication device (1) so as for the mobile communication device

(1) to perform (304), in response to a detection (301) of an activity related to

the mobile communication device (1), at least one measurement of at least

one candidate for serving a communication session, before sending (307) a

service request to the mobile communications network (RAN, CN).

24. A node (Nl, N2) according to claim 23, adapted to send (300) strategy in¬

formation to the at least one mobile communication device (1) so as for the

device (1) to send (306) to the mobile communications network (RAN, CN),

before sending (307) the service request, at least one result relating at least

partly to the at least one measurement (304).

25. A node (Nl, N2) according to any of the claims 23-24, adapted to send (300)

strategy information to the at least one mobile communication device (1) so

as for the device (1) to send, after detecting an activity (301), and before

-5©ndiftg-a^eF/-iee-Feque t-( β7);-quah^

one measurement.
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