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(57) Abstract: There are provided measures for terminal measurement configuration in carrier aggregation, said measures exemplar -
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uration may comprise at least one condition. According to such configuration, automatic terminal measurements may be performed
simultaneously on the configured one or more carriers or on the configured one or more carriers based on a predetermined priority of
each carrier. Said measures may exemplarily be applied for in an MDT context.



Title of the invention

Terminal measurement configuration in carrier aggregation

Field of the invention

The present invention relates to terminal measurement

configuration in carrier aggregation, in particular to

carrier configuration for automatic terminal measurements

in carrier aggregation.

Background of the invention

In the deployment, operation and administration of commu ¬

nication networks, knowledge of network performance at

specific locations and for specific communication re¬

sources (such as frequencies, carriers, etc.) is vital.

For obtaining such required knowledge of network perfor

mance, drive tests are typically to be performed by the

network operator. Yet, performing such manual drive tests

is expensive and cumbersome. Accordingly, efforts for

minimizing drive tests (MDT) are made in current stand-

ardization work, e.g. by 3GPP (Third Generation Partner

ship Project) . In the MDT context, automatic data collec

tion of UE (user equipment) measurements (and automatic

UE measurements) are defined to enable easier monitoring

of network performance and, consequently, to replace or

at least reduce the need for expensive manual drive

tests .

Currently, two MDT approaches (for MDT measurement, log

ging and reporting) are agreed and accepted in 3GPP. The

one approach is referred to as Immediate MDT reporting

and the other approach is referred to as Logged MDT re

porting. In Immediate MDT reporting, MDT configuration as



well as MDT data collection are done when the relevant UE

is in connected mode. In Logged MDT reporting, MDT con

figuration is done when the relevant UE is in connected

mode, and MDT data collection is done when the relevant

UE is in idle mode.

The measurement, and reporting functions follows general

rules according to current specifications, such as de

fined e.g. in 3GPP TS 36.133. According to such general

rules, besides certain freedom in specific cases, the UE

is at least in certain cases mandated to perform serving

cell measurements only.

Therefore, following the current general rules, is prob

lematic in scenarios in which terminal such as a UE may

be served by more than one cell, i.e. the terminal has

allocated more than a single communication resource for

being served by the network. This may specifically the

case in carrier aggregation (CA) .

In carrier aggregation (CA) , two or more carriers, typi

cally referred to as component carriers (CCs), are aggre

gated for a terminal in order to support wider transmis

sion bandwidths (e.g. up to 100MHz) . In such CA scenario,

a terminal may have a primary carrier representing the

serving cell as well as a set of cells represented by a

primary cell and one or more aggregated secondary carri

ers (e.g. for supporting wider transmission bandwidth)

representing alternative cells for being chosen as a new

serving cell.

Following the current general rules for MDT reporting, in

a CA scenario, the UE only measures the primary carrier

being regarded as the serving cell (in particular, when

it is in idle mode) . Only under specific cases, the UE



may measure a secondary carrier (instead of the primary

carrier) . Namely, the UE only measures all indicated

inter-f requency/RAT (radio access technology) and intra-

frequency neighbors in case the serving cell signal

becomes weak in order to choose a new serving cell.

Accordingly, the UE typically only measures the carrier

currently/prospectively representing the serving cell,

which only depends on signal strength characteristics

being subject to dynamic and uncontrollable changes.

Stated in other words, in CA scenarios,

(logged/immediate) MDT reporting mainly depends on which

carrier the (idle/connected) UE currently camps on,

instead of a network-controllable configuration.

Furthermore, in CA scenarios, different UEs have

different primary carriers, thus different UEs camping on

different carriers (e.g. after going to idle mode), which

may lead to unequal measurement quantities on different

carriers, instead of a network-controllable

configuration .

Moreover, in CA scenarios, it is likely that resources

may expand across multiple carriers. Since different

carriers may have different coverage, it would be

beneficial to collect information about radio conditions

and discover differences between the individual carriers.

Also for carriers having the same coverage, it would be

beneficial to be able to compare measurement results and

figure out optimum configuration settings. However, with

the current general rules for MDT reporting, only the

measurement, and reporting of the serving cell may be

ensured .

From the MDT point of view, it would be better to know

the performance of all of the CA carriers (i.e. the

primary carrier and the secondary carrier/s) at the same



location and time when CA is deployed. In view thereof,

automatic data collection of UE measurements (and auto

matic UE measurements) are required, the configuration of

which is controllable from the network side.

In view of the above, there is a need for mechanisms

enabling a network-controlled configuration of terminal

measurements in carrier aggregation. Specifically, there

is a need for mechanisms enabling the determination of

one or more specific carriers (primary and/or secondary

carriers) for which MDT reporting is desired and/or

enabling equal measurement results/quantities for

different carriers (primary and/or secondary carriers) in

MDT reporting.

Accordingly, there is a demand for mechanisms for termi

nal measurement configuration in carrier aggregation.

Summary of embodiments of the invention

The present invention and its embodiments aim at solving

or at least mitigating the above problems.

The present invention and its embodiments are made to

provide for mechanisms for terminal measurement configu

ration in carrier aggregation.

According to an exemplary first aspect of the present in

vention, there is provided a method comprising defining

configuration information for automatic terminal measure

ments of one or more carriers for relating to network

performance on said one or more carriers, said one or

more carriers being carriers in a carrier aggregation for

one or more terminals, and causing the configuration in-

formation to be transmitted towards a base station of



said one or more terminals, the configuration information

comprising at least one condition.

According to further developments or modifications there-

of, one or more of the following applies:

- the configuring is dependent on the one or more ter

minals' capabilities in terms of single- or multi-carrier

terminal measurements,

- said one or more carriers being configured for auto-

matic terminal measurements are one or more carriers in

the carrier aggregation, and are configured for simulta

neous automatic terminal measurements of at least some of

the carriers in the carrier aggregation,

- said one or more carriers being configured for auto-

matic terminal measurements are carriers in the carrier

aggregation, and are configured for priority-based auto

matic terminal measurements of any one of the carriers in

the carrier aggregation based on a predetermined priority

of any one of said carriers,

- the indicating comprises instructing automatic termi

nal measurements with the configuration of said one or

more carriers by way of a trace operation,

- the indicating comprises activating a trace and/or a

trace job for automatic terminal measurements with the

configuration of said one or more carriers,

- the indicating comprises transmitting a predetermined

trace attribute and/or message defining the configuration

of said one or more carriers for automatic terminal meas

urements,

- the automatic terminal measurements comprise automat ¬

ic data collection and/or logging relating to said one or

more carriers,

- the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

and/or



- the method is operable at or by a network management

entity and/or system or an operation and maintenance en

tity or system of the network, including an IRPManager

and/or an IRPAgent.

According to an exemplary second aspect of the present

invention, there is provided a method comprising

acquiring configuration information for automatic termi

nal measurements relating to network performance on one

or more carriers, said one or more carriers being carri

ers in a carrier aggregation for a terminal, the configu

ration information comprising at least one condition, and

performing automatic terminal measurements on the

one or more carriers according to the configuration in

formation responsive to determining that at least one of

the at least one condition is fulfilled.

According to further developments or modifications there-

of, one or more of the following applies:

- the configuration is dependent on the one or more

terminals' capabilities in terms of single- or multi-

carrier terminal measurements,

- said one or more carriers being configured for auto-

matic terminal measurements are one or more carriers in

the carrier aggregation, and are configured for simulta

neous automatic terminal measurements of at least some of

the carriers in the carrier aggregation, and the control

ling comprises instructing the one or more terminals to

simultaneously perform automatic terminal measurements on

the configured one or more carriers, wherein said config¬

ured and instructed one more carriers include primary

and/or secondary carriers of a respective terminal,

- said one or more carriers being configured for auto-

matic terminal measurements are carriers in the carrier



aggregation, and are configured for priority-based auto

matic terminal measurements of any one of the carriers in

the carrier aggregation based on a predetermined priority

of any one of said carriers, and the controlling compris-

es instructing the one or more terminals to perform auto ¬

matic terminal measurements on the configured carriers

based on the predetermined priority of each configured

carrier, wherein each configured and instructed carrier

includes a primary carrier of a respective terminal,

- the instructing comprises selecting the one or more

terminals to be instructed for each configured carrier,

which carrier is the primary carrier of a respective ter

minal, based on the priority of said carrier such that

the number of selected terminals is the higher the higher

the priority of the respective configured carrier is, or

adjusting a period for automatic terminal measurements at

the one or more terminals to be instructed for each con ¬

figured carrier, which carrier is the primary carrier of

a respective terminal, based on the priority of said car-

rier such that the length of the measurement period is

the higher the higher the priority of the respective con

figured carrier is,

- the selecting comprises redirecting one or more ter

minals to camp on a primary carrier having a higher pri-

ority than their previous primary carrier, respectively,

- the retrieving comprises receiving an instruction of

automatic terminal measurements with the configuration of

said one or more carriers by way of a trace operation,

- the retrieving comprises receiving an activation of a

trace and/or a trace job for automatic terminal measure ¬

ments with the configuration of said one or more carri¬

ers,

- the retrieving comprises receiving a predetermined

trace attribute and/or message defining the configuration

of said one or more carriers for automatic terminal meas-



urements, and the method further comprises mapping the

received predetermined trace attribute and/or message in

to a predetermined radio resource control attribute

and/or message,

5 the controlling comprises transmitting a predeter¬

mined radio resource control attribute and/or message de¬

fining the configuration of said one or more carriers for

automatic terminal measurements,

- the automatic terminal measurements comprise automat

ic) ic data collection and/or logging relating to said one or

more carriers,

- the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

wherein the controlling is accomplished in a connected

15 mode of said one or more terminals and relates to auto¬

matic terminal measurements in idle mode of said one or

more terminals for logged measurements for minimizing

drive tests and/or connected mode of said one or more

terminals for immediate measurements for minimizing drive

20 tests, and/or

- the method is operable at or by a base station of

said one or more terminals, including an eNodeB, a radio

network controller and an IRPAgent.

25 According to an exemplary fourth aspect of the present

invention, there is provided an apparatus comprising

a processor and memory storing software instructions, the

software instructions configured to cause the processor

to cause the apparatus at least to:

30 define configuration information for automatic ter

minal measurements of one or more carriers for relating

to network performance on said one or more carriers, said

one or more carriers being carriers in a carrier aggrega

tion for one or more terminals, and



cause the configuration information to be transmit

ted towards a base station of said one or more terminals,

the configuration information comprising at least one

condition .

According to further developments or modifications there

of, one or more of the following applies:

- the processor is configured to execute the configur

ing dependent on the one or more terminals' capabilities

in terms of single- or multi-carrier terminal measure

ments,

- the processor is configured to execute the configur

ing such that said one or more carriers being configured

for automatic terminal measurements are one or more car-

riers in the carrier aggregation, and are configured for

simultaneous automatic terminal measurements of at least

some of the carriers in the carrier aggregation,

- the processor is configured to execute the configur

ing such that said one or more carriers being configured

for automatic terminal measurements are carriers in the

carrier aggregation, and are configured for priority-

based automatic terminal measurements of any one of the

carriers in the carrier aggregation based on a predeter

mined priority of any one of said carriers,

- the processor, for indicating, is configured to in¬

struct automatic terminal measurements with the configu

ration of said one or more carriers by way of a trace op

eration,

- the processor, for indicating, is configured to acti-

vate a trace and/or a trace job for automatic terminal

measurements with the configuration of said one or more

carriers ,

- the processor, for indicating, is configured to

and/or the apparatus further comprises a transmitter con-

figured to transmit a predetermined trace attribute



and/or message defining the configuration of said one or

more carriers for automatic terminal measurements,

- the automatic terminal measurements comprise automat

ic data collection and/or logging relating to said one or

more carriers,

- the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

and/or

- the apparatus is operable as or at a network manage-

ment entity and/or system or an operation and maintenance

entity or system of the network, including an IRPManager

and/or an IRPAgent.

According to an exemplary fifth aspect of the present in-

vention, there is provided an apparatus comprising

a processor and memory storing software instructions, the

software instructions configured to cause the processor

to cause the apparatus at least to:

acquire configuration information for automatic ter-

minal measurements relating to network performance on one

or more carriers, said one or more carriers being carri

ers in a carrier aggregation for a terminal, the configu

ration information comprising at least one condition, and

perform automatic terminal measurements on the one

or more carriers according to the configuration infor

mation responsive to determining that at least one of the

at least one condition is fulfilled.

According to further developments or modifications there¬

of, one or more of the following applies:

- the configuration is dependent on the one or more

terminals' capabilities in terms of single- or multi-

carrier terminal measurements,



- said one or more carriers being configured for auto

matic terminal measurements are one or more carriers in

the carrier aggregation, and are configured for simulta

neous automatic terminal measurements of at least some of

the carriers in the carrier aggregation, and the proces

sor, for controlling, is configured to instruct the one

or more terminals to simultaneously perform automatic

terminal measurements on the configured one or more car

riers, wherein said configured and instructed one more

carriers include primary and/or secondary carriers of a

respective terminal,

- said one or more carriers being configured for auto

matic terminal measurements are carriers in the carrier

aggregation, and are configured for priority-based auto-

matic terminal measurements of any one of the carriers in

the carrier aggregation based on a predetermined priority

of any one of said carriers, and the processor, for con

trolling, is configured to instruct the one or more ter

minals to perform automatic terminal measurements on the

configured carriers based on the predetermined priority

of each configured carrier, wherein each configured and

instructed carrier includes a primary carrier of a re

spective terminal,

- the processor, for instructing, is configured to se-

lect the one or more terminals to be instructed for each

configured carrier, which carrier is the primary carrier

of a respective terminal, based on the priority of said

carrier such that the number of selected terminals is the

higher the higher the priority of the respective config-

ured carrier is, or adjust a period for automatic termi

nal measurements at the one or more terminals to be in

structed for each configured carrier, which carrier is

the primary carrier of a respective terminal, based on

the priority of said carrier such that the length of the



measurement period is the higher the higher the priority

of the respective configured carrier is,

- the processor, for selecting, is configured to redi

rect one or more terminals to camp on a primary carrier

having a higher priority than their previous primary car

rier, respectively,

- the processor, for retrieving, is configured to

and/or the apparatus further comprises a receiver config

ured to receive an instruction of automatic terminal

measurements with the configuration of said one or more

carriers by way of a trace operation,

- the processor, for retrieving, is configured to

and/or the apparatus further comprises a receiver config

ured to receive an activation of a trace and/or a trace

job for automatic terminal measurements with the configu

ration of said one or more carriers,

- the processor, for retrieving, is configured to

and/or the apparatus further comprises a receiver config

ured to receive a predetermined trace attribute and/or

message defining the configuration of said one or more

carriers for automatic terminal measurements, and the

processor is further configured to map the received pre

determined trace attribute and/or message into a prede

termined radio resource control attribute and/or message,

- the processor, for controlling, is configured to

and/or the apparatus further comprises a transmitter con

figured to transmit a predetermined radio resource con

trol attribute and/or message defining the configuration

of said one or more carriers for automatic terminal meas-

urements.

- the automatic terminal measurements comprise automat

ic data collection and/or logging relating to said one or

more carriers,

- the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,



wherein the controlling is accomplished in a connected

mode of said one or more terminals and relates to auto

matic terminal measurements in idle mode of said one or

more terminals for logged measurements for minimizing

drive tests and/or connected mode of said one or more

terminals for immediate measurements for minimizing drive

tests, and/or

the apparatus is operable as or at a base station of

said one or more terminals, including an eNodeB, a radio

network controller and an IRPAgent.

According to an exemplary sixth aspect of the present in

vention, there is provided an apparatus comprising a pro

cessor configured to acquire a control of a configuration

of one or more carriers for automatic terminal measure

ments relating to network performance on said one or more

carriers, said one or more carriers being carriers in a

carrier aggregation for a terminal, and perform automatic

terminal measurements on the configured one or more car-

riers according to the configuration of said one or more

carriers .

According to further developments or modifications there

of, one or more of the following applies:

- said one or more carriers being configured for auto

matic terminal measurements are one or more carriers in

the carrier aggregation of said terminal, and are config

ured for simultaneous automatic terminal measurements of

at least some of the carriers in the carrier aggregation

of said terminal, and the processor, for performing auto

matic terminal measurements, is configured to simultane¬

ously perform automatic terminal measurements on the con

figured one or more carriers and, wherein said configured

one more carriers include primary and/or secondary carri-

ers of said terminal,



- said one or more carriers being configured for auto

matic terminal measurements include a carrier in the car

rier aggregation of said terminal, and are configured for

priority-based automatic terminal measurements based on a

predetermined priority of said carrier, and the proces

sor, for performing automatic terminal measurements, is

configured to perform automatic terminal measurements on

the configured carrier of said terminal based on the pre

determined priority of said configured carrier, wherein

said configured carrier includes a primary carrier of

said terminal,

- the processor is configured to perform the automatic

terminal measurements with a fixed length of a measure¬

ment period or with a length of a measurement period ac-

cording to the priority of the respective configured car

rier such that the length of the measurement period is

the higher the higher the priority of the respective con ¬

figured primary carrier is,

- the processor, for acquiring, is configured to and/or

the apparatus further comprises a receiver configured to

receive a predetermined radio resource control attribute

and/or message defining the configuration of said one or

more carriers for automatic terminal measurements,

- the automatic terminal measurements comprise automat-

ic data collection and/or logging relating to said one or

more carriers,

- the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

wherein the processor is configured such that acquiring

is accomplished in a connected mode and performing is ac¬

complished in an idle mode for logged measurements for

minimizing drive tests and acquiring and performing are

accomplished in a connected mode for immediate measure

ments for minimizing drive tests, and/or



- the apparatus is operable as or at the terminal, in

cluding a user equipment .

According to an exemplary seventh aspect of the present

invention, there is provided a computer program product

including a program comprising software code portions be

ing arranged, when run on a processor of an apparatus

(such as e.g. according to the above fourth aspect and/or

developments or modifications thereof) , to perform the

method according to the above first aspect and/or devel

opments or modifications thereof.

According to an exemplary eighth aspect of the present

invention, there is provided a computer program product

including a program comprising software code portions be

ing arranged, when run on a processor of an apparatus

(such as e.g. according to the above fifth aspect and/or

developments or modifications thereof) , to perform the

method according to the above second aspect and/or devel-

opments or modifications thereof.

According to an exemplary ninth aspect of the present in

vention, there is provided a computer program product in

cluding a program comprising software code portions being

arranged, when run on a processor of an apparatus (such

as e.g. according to the above sixth aspect and/or devel

opments or modifications thereof) , to perform the method

according to the above third aspect and/or developments

or modifications thereof.

According to further developments or modifications there

of, the computer program product according to the sev

enth, eighth or ninth aspect comprises a computer-

readable medium on which the software code portions are



stored, and/or the program is directly loadable into a

memory of the processor.

By way of exemplary embodiments of the present invention,

there are provided mechanisms for terminal measurement

configuration in carrier aggregation.

By way of exemplary embodiments of the present invention,

there are provided mechanisms enabling a network-

controlled configuration of terminal measurements in

carrier aggregation, specifically enabling the

determination of one or more specific carriers (primary

and/or secondary carriers) for which MDT reporting is

desired and/or equal measurement results/quantities for

different carriers (primary and/or secondary carriers) in

MDT reporting.

It is an advantage of exemplary embodiments of the pre

sent invention that measurement results for a desired

carrier may be reliably obtained in a desired quantity,

rather than a somewhat randomly captured measurement re

sult .

Brief description of the drawings

In the following, the present invention will be described

in greater detail by way of non-limiting examples with

reference to the accompanying drawings, in which

Figure 1 shows a signaling diagram of an exemplary proce

dure according to exemplary embodiments of the present

invention ,

Figure 2 shows a flowchart of an exemplary method accord-

ing to exemplary embodiments of the present invention,



Figure 3 shows a flowchart of another exemplary method

according to exemplary embodiments of the present inven

tion,

Figure 4 shows a flowchart of still another exemplary

method according to exemplary embodiments of the present

invention, and

Figure 5 shows a schematic block diagram of exemplary de

vices according to exemplary embodiments of the present

invention .

Detailed description of embodiments of the present inven-

tion

The present invention is described herein with reference

to particular non-limiting examples and to what are pres

ently considered to be conceivable embodiments of the

present invention. A person skilled in the art will ap

preciate that the invention is by no means limited to

these examples, and may be more broadly applied.

The present invention and its embodiments are mainly de-

scribed in relation to 3GPP specifications being used as

non-limiting examples for certain exemplary network con

figurations and deployments. In particular, the MDT con

text (measurement, logging and reporting) is used as a

non-limiting example for the applicability of thus de-

scribed exemplary embodiments. In this regard, the term

"terminal measurements" and the like may exemplarily re

fer to MDT measurement, logging and reporting. As such,

the description of exemplary embodiments given herein

specifically refers to terminology which is directly re-

lated thereto. Such terminology is only used in the con-



text of the presented non-limiting examples, and does

naturally not limit the invention in any way. Rather, any

other network configuration or system deployment, etc.

may also be utilized as long as compliant with the fea-

tures described herein.

Generally, embodiments of the present invention may be

applicable for/in any kind of modern and future communi

cation network including any conceivable mobile/wireless

communication networks according to 3GPP (Third Genera

tion Partnership Project) or IETF (Internet Engineering

Task Force) specifications.

Hereinafter, various embodiments and implementations of

the present invention and its aspects or embodiments are

described using several alternatives. It is generally

noted that, according to certain needs and constraints,

all of the described alternatives may be provided alone

or in any conceivable combination (also including combi-

nations of individual features of the various alterna¬

tives) .

According to exemplary embodiments of the present inven

tion, there are provided mechanisms, measures and means

for terminal measurement configuration in carrier aggre

gation, thus enabling a network-controlled configuration

of terminal measurements in carrier aggregation.

Specifically, an improved/enhanced terminal measurement

configuration in carrier aggregation may be facilitated

in that one or more carriers may be measured simultane

ously and/or the measurement of one or more carriers may

be made in consideration of a priority thereof. The re

spective configuration may depend on the terminal's or

terminals' capabilities in terms of single- or multi-

carrier terminal measurements (particularly in idle



mode) , which may dynamically vary on the basis of envi

ronmental conditions (such as e.g. mode of a terminal) or

be specific for each terminal on the basis of its inher

ent properties (e.g. whether or not a terminal supports

multi-carrier terminal measurements).

In the following, exemplary embodiments of the present

invention are described with reference to methods, proce

dures and functions, as well as with reference to struc-

tural arrangements and configurations.

Figure 1 shows a signaling diagram of an exemplary proce

dure according to exemplary embodiments of the present

invention. The exemplary procedure according to Figure 1

may, for example, be performed by or at a system compris

ing a management system (such as a network management

system, an operation and maintenance (0AM) system, an

IRPManager and/or IRPAgent) , a base station (such as an

eNodeB/eNB, radio network controller (RNC) , IRPAgent) and

a terminal (such as a user equipment (UE) ).

As shown in Figure 1 , the management system according to

embodiments of the present invention may be operative for

configuring one or more carriers (i.e. a carrier configu-

ration) for automatic terminal measurements relating to

network performance on said one or more carriers, said

one or more carriers being CA carriers, and indicating

the carrier configuration of said one or more carriers

for automatic terminal measurements towards the base sta-

tion. Further, the base station according to embodiments

of the present invention may be operative for retrieving

an indication of the configuration of said one or more

carriers for automatic terminal measurements, and con

trolling the configuration of said one or more carriers

for automatic terminal measurements towards the terminal



(or more terminals under its coverage) . Further, the ter

minal according to embodiments of the present invention

may be operative for acquiring the control of configura

tion information defining measurements of said one or

more carriers, and performing automatic terminal measure

ments on the configured one or more carriers according to

the configuration information. According to embodiments

of the present invention, the management system, the base

station and the terminal may further be operative for a

corresponding reporting functionality.

According to embodiments of the present invention, the

management system may be specifically operative for de

cide on which carriers are needed/desired to collect

measurements and to establish a corresponding carrier

configuration. In the priority-based approach, the man

agement system may be further operative for evaluating a

related priority of carriers from MDT measurement per

spective, i.e. on which carrier more measurement results

are desired, and to establish a corresponding carrier

configuration.

The measurement may be configured to be performed respon

sive to a determination that at least one condition com-

prised in configuration information relating to the meas

urement is fulfilled. Possible conditions include, for

example, an active uplink and/or downlink transmission in

a cell. This may mean that the measurement is configured

to be performed in a cell where there is uplink and/or

downlink traffic. Also other conditions are possible, for

example the conditions may define that measurements are

to be made when distance to a base station is at least a

predefined threshold distance, which may be comprised in

the configuration information. Measuring larger cells may

be beneficial since they may correspond to cells where
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coverage holes may occur. Another example condition could

be requirement on the location of the device transmitting

the uplink traffic or the location of the device receiv

ing the downlink traffic. In this case a base station,

for example, may determine the location of a transmitting

terminal and direct another terminal to perform a meas

urement. Thus under direction of a base station the rela

tive locations of terminals can be used as a condition

for a measurement.

Conditions, such as conditions concerning presence of

traffic, may be defined separately for zones that are de

fined within radio frames. This way measurements may be

triggered in the defined zone in a radio frame, A frame

may be subdivided into subframes, and a zone may be de¬

fined as at least one subframe .

A network element may be configured to determine where

measurements are needed, and responsively determine

whether there are terminals in the areas where measure

ments are needed that have been configured to perform

measurements responsive to detecting active traffic. Re¬

sponsive to determining this, the network element may be

configured to cause traffic, such as pseudotraf fic con-

sisting of essentially random bits, to be transmitted in

the areas to cause the terminals to perform the measure

ments. Alternatively to pseudotraf fic other traffic may

be used, such as software updates, email synchroniza

tions, terminal configuration information, keepalive

packets, traffic and/or weather information.

A network element may also be configured to cause a ter

minal to transmit pseudotraf fic or other traffic on the

uplink to trigger measurement conditions in further ter-

minals. The network element may be configured to cause



the terminal to transmit on the uplink by transmitting to

the terminal an instruction message instructing the ter

minal to begin transmission. The instructions message may

comprise information defining which carriers of a carrier

aggregation should be used on the uplink for the trans

mission .

According to embodiments of the present invention, the

configuration information may define, e.g. depending on

terminal capabilities (particularly in idle mode) , one or

more carriers for simultaneous measurement and/or one or

more carriers for a priority-based measurement. The con

figuration information may also define at least one con

dition, the fulfillment of which is to trigger measure-

ments. While the management system does not have

knowledge on the usage of CA carriers as primary and/or

secondary carriers at certain terminals, such carrier

configuration may eventually lead to different measure

ment scenarios at the terminal side. For example, in the

simultaneous measurement approach, a terminal may eventu

ally be controlled to simultaneously measure one or more

secondary carriers with or without its primary carrier.

In another example, in the priority-based approach, a

terminal may eventually be controlled on a priority basis

to measure its primary carrier. In this regard, the man

agement system according to embodiments of the present

invention may be operative for determining a proper car

rier configuration, e.g. depending on terminal capabili

ties or not. Further, the base station according to em-

bodiments of the present invention may be operative for

controlling one or more terminals depending on the (type

of) carrier configuration. Still further, the terminal

according to embodiments of the present invention may be

operative for performing terminal measurements depending

on the (type of) control and/or carrier configuration.



The above-mentioned priority-based approach according to

embodiments of the present invention enables configuring

an order/weight of measuring and logging on the thus con-

figured carriers. As a result, more log samples will be

provided by the terminal/s for a carrier with a higher

priority. The above-mentioned simultaneous measurement

approach according to embodiments of the present inven

tion may for example enable that a primary carrier and at

least one secondary carrier are always measured at the

same time. As a result, the same number of log samples

will be provided by the terminal/s for each carrier to be

measured, i.e. log for each configured carrier is includ

ed in each measurement report of the terminal/s.

According to embodiments of the present invention, the

indication from the management system to the base station

may be based on a trace procedure. In this regard, the

carrier configuration (e.g. the secondary carrier/s

and/or the primary carrier/s with priority information or

at least the priority information as such) may be indi

cated in a predetermined trace attribute and/or message.

According to embodiments of the present invention, the

control from the base station to the terminal may be

based on a RRC (radio resource control) procedure. In

this regard, the carrier configuration (e.g. the second¬

ary carrier/s and/or the primary carrier/s with priority

information) may be controlled in a predetermined RRC at-

tribute and/or message. The base station may be operative

for mapping a received trace attribute and/or message in

to a RRC attribute and/or message for forwarding. In case

of Immediate MDT reporting, the control may for example

be accomplished by way a RRCConnectionReconfiguration

message. In case of Logged MDT reporting, the control may



for example be accomplished by way a LoggedMeasure-

mentsConfiguration message. Configuration information re

lating to automatic measurements may be comprised in con

trol from a base station transmitted, for example, via

RRC procedures.

According to embodiments of the present invention, de

pending on whether Immediate MDT reporting or Logged DT

reporting is applicable, the measurements are performed

in the respective terminal's connected or idle mode. In

the latter case, the configuration is to be indicated and

controlled to the terminal before going to idle.

According to embodiments of the present invention, the

management system and trace-based indications may be re¬

alized along the following lines.

The management system may be a typical management system

comprising two parts, i.e. an element management system

(such as e.g. an IRPAgent) and a network management sys

tem (such as e.g. an IRPManager) . The interface in be

tween may be the 3GPP-defined standard Itf-N or north

bound interface.

The trace procedures for configuration indication may be

used on Itf-N interface in that ActivateTraceJob opera

tion is extended with parameters for MDT configuration.

In this case, if a terminal needs to be directed to an

other carrier, then the ActivateTraceJob operation may

convey that information. Once this is sent to the IR

PAgent side, the IRPAgent may reside in the base station

(e.g. eNB/RNC) , but it may also reside on the core net

work side. In the latter case, the parameters are con

veyed from HSS (home subscriber system) to MME/SGSN (mo-

bility management entity / serving GPRS support node) and



then to the base station (e.g. eNB/RNC) . To this end, ac

cording to embodiments of the present invention, trace

activation signals on the different interfaces are modi

fied accordingly. The thus modified trace activation sig-

nals may be based on, e.g., MAPActivateTraceJob in the

MAP interface, or a Trace Data AVP (attribute value pair)

in the Diameter specification, which AVP may be added to

the InsertSubscriberData request, or the like. Then, the

MME/SGSN may forward the parameters to the base station

(e.g. eNB/RNC) via the Sl/Iu interface. In view of the

above, specified trace procedures may be utilized for

configuration indication according to embodiments of the

present invention in that an additional attribute is in

troduced in the above-outlined operations.

Figure 2 shows a flowchart of an exemplary method accord¬

ing to exemplary embodiments of the present invention.

The exemplary method according to Figure 2 may, for exam

ple, be performed by or at a management system according

to Figure 1 .

As shown in Figure 2 , configuring a CA carrier configura

tion (step S110) may comprise a discrimination (such as a

determination step) (step Sill). The discrimination may

be based on an evaluation on whether a terminal allows a

simultaneous measurement of carriers, or not (e.g. when

the terminal is required to follow mandated serving cell

measurements in view of general rules) . Depending on ter

minal capabilities or other criteria, either a single-

carrier measurement configuration including carrier/s

with priority may be configured (step S112) or a multi-

carrier measurement configuration including multiple car

riers may be configured (step S113) . Further, the thus

configured carrier configuration may be indicated to the

base station (step 120) .



In the case of a single-carrier measurement configura

tion, the carriers to be measured are configured (and

then indicated) with a priority which may be preconfig-

ured or decided by the management system on the basis of

any conceivable parameter (e.g. available measurement

guantities, age of previous measurement, importance of

carrier, etc.) . For example, a carrier CC1 may be as

signed the highest priority, a carrier CC3 may be as-

signed the second priority, a carrier CC2 may be assigned

the third priority, and so on. The higher the priority,

the more measurements (and measurement logs) on the re

spective carrier are needed/desired.

While Figure 2 depicts both variants of single- and mul

ti-carrier measurement configurations, a method according

to embodiments of the present invention may comprise only

one of these two types of configurations, e.g. if the

other type is not feasible or supported for some reason

(and, accordingly, no discrimination) .

Figure 3 shows a flowchart of another exemplary method

according to exemplary embodiments of the present inven

tion. The exemplary method according to Figure 3 may, for

example, be performed by or at a base station according

to Figure 1 .

As shown in Figure 3 , an indication of a carrier configu

ration may be retrieved (e.g. received) from the manage-

ment system (step 210) . Further, the thus retrieved car

rier configuration may be controlled to one or more ter

minals (steps S220). Controlling the CA carrier configu

ration may comprise a discrimination (such as a determi

nation step) (step S221). Depending on the configuration

type (based on terminal capabilities or other criteria) ,



either a single-carrier measurement configuration includ

ing carrier/s with priority may be instructed (step S222)

or a multi-carrier measurement configuration including

multiple carriers may be instructed (step S223) .

In the case of a single-carrier measurement instruction,

the carriers to be measured are instructed with a priori

ty according to the carrier configuration. According to

embodiments of the present invention, the priority of a

carrier to be measured may be considered by way of a num¬

ber of terminals to be instructed for measuring this car¬

rier and/or a length of a measurement period for measur

ing this carrier at a terminal. In the former case, the

base station may select the terminals such that, in the

above-mentioned example, the base station may (try to)

select more terminals with CC1 as the primary carrier to

do MDT reporting, fewer terminals with CC3 as the primary

carrier to do MDT reporting, and so on. Furthermore, the

base station may redirect one or more terminals (e.g. by

using a redirection meachanism of RRCConnectionRelease

message) to camp on a different carrier (e.g. with a

higher priority) so that more terminals will camp on

carriers to be measured with higher priority. Such

redirection may be effective when there are not enough

terminals with primary carriers of high measurement

priority so that the priority-based measurement may be

realized. In the latter case, which may be preferable

when there are not many available terminals supporting

MDT reporting in a CA scenario, the impact on the

selected terminals may be reduced, the base station may

adjust a length of a measurement (logging) period such

that, in the above-mentioned example, the instructed

terminal uses a longer measurement period for CC1, a

shorter measurement period for CC3, and so on. Thereby,

carriers with lower priorities can be logged more rarely



than carriers with higher priorities. In this casse, the

indication from the management system may comprise the

applicable measurement (logging) period/duration for each

carrier as priority information, e.g. in the respective

trace attribute and/or message.

While Figure 3 depicts both variants of single- and mul

ti-carrier measurement instructions, a method according

to embodiments of the present invention may comprise only

one of these two types of instructions, e.g. if the other

type is not feasible or supported for some reason (and,

accordingly, no discrimination) .

Figure 4 shows a flowchart of still another exemplary

method according to exemplary embodiments of the present

invention. The exemplary method according to Figure 4

may, for example, be performed by or at a terminal ac

cording to Figure 1 .

As shown in Figure 4 , a control of a carrier configura

tion may be acquired (e.g. received) from the base sta

tion (step 310). Further, terminal measurements (poten

tially also including logging and/or reporting) may be

performed on the basis of the thus acquired carrier con-

figuration may (steps S320). Performing the CA carrier

measurements may comprise a discrimination (such as a de

termination step) (step S321). Depending on the control

type (based on terminal capabilities or other criteria) ,

either a single-carrier measurement including carrier/s

with priority may be performed (step S322) or a multi-

carrier measurement including multiple carriers may be

performed (step S323) .

While Figure 4 depicts both variants of single- and mul-

ti-carrier measurements, a method according to embodi-



ments of the present invention may comprise only one of

these two types of measurements, e.g. if the other type

is not feasible or supported for some reason (and, ac

cordingly, no discrimination) .

The above-described procedures and functions may be im

plemented by respective functional elements, processors,

or the like as described below.

While in the foregoing exemplary embodiments of the pre

sent invention are described mainly with reference to

methods, procedures and functions, corresponding exempla

ry embodiments of the present invention also cover re

spective apparatuses, network nodes and systems, includ-

ing both software and/or hardware thereof.

Respective exemplary embodiments of the present invention

are described below referring to Figure 5 , while for the

sake of brevity reference is made to the detailed de-

scription of respective corresponding methods and opera

tions according to Figures 1 to 4 above.

In Figure 5 , the solid line blocks are basically config ¬

ured to perform respective operations as described above.

The entirety of solid line blocks are basically config

ured to perform the methods and operations as described

above, respectively. With respect to Figure 5 , it is to

be noted that the individual blocks are meant to illus

trate respective functional blocks implementing a respec-

tive function, process or procedure, respectively. Such

functional blocks are implementation-independent, i.e.

may be implemented by means of any kind of hardware or

software, respectively. The arrows interconnecting indi

vidual blocks are meant to illustrate an operational cou-

pling there-between, which may be a physical and/or logi-



cal coupling, which on the one hand is implementation-

independent (e.g. wired or wireless) and on the other

hand may also comprise an arbitrary number of intermedi

ary functional entities not shown. The direction of arrow

is meant to illustrate the direction in which certain op

erations are performed and/or the direction in which cer

tain data is transferred.

Further, in Figure 5 , only those functional blocks are

illustrated, which relate to any one of the above-

described methods, procedures and functions. A skilled

person will acknowledge the presence of any other conven

tional functional blocks required for an operation of re

spective structural arrangements, such as e.g. a power

supply, a central processing unit, respective memories or

the like. Among others, memories are provided for storing

programs or program instructions for controlling the in

dividual functional entities to operate as described

herein .

Figure 5 shows a schematic block diagram of exemplary de

vices according to exemplary embodiments of the present

invention. Any one of the thus depicted devices may be an

apparatus according exemplary embodiments of the present

invention, and any combination of the thus depicted de

vices (e.g. a combination of source base station and tar

get base station, with or without an arbitrary number of

intermediate devices) may be a system according exemplary

embodiments of the present invention.

In view of the above, the thus described apparatus on the

left side may represent a (part of a ) apparatus such as a

management system as described above, the thus described

apparatus in the middle may represent a (part of a ) base

station as described above, and the thus described appa-



ratus on the right side may represent a (part of a ) appa

ratus such as a terminal as described above.

According to Figure 5(a), the apparatus on the left side

is an apparatus according to exemplary embodiments of the

present invention. This apparatus is configured to per

form a procedure as described in conjunction with Figure

2 . Therefore, while basic functionalities are described

hereinafter, reference is made to the above description

of Figure 2 for details thereof.

As shown in Figure 5(a), this apparatus according to ex

emplary embodiments of the present invention comprises a

processor and a transmitter as well as, optionally, a

memory. Specifically, the processor may be configured to

configure one or more (CA) carriers for automatic termi

nal measurements relating to network performance on said

one or more carriers, thus representing means for config

uring a carrier configuration. Further, the processor may

be configured to indicate the configuration of said one

or more carriers towards a base station, thus represent¬

ing means for indicating a carrier configuration. In oth

er words, the processor may have a corresponding CA car-

rier/s configuring function and a corresponding CA carri-

er/s configuration indicating function.

According to Figure 5(b), the apparatus in the middle is

an apparatus according to exemplary embodiments of the

present invention. This apparatus is configured to per-

form a procedure as described in conjunction with Figure

3 . Therefore, while basic functionalities are described

hereinafter, reference is made to the above description

of Figure 3 for details thereof.



As shown in Figure 5 (b) , this apparatus according to ex

emplary embodiments of the present invention comprises a

processor and a transceiver as well as, optionally, a

memory. Specifically, the processor may be configured to

retrieve an indication of a configuration of one or more

carriers for automatic terminal measurements relating to

network performance on said one or more carriers, thus

representing means for retrieving an indication of a car

rier configuration. Further, the processor may be config-

ured to control the configuration of said one or more

carriers for automatic terminal measurements, thus repre

senting means for controlling a carrier configuration for

terminal measurements. In other words, the processor may

have a corresponding CA carrier/s configuration retriev-

ing and a corresponding CA carrier/s configuration con

trolling function. Further, for controlling, the proces

sor may be configured to select terminals based on the

priority of a carrier to be measured, thus representing

means for selecting terminals on the basis of a priority;

the processor may be configured to redirect terminals to

camp on a primary carrier having a higher priority than

their previous primary carrier, thus representing means

for redirecting terminals on the basis of a priority; the

processor may be configured to adjust a period for auto-

matic terminal measurements at terminals for each config

ured carrier based on the priority of a carrier to be

measured, thus representing means for adjusting a meas

urement period on the basis of a priority. In other

words, the CA carrier/s configuration controlling func-

tion may include at least one of a selecting function, a

redirecting function and an adjusting function.

According to Figure 5 (c) , the apparatus on the right side

is an apparatus according to exemplary embodiments of the

present invention. This apparatus is configured to per-



form a procedure as described in conjunction with Figure

4 . Therefore, while basic functionalities are described

hereinafter, reference is made to the above description

of Figure 4 for details thereof.

As shown in Figure 5(c), this apparatus according to ex

emplary embodiments of the present invention comprises a

processor and a receiver as well as, optionally, a

memory. Specifically, the processor may be configured to

acquire a control of a configuration of one or more car

riers for automatic terminal measurements relating to

network performance on said one or more carriers, thus

representing means for acquiring a control of a carrier

configuration. Further, the processor may be configured

to perform automatic terminal measurements on the config

ured one or more carriers according to the configuration

of said one or more carriers, thus representing means for

performing terminal measurements. In other words, the

processor may have a corresponding CA carrier/s control

acquiring retrieving and a terminal measurements perform

ing function.

In general, it is to be noted that respective functional

blocks or elements according to above-described aspects

can be implemented by any known means, either in hardware

and/or software, respectively, if it is only adapted to

perform the described functions of the respective parts.

The mentioned method steps can be realized in individual

functional blocks or by individual devices, or one or

more of the method steps can be realized in a single

functional block or by a single device.

Generally, any method step is suitable to be implemented

as software or by hardware without changing the idea of

the present invention. Devices and means can be imple-



merited as individual devices, but this does not exclude

that they are implemented in a distributed fashion

throughout the system, as long as the functionality of

the device is preserved. Such and similar principles are

to be considered as known to a skilled person.

Software in the sense of the present description compris

es software code as such comprising code means or por

tions or a computer program or a computer program product

for performing the respective functions, as well as soft

ware (or a computer program or a computer program prod¬

uct) embodied on a tangible medium such as a computer-

readable (storage) medium having stored thereon a respec

tive data structure or code means/portions or embodied in

a signal or in a chip, potentially during processing

thereof .

Generally, for the purpose of the present invention as

described herein above, it should be noted that

- method steps and functions likely to be implemented as

software code portions and being run using a processor at

one of the entities, a network element, or a terminal (as

examples of devices, apparatuses and/or modules thereof,

or as examples of entities including apparatuses and/or

modules therefor) , are software code independent and can

be specified using any known or future developed program

ming language, such as e.g. Java, C++, C , and Assembler,

as long as the functionality defined by the method steps

is preserved;

- generally, any method step is suitable to be implement¬

ed as software or by hardware without changing the idea

of the invention in terms of the functionality implement

ed;

- method steps, functions, and/or devices, apparatuses,

units or means likely to be implemented as hardware com-



ponents at a terminal or network element, or any mod

ule (s) thereof, are hardware independent and can be im

plemented using any known or future developed hardware

technology or any hybrids of these, such as OS (Metal

Oxide Semiconductor), CMOS (Complementary MOS), BiMOS

(Bipolar MOS), BiCMOS (Bipolar CMOS), ECL (Emitter Cou

pled Logic), TTL (Transistor-Transistor Logic), etc., us

ing for example ASIC (Application Specific C (Integrated

Circuit)) components, FPGA (Field-programmable Gate Ar-

rays) components, CPLD (Complex Programmable Logic De

vice) components or DSP (Digital Signal Processor) compo

nents; in addition, any method steps and/or devices,

units or means likely to be implemented as software com

ponents may for example be based on any security archi-

tecture capable e.g. of authentication, authorization,

keying and/or traffic protection;

- devices, apparatuses, units or means can be implement

ed as individual devices, apparatuses, units or means,

but this does not exclude that they are implemented in a

distributed fashion throughout the system, as long as the

functionality of the device, apparatus, unit or means is

preserved,

- an apparatus may be represented by a semiconductor

chip, a chipset, or a (hardware) module comprising such

chip or chipset; this, however, does not exclude the pos

sibility that a functionality of an apparatus or module,

instead of being hardware implemented, be implemented as

software in a (software) module such as a computer pro

gram or a computer program product comprising executable

software code portions for execution/being run on a pro

cessor;

- a device may be regarded as an apparatus or as an as

sembly of more than one apparatus, whether functionally

in cooperation with each other or functionally inde-



pendently of each other but in a same device housing, for

example .

There are provided measures for terminal measurement con

figuration in carrier aggregation, said measures exempla-

rily comprising a configuration of one or more carriers

for automatic terminal measurements relating to network

performance on said one or more carriers, said one or

more carriers being carriers in a carrier aggregation for

one or more terminals, wherein said configuration may be

dependent on the one or more terminals' capabilities in

terms of single- or multi-carrier terminal measurements.

According to such configuration, automatic terminal meas

urements may be performed simultaneously on the config¬

ured one or more carriers or on the configured one or

more carriers based on a predetermined priority of each

carrier. Said measures may exemplarily be applied for in

an MDT context.

Even though the invention is described above with refer

ence to the examples according to the accompanying draw

ings, it is to be understood that the invention is not

restricted thereto. Rather, it is apparent to those

skilled in the art that the present invention can be mod

ified in many ways without departing from the scope of

the inventive idea as disclosed herein.



Claims

1 . A method comprising:

defining configuration information for automatic termi-

nal measurements of one or more carriers relating to network

performance on said one or more carriers, said one or more

carriers being carriers in a carrier aggregation for one or

more terminals, and

causing the configuration information to be transmitted

towards a base station of said one or more terminals, the

configuration information comprising at least one condition.

2 . The method according to claim 1 , wherein the at least one

condition comprises at least one of presence of uplink traf-

fic, presence of downlink traffic, location of the device

transmitting the uplink traffic, location of the device re

ceiving the downlink traffic and whether a distance between a

terminal and a base station is at least a predetermined dis

tance .

3 . The method according to claim 1 or 2 , further comprising

determining at least one cell concerning which measurements

are required, and causing traffic to be transmitted in the

cell concerning which measurements are required.

4 . The method according to any of claims 1-3, wherein

the configuring is dependent on the one or more termi

nals' capabilities in terms of single- or multi-carrier ter

minal measurements.

5 . The method according to any of claims 1 - 4 , wherein

said one or more carriers being configured for automatic

terminal measurements are one or more carriers in the carrier

aggregation, and are configured for simultaneous automatic

terminal measurements of at least some of the carriers in the

carrier aggregation.

6 . The method according to any of claims 1-5, wherein



said one or more carriers being configured for automatic

terminal measurements are carriers in the carrier aggrega

tion, and are configured for priority-based automatic termi

nal measurements of any one of the carriers in the carrier

aggregation based on a predetermined priority of any one of

said carriers.

7 . The method according to any one of claims 1 to 6 , wherein

the indicating comprises instructing automatic terminal

measurements with the configuration of said one or more car ¬

riers by way of a trace operation, and/or

the indicating comprises activating a trace and/or a

trace job for automatic terminal measurements with the con ¬

figuration of said one or more carriers, and/or

the indicating comprises transmitting a predetermined

trace attribute and/or message defining the configuration of

said one or more carriers for automatic terminal measure ¬

ments .

8 . The method according to any one of claims 1 to 7 , wherein

the automatic terminal measurements comprise automatic

data collection and/or logging relating to said one or more

carriers, and/or

the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

and/or

the method is operable at or by a network management en¬

tity and/or system or an operation and maintenance entity or

system of the network, including an IRPManager and/or an IR-

PAgent .

9 . A method comprising

acquiring configuration information for automatic termi-

nal measurements relating to network performance on one or

more carriers, said one or more carriers being carriers in a

carrier aggregation for a terminal, the configuration infor

mation comprising at least one condition, and



performing automatic terminal measurements on the one or

more carriers according to the configuration information re

sponsive to determining that at least one of the at least one

condition is fulfilled.

10. The method according to claim 9 , wherein the at least one

condition comprises at least one of presence of uplink traf

fic, presence of downlink traffic and whether a distance be

tween a terminal and a base station is at least a predeter-

mined distance.

11. The method according to claim 9 or 10, further comprising

causing traffic to be transmitted in a cell to fulfill at

least one of the at least one condition.

12. The method according to any of claims 9 - 11, wherein

said one or more carriers being configured for automatic

terminal measurements are one or more carriers in the carrier

aggregation of said terminal, and are configured for simulta¬

neous automatic terminal measurements of at least some of the

carriers in the carrier aggregation of said terminal, and

the performing comprises simultaneously performing auto ¬

matic terminal measurements on the configured one or more

carriers, wherein said configured one more carriers include

primary and/or secondary carriers of said terminal.

13. The method according to any of claims 9 - 12, wherein

said one or more carriers being configured for automatic

terminal measurements include a carrier in the carrier aggre

gation of said terminal, and are configured for priority-

based automatic terminal measurements based on a predeter

mined priority of said carrier, and

the performing comprises performing automatic terminal

measurements on the configured carrier of said terminal based

on the predetermined priority of said configured carrier,

wherein said configured carrier includes a primary carrier of

said terminal.



14. The method according to claim 13, wherein the automatic

terminal measurements are performed with a fixed length of a

measurement period or with a length of a measurement period

according to the priority of the respective configured carri

er such that the length of the measurement period is the

higher the higher the priority of the respective configured

primary carrier is.

15. The method according to any of claims 9 - 14, wherein

the acquiring comprises receiving a predetermined radio

resource control attribute and/or message defining the con

figuration of said one or more carriers for automatic termi

nal measurements.

16. The method according to any one of claims 9 to 15, where

in

the automatic terminal measurements comprise automatic

data collection and/or logging relating to said one or more

carriers, and/or

the automatic terminal measurements relate to logged

and/or immediate measurements for minimizing drive tests,

wherein the acquiring is accomplished in a connected mode and

the performing is accomplished in an idle mode for logged

measurements for minimizing drive tests and the acquiring and

the performing are accomplished in a connected mode for imme

diate measurements for minimizing drive tests, and/or

the method is operable at or by the terminal, including

a user equipment.

17. An apparatus comprising a processor and memory storing

software instructions, the software instructions configured

to cause the processor to cause the apparatus at least to:

define configuration information for automatic terminal

measurements of one or more carriers relating to network per

formance on said one or more carriers, said one or more car

riers being carriers in a carrier aggregation for one or more

terminals, and



cause the configuration information to be transmitted

towards a base station of said one or more terminals, the

configuration information comprising at least one condition.

18. An apparatus comprising a processor and memory storing

software instructions, the software instructions configured

to cause the processor to cause the apparatus at least to:

acquire configuration information for automatic terminal

measurements relating to network performance on one or more

carriers, said one or more carriers being carriers in a car

rier aggregation for a terminal, the configuration infor

mation comprising at least one condition, and

perform automatic terminal measurements on the one or

more carriers according to the configuration information re-

sponsive to determining that at least one of the at least one

condition is fulfilled.

19. The apparatus according to claim 18, wherein the at least

one condition comprises at least one of presence of uplink

traffic, presence of downlink traffic, location of the device

transmitting the uplink traffic, location of the device re

ceiving the downlink traffic and whether a distance between a

terminal and a base station is at least a predetermined dis

tance .

20. The apparatus according to claim 18 or 19, wherein the

software instructions are further configured to cause the

processor to cause the apparatus to cause traffic to be

transmitted in a cell to fulfill at least one of the at least

one condition.

21. The apparatus according to any one of claims 18 - 20,

wherein the software instructions are further configured to

cause the processor to cause the apparatus to receive an in-

struction message instructing the apparatus to begin trans¬

mitting traffic uplink, and to responsively cause the appa¬

ratus to begin transmitting traffic uplink in accordance with

the instruction message.



22. A computer program product including a program comprising

software code portions being arranged, when run on a proces

sor of an apparatus, to perform the method according to any

one of claims 1 to 16.

23. The computer program product according to claim 22,

wherein the computer program product comprises a computer-

readable medium on which the software code portions are

stored, and/or wherein the program is directly loadable into

an internal memory of the processor.
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