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USER EQUIPMENT , CELLULAR NETWORK information on a plurality of unlicensed carriers from a 
NODE AND METHOD FOR PROVIDING cellular network node . The user equipment may use the 

LICENSED - ASSISTED ACCESS prioritization information for selectively adapting channel 
measurements for unlicensed carriers based on the prioriti 

FIELD OF THE INVENTION zation information . Alternatively or additionally , the user 
equipment may use the prioritization information for 

Embodiments of the invention relate to wireless commu - autonomously switching to another unlicensed carrier in 
nication . Embodiments of the invention relate in particular accordance with the prioritization information . 
to Licensed - Assisted Access ( LAA ) for unlicensed spec The cellular network node may receive measurement 
trum . 10 reports provided by one or several user equipments for 

unlicensed carriers . The cellular network node may use the 
BACKGROUND OF THE INVENTION measurement reports provided by user equipments , option 

ally in combination with interference measurements for 
With increasing popularity of mobile voice and data unlicensed carriers performed by the cellular network node 

communication , there is an ever increasing demand for 15 itself , to assign user equipments to groups . 
high - speed voice and data communication . The licensed The LAA may be implemented on a group level in which 
spectrum for cellular communication is rapidly being the cellular network node may control the usage of unli 
exhausted by a dense and growing subscriber base . This censed carriers of a group by a multicast message . 
applies in particular to the valuable low - frequency bands A user equipment according to an embodiment comprises 
with low propagation loss traits . 20 a wireless interface operative for communication with a 

A significant amount of unlicensed spectrum is available . cellular communication network . The user equipment is 
For illustration , a significant amount of spectrum is globally operative to receive prioritization information for a plurality 
available in the 5 GHz band . It is desirable to utilize the of unlicensed carriers from a cellular network node . The user 
unlicensed spectrum , e . g . the LTE - unlicensed ( LTE - U ) spec - equipment is operative to use the prioritization information 
trum , to augment the capacity of licensed frequency carriers . 25 for channel measurements or carrier selection . 
The unlicensed spectrum may be used for carrying data The prioritization information may be included in a 
traffic for mobile services . The purpose of unlicensed spec - broadcast message . 
trum usage is to extend cellular communication to unli The prioritization information may be included in a 
censed spectrum . system information block . The system information block 

Carrier aggregation may be performed in which usage of 30 may define which ones of several unlicensed carriers have 
unlicensed spectrum and licensed spectrum is combined . higher priority and which ones of several unlicensed carriers 
The licensed carrier may be a primary carrier , e . g . a LTE have lower priority for channel measurements and / or chan 
licensed carrier . The unlicensed carriers may be secondary nel switching . 
carriers to which data traffic may be offloaded in the down - The prioritization information may define a first set of 
link or both in the uplink and in the downlink . 35 unlicensed carriers and a second set of unlicensed carriers 

In Licensed - Assisted Access ( LAA ) , transmissions on which is different from the first set of unlicensed carriers . 
carriers of the licensed spectrum may be used for assisting The user equipment may be operative to perform channel 
unlicensed spectrum access . For illustration , LTE - U data measurements for at least one carrier of the first set of 
transmissions may still be controlled by a primary carrier in unlicensed carriers . The user equipment may be operative to , 
the licensed spectrum . 40 in response to detecting a trigger event , start performing 

Different challenges must be met in LAA . For illustration , channel measurements for at least one carrier of the second 
interference with non - cellular technologies or with other set of unlicensed carriers . Thereby , channel measurements 
secondary cells may make it necessary that an unlicensed for the second set of unlicensed carriers may be delayed until 
carrier is reconfigured frequently . Signalling overheads after the trigger event . Network loads and complexity may 
associated with interference detection and carrier selection 45 be reduced . 
in the unlicensed band may be high , which reduces effi - The first set of unlicensed carriers and the second set of 
ciency and increases network loads . unlicensed carriers may be disjoint . 

Further , there may be a potentially large number of The user equipment may be operative to start reporting 
carriers in the unlicensed band which the eNodeB may need the channel measurements for the at least one carrier of the 
to handle . The handling of such a large number of carriers 50 second set of unlicensed carriers in response to detecting the 
may increase system complexity . trigger event . 

The user equipment may be operative to perform the 
BRIEF SUMMARY OF THE INVENTION channel measurements only for one or several unlicensed 

carriers in the first set of unlicensed carriers before the 
There is a continued need in the art for devices , systems 55 trigger event is detected . 

and methods which mitigate at least some of the above The user equipment may be operative to perform the 
shortcomings . There is a need for devices , systems and channel measurements for one or several unlicensed carriers 
methods which provide licensed - assisted access ( LAA ) to in the second set of unlicensed carriers after the trigger event 
unlicensed spectrum while mitigating signalling overhead is detected , alone or in combination with the channel mea 
problems associated with avoiding interference with other 60 surement for unlicensed carriers in the first set . 
non - cellular devices and / or with other secondary cells . The channel measurements may comprise measurements 
There is a need for devices , systems and methods which of one or several of received ( RX ) power , noise or other 
provide LAA to unlicensed spectrum while keeping com - parameters which indicate interference on an unlicensed 
plexity moderate . carrier . 

According to embodiments , there are provided devices , 65 The channel measurements may comprise measurements 
systems and methods in which a user equipment of a cellular which identify competing , non - cellular usage of the unli 
communication network is operative to receive prioritization censed carrier ( s ) for which the measurements are performed . 
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The user equipment may be operative such that the trigger equipment to at least one group of user equipments of the 
event is configured in the user equipment by the cellular cellular communication network . The user equipment may 
network node . be operative to switch an active carrier selected from the 

The trigger event may depend on characteristics of the plurality of unlicensed carriers in response to a multicast 
first set of unlicensed carriers . message from the cellular communication network which 

The trigger event may comprise a threshold comparison instructs the group of user equipments to switch the active 
of a number of carriers in the first set of unlicensed carriers carrier . 
which are available for communication . To detect the trigger Carrier switching , e . g . due to carrier activation or deac 
event , the user equipment may compare a number of active tivation , may be implemented thereby in a group - wise 
carriers in the first set of unlicensed carriers to a threshold 10 manner . A LAA carrier switching procedure may be imple 
and may start performing the channel measurements for mented thereby which can be implemented using multicast 
carriers of the second set when the number of active carriers messages , thereby reducing signalling overhead . 
in the first set of unlicensed carriers reaches or falls below The cellular network node may assign different user 
the threshold . To detect the trigger event , the user equipment equipments to one or several groups , depending on channel 
may identify a number of carriers in the first set of unli - 15 measurements reported by the user equipments . Channel 
censed carriers for which there is no or only low interfer - measurements performed by the cellular network node itself 
ence , and may compare this number of carriers to a threshold may also be taken into consideration when assigning user 
and may start performing the channel measurements for equipments to groups . 
carriers of the second set when the number of active carriers User equipments may thereby be assigned to groups in 
in the first set of unlicensed carriers reaches or falls below 20 dependence on the actual interference detected by the user 
the threshold . equipments . Such interference may be caused by other 

The trigger event may comprise receipt of a trigger secondary cells ( SCells ) or non - cellular communication 
message . devices . 

The trigger message may be a multicast or broadcast In response to a multicast message from the cellular 
message from the cellular network node . 25 network node , the user equipment may determine whether 

The user equipment may be operative to receive the an indication of a group included in the multicast message 
trigger message over a licensed carrier . matches a group to which the user equipment is assigned . If 

The user equipment may be operative to report results of the multicast message indicates the group to which the user 
the channel measurements performed for unlicensed carriers equipment is assigned , the user equipment may be operative 
to the cellular network node over a licensed carrier . 30 to switch to another unlicensed carrier , for example , or to 

The user equipment may be operative to use the priority stop using an unlicensed carrier . 
information to select an active carrier from the plurality of cellular network node according to an embodiment 
unlicensed carriers . comprises a wireless interface for communication with a 

The priority information may define a sequence in which user equipment and a processing device coupled to the 
the unlicensed carriers are used by the user equipment for 35 wireless interface and operative to control the wireless 
communication . interface to transmit prioritization information on a plurality 

The user equipment may be operative to use the priority of unlicensed carriers to at least one user equipment . 
information for carrier re - selection . The prioritization information may define a first set of 

The carrier reselection may be triggered by a message unlicensed carriers and a second set of unlicensed carriers 
from the cellular network node which indicates that the 40 which is different from the first set of unlicensed carriers . 
cellular network node will enter a discontinuous transmis - The cellular network node may be operative to pre 
sion ( DTX ) mode . configure a trigger event in the at least one user equipment , 

The user equipment may be operative to transmit infor - the trigger event causing the at least one user equipment to 
mation on the selected carrier to the cellular communication start performing channel measurements for at least one 
network . 45 carrier of the second set of unlicensed carriers . 

The user equipment may be operative to transmit the The cellular network node may be operative to define the 
information on the selected carrier over a licensed carrier . first set of unlicensed carriers and the second set of unli 

The cellular network node may determine the prioritiza - censed carriers based on channel measurements performed 
tion information based on channel measurements performed by the cellular network node and / or based on channel 
by the cellular network node for the plurality of unlicensed 50 measurements performed by the user equipment . 
carriers and / or based on historical channel measurements The prioritization information may define a sequence in 
reported by user equipments . which the user equipment shall use the unlicensed carriers . 

The user equipment may be operative to receive group The cellular network node may be operative to set the 
information from the cellular network node , the group sequence based on channel measurements performed by the 
information assigning the user equipment to a group of user 55 cellular network node and / or based on channel measure 
equipments . The user equipment may be operative to switch ments performed by the user equipment . 
an active carrier selected from the plurality of unlicensed The cellular network node may be operative to assign the 
carriers in response to a multicast message from the cellular at least one user equipment to a group of user equipments 
communication network . A LAA carrier switching proce - and to transmit a multicast message to cause all user 
dure may be implemented thereby which can be imple - 60 equipments of the group to switch to another unlicensed 
mented using multicast messages , thereby reducing signal - carrier . 
ling overhead . According to a further embodiment , a cellular network 

According to a further embodiment , a user equipment node comprises a wireless interface for communication with 
comprises a wireless interface operative for communication a user equipment and a processing device coupled to the 
with a cellular communication network . The user equipment 65 wireless interface . The processing device may be operative 
is operative to receive group information from a cellular to assign the at least one user equipment to a group of user 
network node , the group information assigning the user equipments . The cellular network node may be operative to 
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transmit a multicast message to cause all user equipments of measurements for carriers of the second set when the num 
the group to switch to another unlicensed carrier . ber of active carriers in the first set of unlicensed carriers 

The cellular network node may be operative to assign user reaches or falls below the threshold . To detect the trigger 
equipments to groups based on channel measurements event , the user equipment may identify a number of carriers 
reported by the user equipments and / or based on channel 5 in the first set of unlicensed carriers for which there is no or 
measurements performed by the cellular network node itself . only low interference , and may compare this number of 

A system according to an embodiment comprises a cel carriers to a threshold and may start performing the channel 
lular network node according to an embodiment and a user measurements for carriers of the second set when the num equipment according to an embodiment . ber of active carriers in the first set of unlicensed carriers A method of using unlicensed carriers for a cellular 10 reaches or falls below the threshold . communication network according to an embodiment com In the method , the trigger event may comprise receipt of prises receiving , by a user equipment , prioritization infor a trigger message . mation for a plurality of unlicensed carriers from a cellular 
network node . The method comprises using , by the user In the method , the trigger message may be a multicast or 
equipment , the prioritization information for channel mea - 15 broadcast message from the cellular network node . 
surements or carrier selection . In the method , the user equipment may receive the trigger 

The prioritization information may define a first set of message over a licensed carrier . 
unlicensed carriers and a second set of unlicensed carriers In the method , the trigger event may be pre - configured in 
which is different from the first set of unlicensed carriers . the at least one user equipment by the cellular network node . 
Using the prioritization information for channel measure - 20 In the method , the user equipment may report results of 
ments may comprise performing channel measurements for the channel measurements performed for unlicensed carriers 
at least one carrier of the first set of unlicensed carriers ; and to the cellular network node over a licensed carrier . 
in response to detecting a trigger event , starting channel In the method , the user equipment may use the priority 
measurements for at least one carrier of the second set of information to select an active carrier from the plurality of 
unlicensed carriers . 25 unlicensed carriers . 

The method may be performed by a user equipment or a In the method , the priority information may define a 
system according to an embodiment . sequence in which the unlicensed carriers are used by the 

In the method , the prioritization information may be user equipment for communication . 
included in a broadcast message . In the method , the user equipment may use the priority 

In the method , the prioritization information may be 30 information for carrier re - selection . 
included in a system information block . The system infor - The carrier reselection may be triggered by a message 
mation block may define which ones of several unlicensed from the cellular network node which indicates that the 
carriers have higher priority and which ones of several cellular network node will enter a discontinuous transmis 
unlicensed carriers have lower priority for channel measure sion ( DTX ) mode . 
ments and / or channel switching . 35 In the method , the user equipment may transmit informa 

In the method , the user equipment may start reporting the tion on the selected carrier to the cellular communication 
channel measurements for the at least one carrier of the network , 
second set of unlicensed carriers in response to detecting the In the method , the user equipment may transmit the 
trigger event . information on the selected carrier over a licensed carrier . 

In the method , the user equipment may perform the 40 In the method , the cellular network node may determine 
channel measurements only for one or several unlicensed the prioritization information based on channel measure 
carriers in the first set of unlicensed carriers before the ments performed by the cellular network node for the 
trigger event is detected . plurality of unlicensed carriers and / or based on historical 

In the method , the user equipment may perform the channel measurements reported by user equipments . 
channel measurements for one or several unlicensed carriers 45 In the method , the user equipment may receive group 
in the second set of unlicensed carriers after the trigger event information from the cellular network node , the group 
is detected , alone or in combination with the channel mea - information assigning the user equipment to a group of user 
surement for unlicensed carriers in the first set . equipments . The user equipment may switch an active 

In the method , the channel measurements may comprise carrier selected from the plurality of unlicensed carriers in 
measurements of one or several of received ( RX ) power , 50 response to a multicast message from the cellular commu 
noise or other parameters which indicate interference on an nication network . A LAA carrier switching procedure may 
unlicensed carrier . be implemented thereby which can be implemented using 

In the method , the channel measurements may comprise multicast messages , thereby reducing signalling overhead . 
measurements which identify competing , non - cellular usage The method may comprise assigning , by the cellular 
of the unlicensed carrier ( s ) for which the measurements are 55 network node , the user equipment to a group of user 
performed . equipments based on channel measurements performed by 

In the method , the user equipment may be operative such the user equipment and / or by the cellular network node . 
that the trigger event is configured in the user equipment by According to a further embodiment , a method comprises 
the cellular network node . receiving , by a user equipment , group information from a 

In the method , the trigger event may depend on charac - 60 cellular network node , the group information assigning the 
teristics of the first set of unlicensed carriers . user equipment to at least one group of user equipments of 

In the method , the trigger event may comprise a threshold the cellular communication network . The method may com 
comparison of a number of carriers in the first set of prise switching , by the user equipment , an active carrier 
unlicensed carriers which are available for communication . selected from a plurality of unlicensed carriers in response 
To detect the trigger event , the user equipment may compare 65 to a multicast message from the cellular communication 
a number of active carriers in the first set of unlicensed network which instructs the group of user equipments to 
carriers to a threshold and may start performing the channel switch the active carrier . 
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Carrier switching , e . g . due to carrier activation or deac FIG . 11 is a signalling diagram for devices according to 
tivation , may be implemented thereby in a group - wise embodiments . 
manner . A LAA carrier switching procedure may be imple - FIG . 12 is a flow chart of a method according to an 
mented thereby which can be implemented using multicast embodiment . 
messages , thereby reducing signalling overhead . 5 FIG . 13 is a signalling diagram for devices according to 

In the method , the cellular network node may assign embodiments . 
different user equipments to one or several groups , depend FIG . 14 illustrates information elements for implementing 
ing on channel measurements reported by the user equip a group - wise LAA . 
ments . Channel measurements performed by the cellular FIG . 15 is a flow chart of a method according to an 
network node itself may also be taken into consideration 10 embodiment . 
when assigning user equipments to groups . FIG . 16 is a flow chart of a method according to an 

In the method , user equipments may thereby be assigned embodiment . 
to groups in dependence on the actual interference detected 
by the user equipments . Such interference may be caused by DESCRIPTION OF EMBODIMENTS 
other secondary cells ( SCells ) or non - cellular communica - 15 
tion devices . Exemplary embodiments of the invention will be 

The method may comprise determining , by the user described with reference to the drawings . While some 
equipment , whether an indication of a group included in the embodiments will be described in the context of specific 
multicast message matches a group to which the user fields of application , e . g . in the context of certain spectral 
equipment is assigned . If the multicast message indicates the 20 ranges and communication techniques , the embodiments are 
group to which the user equipment is assigned , the user not limited to this field of application . The features of the 
equipment may be operative to switch to another unlicensed various embodiments may be combined with each other 
carrier , for example , or to stop using an unlicensed carrier . unless specifically stated otherwise . 

The cellular network node may be an eNodeB . FIG . 1 is a schematic view of a communication system 1 
In the devices , systems , and methods according to 25 according to an embodiment . The communication system 1 

embodiments , the unlicensed frequency band may be a illustrates one of various possible exemplary scenarios in 
portion of a radio spectrum which is not licensed to any which transmissions in Long Term Evolution ( LTE ) - unli 
operator of a cellular communication network . censed ( LTE - U ) frequency bands may be employed . A 

In the devices , systems , and methods according to cellular communication network has a radio access network 
embodiments , the unlicensed frequency band may be the 5 30 ( RAN ) having a base station 2 . The base station 2 may serve 
GHz band or may comprise at least one subband of the 5 a macro cell 3 . There may be one or several smaller operator 
GHz band . deployed cell ( s ) 11 , 13 . The cell ( s ) 11 , 13 may be small cells 

Devices , systems and methods according to embodiments or secondary cells ( SCells ) . An eNodeB 10 , 12 may be 
mitigate signalling overhead problems for LAA . Devices , deployed by an operator of the cellular communication 
systems and methods according to embodiments also allow 35 network for serving the cell 11 , 13 . The cell 11 , 13 of the 
a unlicensed carriers to be prioritized , thereby reducing the cellular communication network may support a transmission 
number of unlicensed carriers which must be dealt with of the LTE traffic data both in licensed frequency bands 
simultaneously . Devices , systems and methods according to which are licensed to the operator of the cellular commu 
embodiments allow LAA to be implemented in a group - wise nication network and in unlicensed frequency bands . The 
manner . Complexity may be reduced thereby . 40 unlicensed frequency bands may be LTE - U frequency 

bands . 
BRIEF DESCRIPTION OF THE DRAWINGS The unlicensed frequency bands which may be used for 

transmissions on unlicensed carriers may be frequency 
Embodiments of the invention will be described with bands which are not licensed to any cellular network opera 

reference to the accompanying drawings in which the same 45 tor . The unlicensed frequency bands may include at least 
or similar reference numerals designate the same or similar some subbands of the 5 GHz band , for example . The 
elements . unlicensed frequency bands may include a frequency band 

FIG . 1 is a schematic view of a communication system from 5150 MHz to 5350 MHz , which is a subband of the 5 
according to an embodiment . GHz band . Alternatively or additionally , the unlicensed 

FIG . 2 is a block diagram of a communication system 50 frequency bands may include a frequency band from 5150 
according to an embodiment . MHz to 5250 MHz , which is another subband of the 5 GHz 

FIG . 3 shows a utilization of unlicensed carriers in a band . Alternatively or additionally , the unlicensed frequency 
method and system according to an embodiment . bands may include a frequency band from 5250 MHz to 

FIG . 4 shows a utilization of unlicensed carriers in a 5350 MHz , which is another subband of the 5 GHz band . 
method and system according to an embodiment . 55 Alternatively or additionally , the unlicensed frequency 

FIG . 5 is a flow chart of a method according to an bands may include a frequency band from 5470 MHz to 
embodiment . 5725 MHz , which is another subband of the 5 GHz band . 

FIG . 6 is a flow chart of a method according to an Any one of various deployment options may be used for 
embodiment . aggregating unlicensed spectrum to a licensed carrier to 

FIG . 7 is a signalling diagram for devices according to 60 augment capacity . In a Supplemental Downlink ( SDL ) mode 
embodiments . of operation , the unlicensed spectrum may be utilized only 

FIG . 8 is a signalling diagram for devices according to for the downlink to augment capacity and increase data rates 
embodiments . in a heavily trafficked downlink . In a Carrier Aggregation 

FIG . 9 is a flow chart of a method according to an ( CA ) mode of operation allows use of unlicensed spectrum 
embodiment . 65 in both the downlink and uplink . The CA mode allows the 

FIG . 10 is a signalling diagram for devices according to amount of unlicensed spectrum resource that can be allo 
embodiments . cated for uplink or downlink to be adjusted . 

Wu 
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FIG . 1 exemplarily illustrates a SDL mode of operation . mously switch to another unlicensed carrier . This allows the 
Downlink ( DL ) and uplink ( UL ) control signalling and data switching to be implemented with small signalling over 
traffic may be transmitted in the licensed carrier frequencies head . 
by radio signals 25 . At least DL traffic may be transmitted FIG . 2 is a diagram of a communication system 1 accord 
from the eNodeB 10 to a user equipment 21 of the cellular 5 ing to an embodiment . The communication system 1 com 
network in a radio signal 26 on an unlicensed carrier . The prises a user equipment 21 according to an embodiment and 
radio signal 26 may have a frequency in the LTE - U fre a cellular network node configured as eNodeB 10 according 

to an embodiment . quency band . 
Offloading data traffic to the unlicensed frequency bands The user equipment 21 comprises a wireless interface 30 . 

10 The wireless interface 30 may be operative to transmit and may be performed selectively for only some of the user receive data over an eUTRA air interface . The wireless equipments in the cell 11 . For illustration , the eNodeB 10 interface 30 may comprise transmitter circuitry 33 and may perform LTE - U data transmissions for DL traffic to the receiver circuitry 34 for signals having frequencies in a user equipment 21 , but may not perform LTE - U offloading licensed band . for another user equipment 22 . 15 The wireless interface 30 may comprise a LTE - U trans 
The unlicensed frequency bands may also be co - utilized mitter 31 . The LTE - U transmitter 31 is operative to transmit 

by one or several devices 23 , 24 which are not under a signal on an unlicensed carrier . The LTE - U transmitter 31 
control of a cellular network operator . Examples for such may be operative to use radio resources from a LTE - U 
devices 23 , 24 include Wi - Fi devices or WLAN access frequency band which are not licensed to any cellular 
points . The presence of such device 23 , 24 which are 20 network operator for transmitting traffic or control data . The 
operative to transmit in an unlicensed frequency band which LTE - U transmitter 31 may be operative to perform a modu 
is intended to be used for LTE - U data transmissions may lation to generate radio signals having a frequency in a 
lead to interference problems . For illustration , the eNodeB frequency band which is not licensed to any cellular network 
will not be able to transmit in a radio resource which is used operator . While the LTE - U transmitter 31 is shown as a 
by one or several of the devices 23 , 24 . Transmissions 27 25 separate block in FIG . 2 , the LTE - U transmitter 31 and the 
between the devices 23 , 24 may have a frequency in the licensed band transmitter 33 may be integrally formed . The 
unlicensed frequency bands and are prone to causing inter - LTE - U transmitter 31 and the licensed band transmitter 33 
ference with a LTE - U data transmission , for example . may share at least some signal processing circuitry . While 

Additionally or alternatively , unlicensed frequency bands the LTE - U receiver 32 is shown as a separate block in FIG . 
may also be co - utilized by another SCell 13 in which user 30 2 , the LTE - U receiver 32 and the licensed band receiver 34 
equipments 28 , 29 are located . may be integrally formed . The LTE - U receiver 32 and the 

As will be explained in more detail below , user equip - licensed band receiver 34 may share at least some signal 
ments may be grouped in accordance with channel measure - processing circuitry . 
ments which are performed by the user equipments . Channel The wireless interface 30 may comprise a LTE - U receiver 
measurements performed by the eNodeB may optionally 35 32 . The LTE - U receiver 32 may be operative to perform 
also be taken into account . Thereby , user equipment expe - demodulation for signals having a frequency of an unli 
riencing interference in the similar or identical unlicensed censed carrier . The LTE - U receiver 32 may be operative to 
carriers may be grouped together to implement a group - wise demodulate radio signals having a frequency in a frequency 
control which may be implemented by multicast messages . band which is not licensed to any cellular network operator . 
The grouping is based on the actual measured interference 40 The user equipment 21 may have a processing device 35 . 
rather than being based on location of user equipments only . The processing device 35 may comprise at least one inte 
User equipments and cellular network nodes may be grated circuit . The processing device 35 may comprise a 

operative in such a way that channel measurements may be controller , a microcontroller , a processor , a microprocessor , 
delayed for at least some unlicensed carriers . The eNodeB or an application specific integrated circuit ( ASIC ) or a com 
another cellular network node may organize unlicensed 45 bination thereof . The processing device 35 may be operative 
carriers into different sets . For illustration , a first set includ - to monitor , via the LTE - U receiver 32 , whether other com 
ing higher priority unlicensed carriers and a second set munication devices use radio resources in unlicensed spec 
including lower priority unlicensed carriers may be defined . trum . The processing device 35 may be operative to perform 
The cellular network node may determine based on inter - channel measurements , such as RX power , noise or other 
ference measured by the cellular network node itself or 50 measurements , to quantify the degree to which other devices 
based on historical interference measurements of user equip use one or several unlicensed carriers . 
ments which unlicensed carriers should be included in the The processing device 35 may be operative to process 
first set , because they are less prone to exhibiting interfer - prioritization information received from the eNodeB . The 
ence issues than other unlicensed carriers . User equipments processing device 35 may be operative to process prioriti 
may limit the channel measurements to the unlicensed 55 Zation information which is received over a licensed carrier . 
carriers in the first set until a trigger event occurs . In The prioritization information may be included in a system 
response to the trigger event , user equipments may start information block ( SIB ) transmitted by the eNodeB 10 . 
performing channel measurements for one or several unli - The processing device 35 may be operative to retrieve a 
censed carriers in the second set . Signalling overheads may configuration of unlicensed carriers from a SIB received by 
be kept small , and the number of unlicensed carriers which 60 the licensed band receiver 34 . The configuration may 
must be handled by the eNodeB may be kept moderate . include information on carrier frequencies for a plurality of 

The channel measurements may include any one or any unlicensed carriers . 
combination of RX power , noise measurements or other The processing device 35 may be operative to retrieve the 
measurements which quantify usage of an unlicensed carrier prioritization information from the same SIB or another SIB . 
by another SCell or by non - cellular devices . 65 The prioritization information may be used as static or 

User equipments and cellular network nodes may be semi - static information by the user equipment 21 . The user 
operative in such a way that a user equipment may autono equipment 21 may store the prioritization information . 
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The prioritization information may have any one of a For illustration , when the processing device 35 detects 
variety of formats . The prioritization information may define that a current active unlicensed carrier experiences interfer 
a first set and a second set of unlicensed carriers . Additional ence above a certain threshold for a certain duration , the user 
sets of unlicensed carriers may optionally be defined . The equipment 21 may autonomously switch to the unlicensed 
prioritization information may define , for each one of the 5 carrier which is the next in accordance with the prioritization 
plurality of carriers , whether the carrier is included in the information . The user equipment 21 may inform the eNodeB 
first set or in the second set . This may be done in various 10 of the carrier switching by transmitting information in a 
ways , e . g . by indicating the set on a carrier - by - carrier basis licensed carrier in the uplink . for each one of the plurality of unlicensed carriers or by by For further illustration , when the eNodeB 10 wants to grouping carrier identifiers depending on the set to which the 10 enter a DTX state in a certain unlicensed carrier , it will respective unlicensed carriers are assigned . inform UE 21 . The UE 21 will switch to the unlicensed In operation of the user equipment 21 , the processing carrier which is the next in accordance with the prioritization device 35 may use the prioritization information for delayed 
channel measurements . The user equipment 21 may limit information . 
channel measurements , e . g . RX power or noise measure - 15 15 . Irrespective of whether the prioritization information is 
ments , to unlicensed carriers in the first set of unlicensed used for delayed channel measurements and / or for carrier 
carriers until a trigger event is detected . In response to the switching and / or for other purposes , the user equipment 21 
trigger event , the processing device 35 may perform channel may receive updated prioritization information . The eNodeB 
measurements for one or several unlicensed carriers in the 10 may update the prioritization of unlicensed carriers based 
second set of unlicensed carriers . 20 on channel measurements performed by the user equipment 

The trigger event may be pre - configured . The trigger 21 and / or by the eNodeB 10 . Updated prioritization infor 
event may be configured by the eNodeB 10 . The trigger mation may be received by the user equipment 21 over a 
event may be configured by the eNodeB 10 in a multicast license carrier . 
message , for example . Different trigger events may be used . The eNodeB 10 comprises a wireless interface 40 . The 
For illustration , the trigger event may be that a certain 25 wireless interface 40 may be operative to transmit and 
unlicensed carrier is configured , deconfigured , activated or receive data over an eUTRA air interface . The wireless 
deactivated by the eNodeB 10 . interface 40 may comprise transmitter circuitry 43 and 

The trigger event may be that a number of active unli - receiver circuitry 44 for signals having frequencies in a 
censed carriers in the first set is less than a threshold . The licensed band . 
threshold may be configured by the eNodeB 10 . 30 The wireless interface 40 may comprise a LTE - U trans 

The trigger event may be that the number of unlicensed mitter 41 . The LTE - U transmitter 41 is operative to transmit 
carriers in the first list is less than a threshold and / or that the signal on an unlicensed carrier . The LTE - U transmitter 41 
number of unlicensed carriers in the first list for which no may be operative to use radio resources from a LTE - U 
interference from another SCell or a non - cellular device is frequency band which are not licensed to any cellular 
detected is less than the threshold . The threshold may be 35 network operator for transmitting traffic or control data . The 
configured by the eNodeB 10 . LTE - U transmitter 41 may be operative to perform a modu 

The trigger event may be receipt of a trigger message lation to generate radio signals having a frequency in a 
from the eNodeB 10 . The trigger message may be a multi - frequency band which is not licensed to any cellular network 
cast or broadcast message which indicates a group identifier operator . While the LTE - U transmitter 41 is shown as a 
for a group to which the eNodeB 10 has assigned the user 40 separate block in FIG . 2 , the LTE - U transmitter 41 and the 
equipment 21 . licensed band transmitter 43 may be integrally formed . The 

Alternatively or additionally to defining different sets of LTE - U transmitter 41 and the licensed band transmitter 43 
unlicensed carriers for delayed channel measurements , the may share at least some signal processing circuitry . While 
prioritization information may define a sequence in which the LTE - U receiver 42 is shown as a separate block in FIG . 
the unlicensed carriers are to be used by the user equipment 45 2 , the LTE - U receiver 42 and the licensed band receiver 44 
21 . The user equipment 21 may switch the unlicensed carrier may be integrally formed . The LTE - U receiver 42 and the 
in accordance with the prioritization information . The user licensed band receiver 44 may share at least some signal 
equipment 21 may perform the carrier switching autono processing circuitry . 
mously . The user equipment 21 may perform the carrier The wireless interface 40 may comprise a LTE - U receiver 
switching without obtaining prior authorization from the 50 42 . The LTE - U receiver 42 may be operative to perform 
eNodeB 10 . A decision on which unlicensed carrier to use demodulation for signals having a frequency of an unli 
may be made by the processing device 35 in accordance with censed carrier . The LTE - U receiver 42 may be operative to 
the prioritization information . demodulate radio signals having a frequency in a frequency 

The user equipment 21 may receive the prioritization band which is not licensed to any cellular network operator . 
information which defines a sequence in which the unli - 55 The eNodeB 10 may have a processing device 45 . The 
censed carriers are to be used together with the configuration processing device 45 may comprise at least one integrated 
information for the carriers or in a separate SIB , for circuit . The processing device 45 may comprise a controller , 
example . The user equipment 21 may receive the prioriti - a microcontroller , a processor , a microprocessor , an appli 
zation information which defines a sequence in which the cation specific integrated circuit ( ASIC ) or a combination of 
unlicensed carriers are to be used over a licensed carrier . 60 several such integrated circuits . The processing device 45 

The processing device 35 may control the user equipment may be operative to monitor , via the LTE - U receiver 42 , 
21 to transmit to the eNodeB 10 information which indicates whether other communication devices use radio resources in 
that the user equipment 21 has autonomously switched the unlicensed spectrum . The processing device 45 may be 
unlicensed carrier , e . g . by using a new active unlicensed operative to perform channel measurements , such as RX 
carrier . The processing device 35 may control the licensed 65 power , noise or other measurements , to quantify the degree 
band transmitter 33 to transmit this information to the to which other devices use one or several unlicensed carri 
eNodeB 10 . ers . 
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The processing device 45 may be operative to generate The trigger event may be that the number of unlicensed 
prioritization information for transmission to one or several carriers in the first list is less than a threshold and / or that the 
user equipments . The processing device 45 may be operative number of unlicensed carriers in the first list for which no 
to generate the prioritization information based on channel interference from another SCell or a non - cellular device is 
measurements for unlicensed band carriers performed by the 5 detected is less than the threshold . The threshold may be 
eNodeB 10 via the LTE - U receiver 42 . configured by the eNodeB 10 . 

The processing device 45 may be operative to generate The trigger event may be receipt of a trigger message 
the prioritization information based on channel measure from the eNodeB 10 . The trigger message may be a multi 
ments performed for unlicensed carriers by one or several cast or broadcast message which indicates a group identifier 
user equipments . The channel measurements results may be 10 for a group to which the eNodeB 10 has assigned the user 
received at the eNodeB 10 over licensed carriers from the equipment 21 . The eNodeB 10 may then be operative to 
user equipments . For illustration , the processing device 45 transmit the trigger message when the eNodeB intends the 
may identify unlicensed carriers to have higher priorities for user equipment 2 to start performing channel measurements 
which the eNodeB 10 and / or the user equipments detected for low priority carriers . 
low interference over time . The processing device 45 may 15 Alternatively or additionally to defining different sets of 
identify unlicensed carriers to have lower priorities for unlicensed carriers for delayed channel measurements , the 
which the eNodeB 10 and / or the user equipments detected prioritization information may define a sequence in which 
low interference over time . The interference may come from the unlicensed carriers are to be used by the user equipment 
other SCells or from non - cellular devices . 21 . 

The processing device 45 may determine different priori - 20 The eNodeB 10 may generate the prioritization informa 
tization of unlicensed carriers for different user equipments . tion such that it defines a sequence in which the unlicensed 
For illustration , for a group of user equipments which carriers are to be used . The eNodeB 10 may transmit the 
reported significant interference for some unlicensed carri - prioritization information together with the configuration 
ers , the priorities of these unlicensed carriers may be set to information for the carriers or in a separate SIB , for 
be low by the processing device 45 . For another group of 25 example . The eNodeB 10 may transmit the prioritization 
user equipments for which the interference on the same information which defines a sequence in which the unli 
unlicensed carriers was not as high , the eNodeB 10 may censed carriers are to be used over a licensed carrier . 
assign higher priorities to these same unlicensed carriers . The eNodeB 10 may be operative to receive over a 

The eNodeB 10 may be operative to transmit the priori - licensed band information which indicates that the user 
tization information over a licensed carrier . The prioritiza - 30 equipment 21 has autonomously switched the unlicensed 
tion information may be included in a system information carrier , e . g . by using a new active unlicensed carrier . For 
block ( SIB ) transmitted by the eNodeB 10 . The eNodeB 10 illustration , when the user equipment 21 experiences inter 
may additionally transmit information on a configuration of ferences for an unlicensed carrier which is being used , the 
the unlicensed carriers . The configuration information may user equipment 21 may autonomously switch to the unli 
include information on carrier frequencies for a plurality of 35 censed carrier which is the next in accordance with the 
unlicensed carriers . The processing device 45 may be opera - prioritization information and may inform the eNodeB 10 of 
tive to transmit the prioritization information in the same the carrier switching by transmitting information in a 
SIB in which the configuration of the carriers is defined . The licensed carrier in the uplink . The eNodeB 10 may adjust the 
processing device 45 may be operative to transmit the processing of signals received at the LTE - U receiver 42 
prioritization information in another SIB than the one in 40 accordingly . 
which the configuration of the unlicensed carriers is defined . For further illustration , when the eNodeB 10 wants to 
The prioritization information may be a static or semi - static enter a DTX state in a certain unlicensed carrier , it will 
information variable . inform UE 21 thereof . The eNodeB 10 may transmit a signal 

The prioritization information generated and transmitted on a licensed carrier to indicate that the eNodeB 10 wants to 
by the eNodeB 10 may have any one of a variety of formats . 45 enter the DTX state in a certain unlicensed carrier . 
The prioritization information may be generated by the Irrespective of whether the prioritization information is 
eNodeB 10 such that it defines a first set and a second set of used for delayed channel measurements and / or for carrier 
unlicensed carriers . Additional sets of unlicensed carriers switching and / or for other purposes , the eNodeB 10 may 
may optionally be defined . The prioritization information process channel measurements performed by the eNodeB 10 
may be generated by the eNodeB 10 such that it defines , for 50 itself for unlicensed carriers and / or channel measurements 
each one of the plurality of carriers , whether the carrier is reported by user equipments . The channel measurements 
included in the first set or in the second set . This may be may be processed by the processing device 45 to determine 
done in various ways , e . g . by indicating the set on a whether the prioritization information is to be updated . 
carrier - by - carrier basis for each one of the plurality of Updated prioritization information may be broadcast in a 
unlicensed carriers or by grouping carrier identifiers depend - 55 SIB , for example . 
ing on the set to which the respective unlicensed carriers are The processing device 45 of the eNodeB 10 may perform 
assigned . additional functions . For illustration , and as will be 

The eNodeB 10 may be configured to pre - configure a explained in more detail herein , the processing device 45 
trigger event in at least one user equipment 2 . The trigger may assign user equipments to different groups . LAA may 
event may be configured by the eNodeB 10 in a multicast 60 be implemented in a group - wise fashion . Assigning user 
message , for example . Different trigger events may be used . equipments to different groups may be performed based on 
For illustration , the trigger event may be that a certain channel measurements reported by user equipments for 
unlicensed carrier is configured , deconfigured , activated or different unlicensed carriers . User equipments detecting 
deactivated by the eNodeB 10 . interference in the same unlicensed carriers may be assigned 

The trigger event may be that a number of active unli - 65 to the same group . Grouping may thus be based on channel 
censed carriers in the first set is less than a threshold . The measurements , independently of the locations of the user 
threshold may be configured by the eNodeB 10 . equipments . 
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The eNodeB 10 may use multicast messages for imple - and which unlicensed carriers belong to a second set of 

menting LAA in a group - wise manner . For illustration , a unlicensed carriers . The first set and the second set may be 
multicast message indicating a desired carrier switching defined by an eNodeB or another cellular network node . The 
between unlicensed carriers may indicate a group identifier . first set may include unlicensed carriers which are less prone 
All user equipments belonging to the group having this 5 to suffering from interference with other SCells or other 
group identifier may switch the carrier in accordance with non - cellular devices . The second set may include unlicensed 
the multicast message . Similar group - wise control may be carriers which are more likely to suffer from interference 
used for activation , deactivation , configuration and decon with other SCells or other non - cellular devices . figuration of unlicensed carriers under the control of the More than two sets of carriers may be defined . The sets of eNodeB 10 . carriers may respectively have the format of a list of carriers . FIG . 3 illustrates a scenario in which a user equipment The information on which unlicensed carriers belong to a and eNodeB may use a carrier 51 licensed to the cellular first set of unlicensed carriers and which unlicensed carriers network operator and radio resources in unlicensed carriers 
53 - 57 . The unlicensed carriers 53 - 57 may be located in a belong to a second set of unlicensed carriers may be 

LTE - U frequency band 52 . 15 s included in a system information block ( SIB ) transmitted by 
The licensed carrier 51 may be used for DL and UL the eNodeB . The information received at 71 may be 

control signalling and data transmissions 56 . The unlicensed included in the SIB which includes configurations of unli 
carriers 53 - 57 may be used at least for DL data traffic . DL censed carriers or in a SIB which is different from the SIB 
data traffic may be offloaded to the secondary carrier when which includes configurations of unlicensed carriers . 
needed . Radio signal 59 in the unlicensed band 52 may be 20 The information which assigns unlicensed carriers to a 
transmitted at least in the downlink . first set for immediate channel measurements or to a second 

FIG . 4 illustrates a scenario in which the radio resource set for delayed event - triggered channel measurements may 
for the LTE - U data transmission , e . g . a carrier in the LTE - U be a static or semi - static variable . 
frequency band 52 , may be used at least for UL and DL LTE The information received at step 71 may have any one of 
data traffic . UL and DL data traffic may be offloaded to the 25 a variety of formats . The information may define , for each 
secondary carrier when needed . The spectrum in the unli - one of the plurality of carriers , whether the carrier is 
censed band 52 may be operated in time division duplex included in the first set or in the second set . This may be 
( TDD ) . done in various ways , e . g . by indicating the set on a 

The plurality of unlicensed carriers 53 - 57 may be priori carrier - by - carrier basis for each one of the plurality of 
tized by the eNodeB 10 . For illustration , a first set 68 of 30 unlicensed carriers or by grouping carrier identifiers depend 
unlicensed carriers may include unlicensed carriers 53 , 54 ing on the set to which the respective unlicensed carriers are 
for which interference detected by the user equipments assigned . 
and / or the eNodeB 10 is less than a threshold . A second set At 72 , the user equipment performs channel measure 
68 of unlicensed carriers may include unlicensed carriers ments for one or several unlicensed carriers in the first set . 
55 - 57 for which interference detected by the user equip - 35 The channel measurements performed before detection of 
ments and / or the eNodeB 10 in the past exceeds the thresh - the trigger event are limited to unlicensed carriers in the first 
old , at least for certain durations . set . Results of channel measurements may be reported by the 

The prioritization of unlicensed carriers 53 - 57 may also user equipment to the eNodeB . Reporting may be performed 
define a sequence in which the unlicensed carriers are to be in an event - based manner . The transmission trigger event 
used by the user equipment 21 when the user equipments 21 40 which triggers transmission of a channel measurement result 
autonomously switches between different unlicensed carri - to the eNodeB will generally be different from the event 
ers . which triggers the delayed measurements for one or several 

FIG . 5 is a flow chart of a method 60 according to an unlicensed carriers in the second set . 
embodiment . The method 60 may be performed by the user At 73 , the user equipment verifies whether a trigger event 
equipment according to an embodiment . 45 is detected . The trigger event may be configured in the user 
At 61 , the user equipment received prioritization infor - equipment by the eNodeB . 

mation for a plurality of unlicensed carriers . The prioritiza - For illustration , the trigger event may be detected when a 
tion information may be included in a SIB . The prioritization certain unlicensed carrier is configured , deconfigured , acti 
information may be received on a licensed carrier which is vated or deactivated by the eNodeB 10 . 
licensed to the cellular network operator . 50 Alternatively or additionally , the trigger event may be 

At 62 , the user equipment uses the prioritization infor - detected when a number of active unlicensed carriers in the 
mation for LAA . The user equipment may use the prioriti - first set is less than a threshold . The threshold may be 
zation information for LAA channel measurements . configured by the eNodeB 10 . 
LAA may be used for defining , by the eNodeB over a Alternatively or additionally , the trigger event may be 

licensed carrier , one or several unlicensed carriers for which 55 detected when the number of unlicensed carriers in the first 
channel measurements are started in an event - triggered list is less than a threshold and / or that the number of 
manner . unlicensed carriers in the first list for which no interference 

Alternatively or additionally , the user equipment may use from another SCell or a non - cellular device is detected is 
the prioritization information for unlicensed carrier switch - less than the threshold . The threshold may be configured by 
ing . LAA may be used for defining , by the eNodeB over a 60 the eNodeB 10 . 
licensed carrier , an order in which the unlicensed carriers are Alternatively or additionally , the trigger event may be 
to be used . detected when a trigger message is received from the eNo 

FIG . 6 is a flow chart of a method 70 according to an deB 10 . The trigger message may be a multicast or broadcast 
embodiment . The method 70 may be performed by the user message which indicates a group identifier for a group to 
equipment according to an embodiment . 65 which the eNodeB 10 has assigned the user equipment 21 . 
At 71 , the user equipment receives information on which If the trigger event for starting measurements for the 

unlicensed carriers belong to a first set of unlicensed carriers second set is not detected at 73 , the channel measurements 
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for unlicensed carriers remain limited to unlicensed carriers FIG . 8 is a signalling diagram for an eNodeB 10 and user 
included in the first set at 72 . If the trigger event is detected , equipments 21 , 22 according to embodiments . 
the method proceeds to 74 , In the signalling illustrated in FIG . 8 , the eNodeB 10 and 
At 74 , the user equipment starts performing channel the user equipments 21 , 22 are operative such that the trigger 

measurements for one or several unlicensed carriers in the 5 event which is monitored to start the delayed channel 
second set . The channel measurements performed after measurements for the unlicensed carriers in the second set is 
detection of the trigger event include at least one unlicensed also configured by the eNodeB 10 . 
carrier in the second set , but may also include one or several At 89 , the eNodeB 10 may configure the trigger event in 
unlicensed carriers in the first set . Results of channel mea the user equipments 21 , 22 . The eNodeB 10 may use 
surements may be reported by the user equipment to the dedicated signalling or a multicast message to configure the 
eNodeB . Reporting may be performed in an event - based trigger event which triggers the delayed channel measure 
manner . The transmission trigger event which triggers trans - ments for the unlicensed carriers . The trigger event may be 
mission of a channel measurement result to the eNodeB will selected from a group consisting of detecting that a certain 
generally be different from the event which triggers the 15 key carrier is configured , deconfigured , activated or deacti 
delayed measurements for one or several unlicensed carriers vated ; detecting that an active carrier number is less than a 
in the second set . certain threshold ; detecting that a number of suitable carriers 

FIG . 7 is a signalling diagram for an eNodeB 10 and user in the first set is less than a certain threshold ; detecting a 
equipments 21 , 22 according to embodiments . triggering message from the eNodeB . 
At 81 , the eNodeB 10 may transmit prioritization infor - 20 Additionally or alternatively to defining unlicensed car 

mation . The prioritization information may be included in a riers for which the channel measurements may be delayed to 
SIB . The prioritization information may be included in a SIB reduce complexity , signalling overheads , and terminal 
which also includes unlicensed carrier configurations . The power consumption , the prioritization of unlicensed carriers 
prioritization information may be broadcast . may also define an order in which the unlicensed carriers are 

The prioritization information may define which unli - 25 to be used by a user equipment . The prioritization informa 
censed carriers belong to a first set of unlicensed carriers for tion may be provided in a multicast or broadcast message . 
which channel measurements are to be performed prior to The user equipments may switch between unlicensed carri 
detection of a trigger event and which unlicensed carriers ers in accordance with an order defined by the prioritization 
belong to a second set of unlicensed carriers for which information , without dedicated signalling prior to the carrier 
channel measurements are to be started only after detection 30 switching 
of the trigger event . FIG . 9 is a flow chart of a method 90 according to an 

At 82 and 83 , the user equipments 21 , 22 may perform embodiment . The method 90 may be performed by the user 
channel measurements . The channel measurements may equipment according to an embodiment . 
detect RX power in unlicensed carriers of the first set , noise At 91 , the user equipment may receive prioritization 
in unlicensed carriers of the first set or other parameters 35 information for a plurality of unlicensed carriers . The pri 
which are suitable for detecting interference with other oritization information may define which unlicensed carriers 
SCells . The channel measurements may be limited to unli - are preferred . The prioritization information may be broad 
censed carriers which are included in the first set configured cast by the eNodeB . The prioritization of unlicensed carriers 
by the eNodeB 10 until a trigger event is detected . may be set based on channel measurements performed by 

At 84 and 85 , the user equipments 21 , 22 may report 40 the eNodeB and / or the user equipments . The prioritization 
channel measurement results to the eNodeB 10 . Reporting information may be received over a licensed carrier . 
may be triggered by a transmission trigger event which The prioritization information defining the sequence in 
triggers transmission of a channel measurement result . which unlicensed carriers are to be used may have various 
Reporting may also be implemented in a time - based manner , formats . For illustration , the prioritization information may 
e . g . by expiry of a timer . 45 include unlicensed carrier identifiers in a sequence , which 
At 86 , the user equipment 21 may detect a trigger event . defines the order in which the unlicensed carriers shall be 

The trigger event may be selected from a group consisting used . The prioritization information defining the sequence in 
of detecting that a certain key carrier is configured , decon - which the unlicensed carriers are to be used may be included 
figured , activated or deactivated ; detecting that an active in a SIB which also defines carrier configurations . 
carrier number is less than a certain threshold ; detecting that 50 At 92 , the user equipment may perform channel measure 
a number of suitable carriers in the first set is less than a ments for one or several unlicensed carriers . The channel 
certain threshold ; detecting a triggering message from the measurements may be delayed for some unlicensed carriers , 
eNodeB . as explained with reference to FIG . 1 to FIG . 8 above . The 
At 87 , in response to detecting the trigger event 86 , the channel measurements may be performed at least for a 

user equipment 21 starts performing channel measurements 55 presently used unlicensed carrier . 
for the unlicensed carriers in the second set . The channel At 93 , the user equipment may determine whether an 
measurements may detect RX power in unlicensed carriers unlicensed carrier which is used by the user equipment is to 
of the second set , noise in unlicensed carriers of the second be changed . Any one of a variety of criteria may be 
set or other parameters which are suitable for detecting evaluated . For illustration , the user equipment may deter 
interference with other SCells . 60 mine whether the channel measurement for the presently 
At 88 , the user equipment 21 may report channel mea - used unlicensed carrier indicates an interference which is 

surement results including those obtained for the unlicensed above a threshold . The interference may be quantified by RX 
carriers in the second set to the eNodeB 10 . Reporting may power , noise , or other parameters determined for the unli 
be triggered by a transmission trigger event which triggers censed carrier in the receive path of the user equipment . 
transmission of a channel measurement result . Reporting 65 Alternatively or additionally , the user equipment may deter 
may also be implemented in a time - based manner , e . g . by mine whether the eNodeB intends to enter a DTX mode for 
expiry of a timer . an unlicensed carrier . If no carrier switching is to be per 
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formed , the channel measurement may be continued at 72 at censed carrier . The information that the carrier switching has 
least for the presently active unlicensed carrier . taken place may be transmitted over an UL licensed carrier . 
At 94 , if a carrier switching is to be performed , the user FIG . 11 is a signalling diagram for an eNodeB 10 and a 

equipment may change to the unlicensed carrier which is the user equipment 21 according to embodiments . 
next in accordance with the prioritization information 5 In the signalling illustrated in FIG . 11 , the eNodeB 10 and 
received at 91 . the user equipment 21 are operative such that an order in At 95 , the user equipment may inform the eNodeB that it which the user equipment may switch between unlicensed 
performed the carrier switching . Information on the new carriers is pre - configured by the eNodeB 10 . unlicensed carrier that is being used does not need to be At 101 , the user equipment may receive prioritization 
included in the message transmitted to the eNodeB , because 10 information for a plurality of unlicensed carriers as the eNodeB is aware of the sequence of unlicensed carriers explained with reference to FIG . 9 and FIG . 10 . as defined by the prioritization information . The user equip At 111 , the eNodeB 10 intends to enter a DTX mode for ment may transmit the information on the carrier switching 
over a licensed carrier . an unlicensed carrier . 
LAA may thereby be used for performing autonomous 15 15 At 112 , the user equipment 21 is informed that the 

switching of unlicensed carriers by a user equipment . The eNodeB 10 intends to enter the DTX mode for an unlicensed 
eNodeB may pre - configure carrier priority levels , to thereby carrier . The signal 112 may be transmitted over a licensed 
define a certain carrier switch order . This information may carrier 
be sent together with the configuration of all candidate At 113 , the user equipment 21 may switch to another 
unlicensed carriers to the user equipment . 20 unlicensed carrier . The carrier switching may be performed 
When a current active carrier experiences interference without requesting prior authorization from the eNodeB 10 . 

which exceeds a certain threshold for a certain duration , the The carrier switching may be an autonomous process which 
user equipment may autonomously switch to the next unli - uses the pre - configured sequence in which unlicensed car 
censed carrier according to the prioritization information riers are to be used , as indicated by the prioritization 
and may inform eNodeB of the carrier switching , using an 25 information received in 101 . 
uplink licensed carrier for informing the eNodeB . The eNodeB and user equipment according to embodi 
When the eNodeB wants to enter DTX state in a certain ments may be configured in such a way that carrier switch 

unlicensed carrier , it will inform the user equipment . The ing for unlicensed carriers may be controlled in a group - wise 
user equipment may switch to the next unlicensed carrier manner . To this end , the eNodeB itself may perform channel 
according to the prioritization information . 30 measurements to detect possible interference for a plurality 

The sequence in which unlicensed carriers are to be used , of unlicensed carriers . Alternatively or additionally , user 
as indicated by the prioritization information , may be equipments may report channel measurements to the eNo 
updated according to channel measurement results . The deB . The performance and reporting of channel measure 
channel measurement results may be obtained by measure ments may be implemented in such a way that channel 
ments performed at the eNodeB and / or by measurements 35 measurements are delayed for some unlicensed carriers 
reported to the eNodeB by the user equipment ( s ) . configured by the eNodeB until detection of a trigger event . 

FIG . 10 is a signalling diagram for an eNodeB 10 and a Different user equipments may be assigned to the same 
user equipment 21 according to embodiments . group or to different groups , depending on the channel 

In the signalling illustrated in FIG . 10 , the eNodeB 10 and measurements performed by the user equipments and / or the 
the user equipment 21 are operative such that an order in 40 eNodeB . 
which the user equipment may switch between unlicensed Signalling overheads may be kept small by using multi 
carriers is pre - configured by the eNodeB 10 . casting to implement a group carrier switch operation in 
At 101 , the user equipment may receive prioritization which several user equipments assigned to the same group 

information for a plurality of unlicensed carriers . The pri - change to another unlicensed carrier in accordance with the 
oritization information may define which unlicensed carriers 45 multicast message . Dedicated signalling may be used to 
are preferred . The prioritization information may be broad - overwrite group based signalling . 
cast by the eNodeB 10 . The prioritization of unlicensed FIG . 12 is a flow chart of a method 120 according to an 
carriers may be set based on channel measurements per - embodiment . The method 120 may be performed by an 
formed by the eNodeB 10 and / or the user equipments . The eNodeB or another cellular network node according to an 
prioritization information may be received over a licensed 50 embodiment . 
carrier . The prioritization information may define the At 121 , the eNodeB may perform channel measurements 
sequence in which unlicensed carriers are to be used by the for one or several unlicensed carriers . Alternatively or 
user equipment . additionally , the eNodeB may receive channel measurement 
At 102 , the user equipment 21 may perform channel reports for unlicensed carriers from user equipments . 

measurements for one or several unlicensed carriers . For at 55 At 122 , the eNodeB may assign user equipments to 
least some unlicensed carriers which are configured by the groups . This may be done in various ways . If the eNodeB 
eNodeB 10 , the user equipment 21 may delay the channel detects a SCell which causes interference and / or non - cellu 
measurements as previously explained . lar devices which cause interference in the unlicensed car 

At 103 , the user equipment 21 may switch to another riers , the eNodeB may assign all user equipments in its 
unlicensed carrier . The carrier switching may be performed 60 coverage area to the same group . Alternatively or addition 
without requesting prior authorization from the eNodeB 10 . ally , the eNodeB may assign the user equipments to the same 
The carrier switching may be an autonomous process which group if they report RX power or noise for the same 
uses the pre - configured sequence in which unlicensed car unlicensed carriers , for example . User equipments may be 
riers are to be used , as indicated by the prioritization assigned to different groups if the reported channel mea 
information received in 101 . 65 surements for the unlicensed carriers do not match , i . e . , if the 

At 104 , the user equipment 21 may inform the eNodeB 10 user equipments experience interference for different unli 
that the user equipment 21 has switched to another unli c ensed carriers . 
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At 123 , the eNodeB may control carrier switching or other At 153 , it is determined whether the eNodeB itself detects 

LAA functions in a group - wise manner . The eNodeB may interference in unlicensed carriers . If the eNodeB itself does 
transmit a multicast message to a group to cause all user not detect interference in unlicensed carriers , the method 
equipments in the group to perform a carrier switching in proceeds to 154 . 
accordance with the multicast message . Signalling overhead 5 At 154 , the user equipments may be grouped in accor 
may be reduced thereby . dance with channel measurements performed by the user 

FIG . 13 is a signalling diagram for an eNodeB 10 and user equipments . For this purpose , the eNodeB may define dif 
equipments 21 , 22 according to embodiments for imple ferent sets of unlicensed carriers configured in the user 

equipments . The eNodeB may define at least a first set and menting a group based control in LAA . 10 a second set of unlicensed carriers , with the channel mea At 131 , 132 , the eNodeB 10 may inform the user equip - 10 surements being delayed by the user equipments for the ments 21 , 22 of the group to which they are assigned . unlicensed carriers of the second set as described above . The Signalling on a licensed DL carrier may be used to inform eNodeB may also configure other prioritization information , the user equipments 21 , 22 of the group to which they are such as an order in which unlicensed carriers are to be used assigned 15 by user equipments . 
At 133 , the eNodeB transmits a multicast message to The eNodeB may compare the measurement results for 

control all user equipments of the same group to cause a unlicensed carriers reported by different user equipments . If 
carrier switching or to enter a discontinuous reception the measurement results reported from several user equip 
( DRX ) mode . The multicast message 133 may be transmit ments show that there is no interference from the other 
ted over a licensed carrier . 20 SCells or from other non - cellular devices , then these user 

Grouping information may be provided in various ways . equipments are assigned into one group . If the measurement 
For illustration , MAC control elements may be used to results reported from several user equipments show that 
define the grouping information . their interferences all come from the same source , e . g . from 

FIG . 14 illustrates a MAC control element for indicating the same SCell or from the same WiFi device , then these 
a group . A MAC control element as illustrated in FIG . 14 25 user equipments may be assigned to one group . Grouping 
may be used when transmitting a multicast message to information is stored in the eNodeB . 
control a group of user equipments to perform carrier The eNodeB may inform the user equipments of the 
switching for an unlicensed carrier and / or to enter into a groups to which they are assigned . The user equipments may 

DRX mode . use dedicated signalling , e . g . Radio Resource Control 
The eNodeB may transmit a multicast message 133 to 33 to 30 ( RRC ) signalling for this purpose . For illustration , the 

eNodeB may sent the group identifier as G - RNTI and Cell cause all user equipments of a group to switch carrier , Radio Network Temporary Identity ( C - RNTI ) of the user thereby implementing a common SCell activation or deac equipments in an RRC connection Reconfiguration message 
tivation command . The command 133 may be transmitted in to different values , in accordance with the group to which the Physical Downlink Shared Channel ( PDSCH ) , for 35 h ) , for 35 these user equipments have been assigned . example . The method may continue at 156 . 

The MAC control element 140 includes a plurality of At 155 . if the eNodeB itself detects interference in unli 
fields . Each one of the plurality of fields may be assigned to censed carriers , it may assign all user equipments served by 
the same group of user equipments , i . e . , to the same SCell . the eNodeB to the same group . The eNodeB may inform the 
By setting the fields C ; of the MAC control element to 40 user equipments of the groups to which they are assigned . 
different values , the eNodeB may indicate to which group ( s ) The user equipments may use dedicated signalling , e . g . 
of user equipments the command is applicable . Radio Resource Control ( RRC ) signalling for this purpose . 

Each user equipment which participates in the LAA may For illustration , the eNodeB may send the group identifier as 
store the information which indicates to which group this G - RNTI and Cell Radio Network Temporary Identity 
user equipment belongs . In response to receiving a com - 45 ( C - RNTI ) of the user equipments to the same value in an 
mand having the MAC control element 140 , the user equip MAC control element 140 the user equin . RRC connection Reconfiguration message . 
ment may determine based on the settings of the fields C . Steps 156 - 160 may be performed in combination with or 

mand applies to the user equipment because separately from steps 151 - 155 . 
it is directed to the group to which the user equipment At 156 , the eNodeB may determine whether it is to enter 
belongs , or whether the user equipment may ignore this » this 50 a DTX state , so as to back off . For illustration , if the eNodeB 
command . detects WiFi beacon signals or usage of unlicensed carriers 

by other SCells , the eNodeB may decide to back off . Other configurations may be used to indicate group infor Scheduling algorithms and strategies may be implemented mation in a command which is transmitted as multicast to take the decision on whether the eNodeB is to back off . command by an eNodeB . The scheduling algorithm may consider the duration for FIG . 15 is a flow chart of a method 150 which may be which the eNodeB and other systems occupy unlicensed performed by an eNodeB according to an embodiment . In carriers , priorities among systems or other criteria . The 
the method , grouping may be performed based on channel scheduling algorithm may also consider coordination 
measurements which are capable of detecting interference . mechanism . For illustration , different LAA operators may 
In the method , the eNodeB may optionally enter a DTX state 60 coordinate with each other . 
and may implement a group - based control for LAA . If the eNodeB decides to back off , it enters into an DTX 

The method starts at 151 . state . The corresponding SCell can be used by other systems 
At 152 , the eNodeB may perform channel measurements such as WiFi or by other cellular network operators . 

for unlicensed carriers to detect interference . The eNodeB If the eNodeB decides not to back off , it may continue 
may detect the presence of one or several interfering WiFi 65 using the unlicensed carriers . 
devices , WLAN access points or other devices which may By such a mechanism , the eNodeB may keep the unli 
compete for resources in the unlicensed carriers . censed carriers free for use by other systems , such as other 
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LTE SCells , WiFi devices or WLAN access points if there The channel measurements may be started for at least some 
are conflicts in usage of unlicensed carriers . The eNodeB of the unlicensed carriers only in response to detecting the 
may use the unlicensed carriers if there is no interference , trigger event . 
for example . For illustration , if the eNodeB detects that there For illustration , the trigger event may be that a certain 
is no interference in unlicensed carriers caused by other 5 unlicensed carrier is configured , deconfigured , activated or 
SCells or other non - cellular devices , the eNodeB may start deactivated by the eNodeB 10 . 
using unlicensed carriers again for data offloading , for The trigger event may be that a number of active unli 
example . censed carriers in the first set is less than a threshold . The 
At 157 , the eNodeB determines whether a trigger condi threshold may be configured by the eNodeB 10 . 

tion for entering DTX in unlicensed carriers is satisfied . If The trigger event may be that the number of unlicensed 
the trigger condition is not satisfied , the method may return carriers in the first list is less than a threshold and / or that the 
to 153 . If the trigger condition is satisfied , the eNodeB may number of unlicensed carriers in the first list for which no 
take different actions depending on whether different SCells interference from another SCell or a non - cellular device is 
can be used or not . For illustration , if there is an SCell 1 detected is less than the threshold . The threshold may be 
configured for which the unlicensed carriers do not evidence configured by the eNodeB 10 . 
any interference , the eNodeB may cause the user equipments The trigger event may be receipt of a trigger message 
in one group or several groups to perform carrier switching from the eNodeB 10 . The trigger message may be a multi 
Thereby , unlicensed carriers for which there is no interfer - cast or broadcast message which indicates a group identifier 
ence is detected may be used . If there is only one SCell 20 for a group to which the eNodeB 10 has assigned the user 
available , the eNodeB may cause the user equipments to equipment 21 . 
enter DRX mode for the unlicensed carrier when the eNo If the user equipment detects interference in an unlicensed 
deB enters DTX mode . carrier , it may switch to another unlicensed carrier as 

At 158 , the eNodeB may determine whether several explained in detail with reference to FIG . 9 to FIG . 11 . 
SCells are available . If there are not several SCells available , 25 At 174 , the user equipment may send a report on the 
the method proceeds to 159 . At 159 , the eNodeB may channel measurements to the eNodeB . The measurement 
multicast a DRX command . The DRX command may reports may be transmitted over a licensed UL carrier . The 
instruct the user equipments in a group to enter DRX mode measurements reports may be transmitted in response to a 

for an unlicensed carrier . As explained above , this may cause transmission trigger event . Examples of transmission trigger 

the user equipment to select another unlicensed carrier in 30 or in 30 events include the strength of interference or the signal 
accordance with prioritization information configured in the quality received from other SCells . 

Steps 175 - 178 may be performed separately from or in user equipments by the eNodeB . The DRX command may combination with steps 171 - 174 . be sent by the eNodeB in the PDSCH channel . A MAC At 175 , the user equipment may receive a grouping control element may indicate the group ( s ) of user equip que 35 configuration message . The grouping configuration message ments which are to stop using the respective unlicensed may inform the user equipment of the group to which it was 
carrier . The method may terminate at 161 . assigned . The grouping information message may be a RRC 
At 160 , if the eNodeB determines that several SCells are connection Reconfiguration message . The user equipment 

available , the eNodeB may send a common SCell activation may retrieve the group information from the G - RNTI or 
deactivation command to several user equipments . The 40 another information element . 
common SCell activation / deactivation command may be a At 176 - 178 , the user equipment may monitor multicast 
multicast message . The common SCell activation / deactiva - messages to detect whether the eNodeB controls the usage 
tion command may be transmitted in the PDSCH channel . of unlicensed carriers for LAA , using a group - wise control . 
The common SCell activation / deactivation command may At 176 , the user equipment may monitor the Physical 
include a MAX information element structured as explained 45 Downlink Control Channel ( PDCCH ) to detect multicast 
with reference to FIG . 14 , to indicate which SCells are to be messages which are control messages for the group to which 
activated or deactivated . Control over usage of unlicensed the user equipment is assigned . The user equipment moni 
carriers may thereby be implemented in a group wise tors the licensed DL carriers , i . e . , the primary cell ( PCell ) to 
manner . The method may terminate at 161 . detect the multicast messages . 

FIG . 16 is a flow chart of a method 170 which may be 50 At 177 , it is determined whether the received message in 
performed by a user equipment according to an embodi - the PDCCH is directed to the group to which the user 
ment . equipment belongs . This determination may be performed 

The method starts at 171 . based on the G - RNTI in the received message . The moni 
At 172 , the user equipment may receive a measurement toring at 176 may be continued until a control messages for 

configuration from the eNodeB . The measurement configu - 55 the group to which the user equipment belongs is received . 
ration may configure a plurality of unlicensed carriers . The At 178 , in response to receiving a multicast message 
measurement configuration may comprise prioritization which is directed to the group to which the user equipment 
information . The prioritization information may define dif - belongs , the user equipment may implement the command 
ferent sets of unlicensed carriers , so as to allow channel provided by the eNodeB in the multicast message . 
measurements to be delayed for some unlicensed carriers 60 For illustration , if the control message is a common DRX 
having lower priority . The measurement configuration may command , the user equipment may determine whether the 
also define a trigger event which causes the user equipment common DRX command is directed to the group to which 
to start performing the channel measurements for unlicensed the user equipment belongs . The user equipment may com 
carriers having lower priority . pare the received G - RNTI to the one previously received at 
At 173 , the user equipment may perform channel mea - 65 175 and stored in the user equipment . The user equipment 

surements . A RX power , noise or other parameters quanti - may enter DRX mode if the common DRX command is 
fying interference in unlicensed carriers may be measured . directed to the group to which the user equipment belongs . 
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For further illustration , if the control message is a com 5 . The user equipment of claim 4 , 
mon SCell activation / deactivation command , the user equip wherein the user equipment is operative to receive the 
ment may determine whether the common SCell activation / trigger message over a licensed carrier . 
deactivation command is directed to the group to which the 6 . The user equipment of claim 1 , 
user equipment belongs . The user equipment may compare 5 wherein the user equipment is operative to use the priority 
the received G - RNTI to the one previously received at 175 information to select an active carrier from the plurality 
and stored in the user equipment . The user equipment may of unlicensed carriers . 
implement an unlicensed carrier switching to comply with 7 . The user equipment of claim 6 , 
the SCell activation / deactivation command if the command wherein the user equipment is operative to use the priority 
is directed to the group to which the user equipment belongs . 10 information for carrier re - selection . 
At 179 , the method may terminate . 8 . The user equipment of claim 6 , 
Various effects are attained by the devices , methods and wherein the user equipment is operative to transmit infor 

systems according to embodiments . For illustration , the mation on the selected carrier to the cellular commu 
devices , systems and methods may reduce system loads , e . g . 15 nication network . 
signalling overhead , and may reduce complexity when 9 . The user equipment of claim 8 , 
implementing LAA . wherein the user equipment is operative to transmit the 

While exemplary embodiments have been described with information on the selected carrier over a licensed 
reference to the drawings , modifications may be imple carrier . 
mented in other embodiments . For illustration , while spe - 20 10 . The user equipment of claim 1 , 
cific signalling schemes have been described , other mes wherein the user equipment is operative to receive group 
sages and control elements may be used in other information from the cellular network node , the group 
embodiments . information assigning the user equipment to a group of 

Although the invention has been shown and described user equipments , 
with respect to certain preferred embodiments , equivalents 25 wherein the user equipment is operative to switch an 
and modifications will occur to others skilled in the art upon active carrier selected from the plurality of unlicensed 
the reading and understanding of the specification . The carriers in response to a multicast message from the 
present invention includes all such equivalents and modifi cellular communication network . 
cations . 11 . The user equipment of claim 1 , where the trigger event 

30 comprises a spectral characteristic of the first set of unli 
The invention claimed is : censed carriers . 
1 . A user equipment , comprising : 12 . The user equipment of claim 1 , 
a wireless interface operative for communication with a wherein the user equipment is operative to configure a 

cellular communication network , trigger event depending on characteristics of the first 
the user equipment being operative to receive prioritiza - 35 set of unlicensed carriers . 

tion information for a plurality of unlicensed carriers 13 . A cellular network node , comprising : 
from a cellular network node , a wireless interface for communication with a user equip 

the user equipment being operative to use the prioritiza ment , and 
tion information for channel measurements , the chan a processing device coupled to the wireless interface and 
nel measurements comprising one or several of 40 operative to control the wireless interface to transmit 
received power , noise or other parameters which indi prioritization information for a plurality of unlicensed 
cate interference , carriers to at least one user equipment , 

wherein the prioritization information is used by the user wherein the prioritization information is used to configure 
equipment to configure the channel measurements , the channel measurements , the configuration defining a 
configuration defining a first set of unlicensed carriers 45 first set of unlicensed carriers and a second set of 
and a second set of unlicensed carriers which is differ unlicensed carriers which is different from the first set 
ent from the first set of unlicensed carriers ; of unlicensed carriers , the channel measurements com 

the user equipment being operative to prising one or several of received power , noise or other 
perform the channel measurements for at least one parameters which indicate interference , 

carrier of the first set of unlicensed carriers ; 50 wherein the prioritization information inhibits performing 
inhibit the channel measurements for at least one the channel measurements for at least one carrier of the 

carrier of the second set of unlicensed carriers ; and second set of unlicensed carriers until detection of a 
in response to detecting a trigger event , start perform trigger event . 

ing the channel measurements for the at least one 14 . The cellular network node of claim 13 , 
carrier of the second set of unlicensed carriers . 55 wherein the cellular network node is operative to define 

2 . The user equipment of claim 1 , the first set of unlicensed carriers and the second set of 
wherein the user equipment is operative to start reporting unlicensed carriers based on channel measurements 

the channel measurements for the at least one carrier of performed by the cellular network node and / or based 
the second set of unlicensed carriers in response to on channel measurements performed by the user equip 
detecting the trigger event . ment . 

3 . The user equipment of claim 1 , 15 . The cellular network node of claim 13 , 
wherein the trigger event comprises a threshold compari wherein the cellular network node is operative 

son of a number of carriers in the first set of unlicensed to assign the at least one user equipment to a group of 
carriers which are available for communication . user equipments and 

4 . The user equipment of claim 1 , 65 to transmit a multicast message to cause all user 
wherein the trigger event comprises receipt of a trigger equipments of the group to switch to another unli 
message . censed carrier . 

60 
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16 . The cellular network node of claim 13 , the user equipment further being operative to 
wherein the cellular network node is operative to pre perform the channel measurements for at least one 

configure the trigger event in the at least one user carrier of the first set of unlicensed carriers ; 
equipment , the trigger event causing the at least one inhibit the channel measurements for at least one 
user equipment to start performing the channel mea - 5 carrier of the second set of unlicensed carriers ; and 

in response to detecting a trigger event , start perform surements for at least one carrier of the second set of ing the channel measurements for the at least one 
unlicensed carriers . carrier of the second set of unlicensed carriers . 17 . A system , comprising : 18 . A method of using unlicensed carriers for a cellular 

a cellular network node comprising : communication network , the method comprising 
a network node wireless interface for communication 10 receiving , by a user equipment , prioritization information 

with a user equipment , and for a plurality of unlicensed carriers from a cellular 
a processing device coupled to the network node wire network node ; and 

less interface and operative to control the network using , by the user equipment , the prioritization informa 
node wireless interface to transmit prioritization 1 tion for channel measurements , the channel measure 

ments comprising one or several of received power , information for a plurality of unlicensed carriers to at noise or other parameters which indicate interference , least one user equipment , the prioritization informa wherein the prioritization information is used by the user tion used to configure channel measurements , the equipment to configure the channel measurements , the 
configuration defining a first set of unlicensed car configuration defining a first set of unlicensed carriers 
riers and a second set of unlicensed carriers which is 20 and a second set of unlicensed carriers which is differ 
different from the first set of unlicensed carriers , the ent from the first set of unlicensed carriers , and 
channel measurements comprising one or several of wherein using the prioritization information for channel 
received power , noise or other parameters which measurements comprises : 
indicate interference ; and performing the channel measurements for at least one 

a user equipment comprising : 25 carrier of the first set of unlicensed carriers ; 
inhibiting the channel measurements for at least one a wireless interface operative to receive prioritization 

information for a plurality of unlicensed carriers carrier of the second set of unlicensed carriers ; and 
from the cellular network node , in response to detecting a trigger event , starting to 

the user equipment being operative to use the prioritiza perform the channel measurements for at least one 
carrier of the second set of unlicensed carriers . tion information for the plurality of unlicensed carriers 30 

to perform channel measurements ; * * * * * 


