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BANDWIDTH PART SWITCHING DUE TO 
LBT FAILURE 

TECHNICAL FIELD 

[ 0001 ] Embodiments of the present disclosure generally 
relate to the field of communications , and in particular , to a 
device , a method , an apparatus and a computer readable 
storage media for bandwidth part ( BWP ) switching . 

BACKGROUND 

[ 0002 ] For New Radio ( NR ) access on licensed spectrum , 
a scheduling request ( SR ) failure ( that is , a maximum 
number of SRs are transmitted but no grant can be received ) 
always triggers a random access ( RA ) procedure . If there is 
no resource for the RA procedure on a current active BWP , 
the terminal device may automatically switch to an initial 
BWP and perform the RA procedure there . If the RA 
procedure fails , a Radio Link Failure ( RLF ) will be trig 
gered . 
[ 0003 ] For NR access on unlicensed spectrum ( NR - U ) , a 
LBT procedure needs to be performed by the terminal device 
prior to any uplink ( UL ) transmission . Some solutions 
consider a systematic UL LBT failure as a trigger for the UL 
RLF . However , the LBT procedure is performed with a 20 
MHz sub - channel , while a NR cell supports a very wide 
bandwidth , for example , up to 400 MHz . A LBT failure on 
a certain sub - channel may not necess essarily indicate that the 
cell is non - operable and thus a RLF needs to be triggered . 

a 

a 

SUMMARY 

dure , and a resource for performing a random access pro 
cedure ; and select one of the plurality of BWPs as the second 
BWP . 
[ 0009 ] In some embodiments , the plurality of BWPs com 
prise a third BWP configured with a resource for performing 
a Contention Free Random Access ( CFRA ) procedure , and 
the at least one memory and the computer program codes are 
configured to , with the at least one processor , cause the 
device to : select the third BWP as the second BWP . 
[ 0010 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : receive , from a 
network device serving the terminal device , a configuration 
on the second BWP to be switched to ; and determine the 
second BWP based on the configuration . 
[ 0011 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : in response to the 
continuous LBT failures occurring during an SR procedure , 
determine a fourth BWP configured with a resource for 
performing a SR procedure as the second BWP ; and initiate 
a SR procedure on the second BWP with the resource . 
[ 0012 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : in response to the 
continuous LBT failures occurring during an SR procedure , 
determine a fifth BWP configured with a resource for 
performing a random access procedure as the second BWP ; 
[ 0013 ] and initiate a random access procedure on the 
second BWP with the resource . 
[ 0014 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : in response to the 
continuous LBT failures occurring during a Physical Uplink 
Shared Channel ( PUSCH ) transmission , determine a sixth 
BWP configured with a resource for performing a random 
access procedure as the second BWP ; and initiate a random 
access procedure on the second BWP with the resource . 
[ 0015 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : transmit , to a 
network device serving the terminal device , an indication on 
the random access procedure triggered by the continuous 
LBT failures . 
[ 0016 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : transmit the indi 
cation via a Media Access Control ( MAC ) control element . 
[ 0017 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : determine the 
number of BWP switches due to continuous LBT failures ; 
and in response to the number of BWP switches exceeding 
a threshold number , indicate a Radio Link Failure ( RLF ) . 
[ 0018 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : determine if con 
tinuous LBT failures occur on each of the plurality of BWPs ; 
and in response to continuous LBT failures occurring on 
each of the plurality of BWPs , indicate a RLF . 
[ 0019 ] In a second aspect , there is provided a method . The 
method comprises determining , at a terminal device , 
whether continuous Listen - Before - Talk ( LBT ) failures 
occur on a first bandwidth part ( BWP ) , the terminal device 

[ 0004 ] In general , example embodiments of the present 
disclosure provide a device , a method , an apparatus and a 
computer readable storage medium for BWP switching . 
[ 0005 ] In a first aspect , there is provided a device com 
prising at least one processor and at least one memory 
including computer program code . The at least one memory 
and the computer program code are configured to , with the 
at least one processor , cause the device at least to : determine , 
at a terminal device , whether continuous Listen - Before - Talk 
( LBT ) failures occur on a first bandwidth part ( BWP ) , the 
terminal device operating on the first BWP ; and in response 
to the continuous LBT failure occurring on the first BWP , 
switch to a second BWP different from the first BWP . 
[ 0006 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to : in response to the 
continuous LBT failures occurring on the first BWP , deter 
mine the second BWP to be switched to ; and operate on the 
determined second BWP . 
[ 0007 ] In some embodiments , the first BWP comprises a 
first set of LBT sub - channels , and the at least one memory 
and the computer program codes are configured to , with the 
at least one processor , cause the device to : determine the 
second BWP comprising a second set of LBT sub - channels , 
such that at least one of the second set of LBT sub - channels 
is absent in the first set of LBT sub - channels . 
[ 0008 ] In some embodiments , the at least one memory and 
the computer program codes are configured to , with the at 
least one processor , cause the device to determine a plurality 
of BWPs each configured with at least one of the following : 
a resource for performing a scheduling request ( SR ) proce 
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continuous LBT failures ; and in response to the number of 
BWP switches exceeding a threshold number , indicating a 
Radio Link Failure ( RLF ) . 
[ 0032 ] In some embodiments , the method further com 
prises : determining if continuous LBT failures occur on each 
of the plurality of BWPs ; and in response to continuous LBT 
failures occurring on each of the plurality of BWPs , indi 
cating a RLF . 
[ 0033 ] In a third aspect , there is provided an apparatus 
comprising means to perform the method according to the 
second aspect . 
[ 0034 ] In a fourth aspect , there is provided a computer 
readable storage medium that stores a computer program 
thereon . The computer program , when executed by a pro 
cessor of a device , causes the device to perform the method 
according to the second aspect . 
[ 0035 ] It is to be understood that the summary section is 
not intended to identify key or essential features of embodi 
ments of the present disclosure , nor is it intended to be used 
to limit the scope of the present disclosure . Other features of 
the present disclosure will become easily comprehensible 
through the following description . 

operating on the first BWP . The method further comprises in 
response to the continuous LBT failure occurring on the first 
BWP , switching to a second BWP different from the first 
BWP . 
[ 0020 ] In some embodiments , switching to the second 
BWP comprises : in response to the continuous LBT failures 
occurring on the first BWP , determining the second BWP to 
be switched to ; and operating on the determined second 
BWP . 
[ 0021 ] In some embodiments , the first BWP comprises a 
first set of LBT sub - channels , and determining the second 
BWP comprises : determining the second BWP comprising a 
second set of LBT sub - channels , such that at least one of the 
second set of LBT sub - channels is absent in the first set of 
LBT sub - channels . 
[ 0022 ] In some embodiments , determining the second 
BWP comprises determining a plurality of BWPs each 
configured with at least one of the following : a resource for 
performing a scheduling request ( SR ) procedure , and a 
resource for performing a random access procedure ; and 
selecting one of the plurality of BWPs as the second BWP . 
[ 0023 ] In some embodiments , the plurality of BWPs com 
prise a third BWP configured with a resource for performing 
a Contention Free Random Access ( CFRA ) procedure , and 
selecting one of the plurality of BWPs as the second BWP 
comprises : selecting the third BWP as the second BWP . 
[ 0024 ] In some embodiments , determining the second 
BWP comprises : receiving , from a network device serving 
the terminal device , a configuration on the second BWP to 
be switched to ; and determining the second BWP based on 
the configuration . 
[ 0025 ] In some embodiments , determining the second 
BWP comprises : in response to the continuous LBT failures 
occurring during an SR procedure , determining a fourth 
BWP configured with a resource for performing a SR 
procedure as the second BWP ; and operating on the second 
BWP comprises : initiating a SR procedure on the second 
BWP with the resource . 
[ 0026 ] In some embodiments , determining the second 
BWP comprises : in response to the continuous LBT failures 
occurring during an SR procedure , determining a fifth BWP 
configured with a resource for performing a random access 
procedure as the second BWP ; and operating on the second 
BWP comprises : initiating a random access procedure on the 
second BWP with the resource . 
[ 0027 ] In some embodiments , determining the second 
BWP comprises : in response to the continuous LBT failures 
occurring during a Physical Uplink Shared Channel 
( PUSCH ) transmission , determining a sixth BWP config 
ured with a resource for performing a random access pro 
cedure as the second BWP ; and operating on the second 
BWP comprises : 
[ 0028 ] initiating a random access procedure on the second 
BWP with the resource . 
[ 0029 ] In some embodiments , the method further com 
prises : transmitting , to a network device serving the terminal 
device , an indication on the random access procedure trig 
gered by the continuous LBT failures . 
[ 0030 ] In some embodiments , transmitting the indication 
comprises : transmitting the indication via a Media Access 
Control ( MAC ) control element . 
[ 0031 ] In some embodiments , the method further com 
prises : determining the number of BWP switches due to 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0036 ] Through the more detailed description of some 
embodiments of the present disclosure in the accompanying 
drawings , the above and other objects , features and advan 
tages of the present disclosure will become more apparent , 
wherein : 
[ 0037 ] FIG . 1 illustrates a schematic diagram of a com 
munication system according to embodiments of the present 
disclosure ; 
[ 0038 ] FIG . 2 illustrates a flowchart of an example method 
according to embodiments of the present disclosure ; 
[ 0039 ] FIG . 3 illustrates a flowchart of an example method 
according to embodiments of the present disclosure ; and 
[ 0040 ] FIG . 4 is a simplified block diagram of a device 
that is suitable for implementing embodiments of the present 
disclosure . 
[ 0041 ] Throughout the drawings , the same or similar 
reference numerals represent the same or similar element . 

a 

a 

DETAILED DESCRIPTION 

[ 0042 ] Principle of the present disclosure will now be 
described with reference to some example embodiments . It 
is to be understood that these embodiments are described 
only for the purpose of illustration and help those skilled in 
the art to understand and implement the present disclosure , 
without suggesting any limitation as to the scope of the 
disclosure . The disclosure described herein can be imple 
mented in various manners other than the ones described 
below . 
[ 0043 ] In the following description and claims , unless 
defined otherwise , all technical and scientific terms used 
herein have the same meaning as commonly understood by 
one of ordinary skills in the art to which this disclosure 
belongs . 
[ 0044 ] References in the present disclosure to " one 
embodiment , ” “ an embodiment , ” ‘ an example embodi 
ment , ” and the like indicate that the embodiment described 
may include a particular feature , structure , or characteristic , 
but it is not necessary that every embodiment includes the 
particular feature , structure , or characteristic . Moreover , 
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such phrases are not necessarily referring to the same 
embodiment . Further , when a particular feature , structure , or 
characteristic is described in connection with an embodi 
ment , it is submitted that it is within the knowledge of one 
skilled in the art to affect such feature , structure , or charac 
teristic in connection with other embodiments whether or 
not explicitly described . 
[ 0045 ] It shall be understood that although the terms 
“ first ” and “ second ” etc. may be used herein to describe 
various elements , these elements should not be limited by 
these terms . These terms are only used to distinguish one 
element from another . For example , a first element could be 
termed a second element , and similarly , a second element 
could be termed a first element , without departing from the 
scope of example embodiments . As used herein , the term 
" and / or ” includes any and all combinations of one or more 
of the listed terms . 
[ 0046 ] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting of example embodiments . As used herein , the 
singular forms “ a ” , “ an ” and “ the ” are intended to include 
the plural forms as well , unless the context clearly indicates 
otherwise . It will be further understood that the terms 
" comprises ” , “ comprising " , " has ” , “ having " , " includes " 
and / or “ including ” , when used herein , specify the presence 
of stated features , elements , and / or components etc. , but do 
not preclude the presence or addition of one or more other 
features , elements , components and / or combinations 
thereof . 
[ 0047 ] As used in this application , the term " circuitry " 
may refer to one or more or all of the following : 

[ 0048 ] ( a ) hardware - only circuit implementations ( such 
as implementations in only analog and / or digital cir 
cuitry ) and 

[ 0049 ] ( b ) combinations of hardware circuits and soft 
ware , such as ( as applicable ) : 
[ 0050 ] ( i ) a combination of analog and / or digital 
hardware circuit ( s ) with software / firmware and 

[ 0051 ] ( ii ) any portions of hardware processor ( s ) 
with software ( including digital signal processor ( s ) ) , 
software , and memory ( ies ) that work together to 
cause an apparatus , such as a mobile phone or server , 
to perform various functions ) and 

[ 0052 ] ( c ) hardware circuit ( s ) and or processor ( s ) , such 
as a microprocessor ( s ) or a portion of a microprocessor 
( s ) , that requires software ( e.g. , firmware ) for opera 
tion , but the software may not be present when it is not 
needed for operation . 

[ 0053 ] This definition of circuitry applies to all uses of this 
term in this application , including in any claims . As a further 
example , as used in this application , the term circuitry also 
covers an implementation of merely a hardware circuit or 
processor ( or multiple processors ) or portion of a hardware 
circuit or processor and its ( or their ) accompanying software 
and / or firmware . The term circuitry also covers , for example 
and if applicable to the particular claim element , a baseband 
integrated circuit or processor integrated circuit for a mobile 
device or a similar integrated circuit in server , a cellular 
network device , or other computing or network device . 
[ 0054 ] As used herein , the term " wireless communication 
network ” refers to a network following any suitable wireless 
communication standards , such as New Radio ( NR ) , Long 
[ 0055 ] Term Evolution ( LTE ) , LTE - Advanced ( LTE - A ) , 
Wideband Code Division Multiple Access ( WCDMA ) , 

High - Speed Packet Access ( HSPA ) , and so on . The " wire 
less communication network ” may also be referred to as a 
" wireless communication system . ” Furthermore , communi 
cations between network devices , between a network device 
and a terminal device , or between terminal devices in the 
wireless communication network may be performed accord 
ing to any suitable communication protocol , including , but 
not limited to , Global System for Mobile Communications 
( GSM ) , Universal Mobile Telecommunications System 
( UMTS ) , Long Term Evolution ( LTE ) , New Radio ( NR ) , 
wireless local area network ( WLAN ) standards , such as the 
IEEE 802.11 standards , and / or any other appropriate wire 
less communication standard either currently known or to be 
developed in the future . 
[ 0056 ] As used herein , the term “ network device ” refers to 
any suitable device at a network side of a communication 
network . The network device may include any suitable 
device in an access network of the communication network , 
for example , including a node B ( NodeB or NB ) , an evolved 
NodeB ( eNodeB or eNB ) , a New Radio ( NR ) NB ( also 
referred to as a gNB ) , a Remote Radio Unit ( RRU ) , a radio 
header ( RH ) , a remote radio head ( RRH ) , a relay , a low 
power node such as a femto , a pico , and so forth , depending 
on the applied terminology and technology . 
[ 0057 ] The term “ terminal device ” refers to any end 
device that may be capable of wireless communication . By 
way of example rather than limitation , a terminal device may 
also be referred to as a communication device , user equip 
ment ( UE ) , a Subscriber Station ( SS ) , a Portable Subscriber 
Station , a Mobile Station ( MS ) , or an Access Terminal ( AT ) . 
The terminal device may include , but not limited to , a 
mobile phone , a cellular phone , a smart phone , voice over IP 
( VOIP ) phones , wireless local loop phones , a tablet , a wear 
able terminal device , a personal digital assistant ( PDA ) , 
portable computers , desktop computer , image capture ter 
minal devices such as digital cameras , gaming terminal 
devices , music storage and playback appliances , vehicle 
mounted wireless terminal devices , wireless endpoints , 
mobile stations , laptop - embedded equipment ( LEE ) , laptop 
mounted equipment ( LME ) , USB dongles , smart devices , 
wireless customer - premises equipment ( CPE ) and the like . 
In the following description , the terms “ terminal device ” , 
“ communication device ” , “ terminal ” , “ user equipment ” and 
“ UE " may be used interchangeably . 
[ 0058 ] As yet another example , in an Internet of Things 
( IOT ) scenario , a terminal device may represent a machine 
or other device that performs monitoring and / or measure 
ment , and transmits the results of such monitoring and / or 
measurements to another terminal device and / or network 
device . The terminal device may in this case be a machine 
to - machine ( M2M ) device , which may in a 3GPP context be 
referred to as a machine - type communication ( MTC ) device . 
As one particular example , the terminal device may be a UE 
implementing the 3GPP Narrow Band Internet of Things 
( NB - IoT ) standard . Examples of such machines or devices 
are sensors , metering devices such as power meters , indus 
trial machinery , or home or personal appliances , for example 
refrigerators , televisions , personal wearables such as 
watches etc. In other scenarios , a terminal device may 
represent a vehicle or other equipment that is capable of 
monitoring and / or reporting on its operational status or other 
functions associated with its operation . 
[ 0059 ] As described above , for NR access on licensed 
spectrum , a SR failure ( that is , no grant is received after a 
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maximum number of SR transmissions ) may always trigger 
a RA procedure . If there is no resource for the RA procedure 
on a current active BWP , the terminal device may automati 
cally switch to an initial BWP and perform the RA procedure 
there . If the RA procedure fails , a RLF will be indicated . 
[ 0060 ] For NR access on unlicensed spectrum , a LBT 
procedure needs to be performed by the terminal device 
prior to any UL transmission . Some solutions consider a 
systematic UL LBT failure as a trigger for the UL RLF . 
However , the LBT procedure is performed with a 20 MHz 
sub - channel , while a NR cell supports a very wide band 
width , for example , up to 400 MHz . A LBT failure on a 
certain sub - channel may not necessarily indicate that the cell 
is non - operable and thus a RLF needs to be triggered . 
[ 0061 ] Embodiments of the present disclosure provide a 
scheme for BWP switching , so as to at least in part solve the 
above and other potential problems . According to embodi 
ments of the present disclosure , if continuous LBT failures 
occur on the current active BWP , instead of triggering a 
RLF , the terminal device may switch to a different BWP . If 
a RA procedure is triggered on the different BWP , the 
network device may be informed . As such , the communi 
cation efficiency can be greatly improved . 
[ 0062 ] FIG . 1 shows an example communication network 
100 in which implementations of the present disclosure can 
be implemented . The communication network 100 includes 
a network device 120 and terminal devices 110-1 , 110-2 .. 
and 110 - N , which can be collectively referred to as 

“ terminal device ( s ) ” 110. The network 100 can provide one 
or more cells 102 to serve the terminal device 110. It is to 
be understood that the number of network devices , terminal 
devices and / or cells is given for the purpose of illustration 
without suggesting any limitations to the present disclosure . 
The communication network 100 suitable 
number of network devices , terminal devices and / or cells 
adapted for implementing implementations of the present 
disclosure . 
[ 0063 ] Communications in the communication system 100 
may be implemented according to any proper communica 
tion protocol ( s ) , comprising , but not limited to , cellular 
communication protocols of the first generation ( 1G ) , the 
second generation ( 2G ) , the third generation ( 3G ) , the fourth 
generation ( 4G ) and the fifth generation ( 5G ) and on the like , 
wireless local network communication protocols such as 
Institute for Electrical and Electronics Engineers ( IEEE ) 
802.11 and the like , and / or any other protocols currently 
known or to be developed in the future . Moreover , the 
communication may utilize any proper wireless communi 
cation technology , comprising but not limited to : Code 
Divided Multiple Address ( CDMA ) , Frequency Divided 
Multiple Address ( FDMA ) , Time Divided Multiple Address 
( TDMA ) , Frequency Divided Duplexer ( FDD ) , Time 
Divided Duplexer ( TDD ) , Multiple - Input Multiple - Output 
( MIMO ) , Orthogonal Frequency Divided Multiple Access 
( OFDMA ) and / or any other technologies currently known or 
to be developed in the future . 
[ 0064 ] Radio access on both licensed spectrum and unli 
censed spectrum are allowed in the environment 100. For 
example , the terminal device 110 may perform UL trans 
missions on unlicensed spectrum , such as SR , random 
access ( RA ) preamble and / or PUSCH transmissions . For 
radio access on unlicensed spectrum , the terminal device 
110 may perform a LBT procedure prior to any UL trans 
mission . In some cases , the LBT procedure may fail due to 

collisions and thus a LBT failure occurs . If continuous LBT 
failures occur on the current active BWP , it may indicate that 
the current BWP is overloaded . 
[ 0065 ] FIG . 2 illustrates a flowchart of a method 200 in 
accordance with embodiments of the present disclosure . The 
method 200 may be implemented at the terminal device 110 
in the communication network 100. It is to be understood 
that method 200 may further include additional blocks not 
shown and / or omit some shown blocks , and the scope of the 
present disclosure is not limited in this regard . 
[ 0066 ] At block 210 , the terminal device 110 determines 
whether continuous LBT failures occur on a first BWP ( that 
is , the current active BWP ) . For example , the terminal 
device 110 is operating on the first BWP . 
[ 0067 ] In some embodiments , either a counter or a timer 
can be used by the terminal device 110 to detect continuous 
LBT failures on the first BWP . For example , the terminal 
device 110 may use a counter to count the number of LBT 
failures occurring continuously . 
[ 0068 ] If a LBT procedure succeeds , the terminal device 
110 may reset the counter . If the number of LBT failures 
occurring continuously exceeds a threshold number ( which 
may be predefined , or configured by the network device 
120 ) , the terminal device 110 may determine that continuous 
LBT failures occur . Alternatively , the terminal device 110 
may use a timer to detect continuous LBT failures . If a LBT 
procedure succeeds , the terminal device 110 may reset the 
timer . If the timer expires ( for example , the expiration time 
may be predefined , or configured by the network device 
120 ) , the terminal device 110 may determine that continuous 
LBT failures occur . In some embodiments , within the first 
BWP , there may be multiple configured resources overlap 
ping in time domain on different LBT sub - channels ( such as , 
for SR , RA preamble , PUSCH transmissions , etc. ) . The 
terminal device 110 may perform a LBT procedure on each 
of the multiple resources . Only if all of the LBT procedures 
fail it is considered as one LBT failure . 
[ 0069 ] In some embodiments , a global counter or timer 
can be used by the terminal device 110 to detect continuous 
LBT failures during any of SR , RA preamble and / or PUSCH 
transmissions to trigger BWP switching , regardless of the 
UL channel of the transmission . Alternatively , in some 
embodiments , the counter or timer used for detecting con 
tinuous LBT failures during an SR transmission may be 
different from that used for a RA preamble transmission or 
a PUSCH transmission on a configured UL grant . In some 
embodiments , within the first BWP , there may be multiple 
resources configured for SR , RA preamble , PUSCH trans 
missions and so on . Each of the multiple resources may be 
associated with a respective counter or timer for detecting 
continuous LBT failures on the resource . 
[ 0070 ] Alternatively , or in addition , in some embodiments , 
in response to a beam failure being detected on the first BWP 
and a beam failure recovery ( BFR ) procedure being trig 
gered , the terminal device 110 may determine that continu 
ous beam failures occur on the first BWP , since the beam 
failure on the first BWP may be probably caused by con 
tinuous LBT failures as well . 
[ 0071 ] At block 220 , in response to the continuous LBT 
failures occurring on the first 
[ 0072 ] BWP , the terminal device 110 switches to a second 
BWP different from the first BWP . In some embodiments , in 
response to the continuous LBT failures occurring on the 
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first BWP , the terminal device 110 may determine the second 
BWP to be switched to and then switch to the second BWP . 
[ 007 ] In some embodiments , in response to a beam 
failure being detected on the first 
[ 0074 ] BWP and a BFR procedure being triggered , the 
terminal device 110 may select a BWP configured with a 
resource for performing a RA procedure ( also referred to as 
“ RACH resource " ) as the second BWP to be switched to . 
The terminal device 110 may switch to the second BWP and 
initiate a RA procedure there , since the network device 120 
may be unable to switch the BWP due to the beam failure . 
Alternatively , or in addition , in some embodiments , it may 
be explicitly configured to the terminal device 110 whether 
to initiate the RA procedure on the first or second BWP for 
BFR . 
[ 0075 ] In some embodiments , the first BWP may comprise 
a first set of LBT sub - channels . In some embodiments , the 
terminal device 110 may determine the second BWP com 
prising a second set of LBT sub - channels , such that at least 
one of the second set of LBT sub - channels is absent in the 
first set of LBT sub - channels . That is , the first BWP and the 
second BWP may be on different LBT sub - channels , or the 
second BWP may include at least one additional LBT 
sub - channel . 
[ 0076 ] In some embodiments , the terminal device 110 may 
determine a plurality of BWPs each configured with at least 
one of the following : a resource for performing a scheduling 
request ( SR ) procedure ( also referred to as “ SR resource ” ) , 
and a RACH resource . The terminal device 110 may select 
one of the plurality of BWPs as the second BWP to be 
switched to . 
[ 0077 ] In some embodiments , if a plurality of BWPs are 
available ( for example , each of which comprises different 
LBT sub - channels from the first BWP and is configured with 
a SR resource and / or a RACH resource ) , the terminal device 
110 may prioritize a BWP configured with a resource for 
performing a Contention Free Random Access ( CFRA ) 
procedure ( also referred to as “ CFRA resource ” ) . Alterna 
tively , in other embodiments , if a plurality of BWPs are 
available , the terminal device 110 may prioritize a BWP 
configured with a SR resource . 
[ 0078 ] In some embodiments , the terminal device 110 may 
select a third BWP configured with a CFRA resource as the 
second BWP to be switched to . In addition , in case that a RA 
procedure is triggered on the second BWP due to the 
continuous LBT failures , as will be described below , the 
CFRA resource can be used for performing the RA proce 
dure . In some embodiments , the CFRA resource may be 
allocated for beam failure recovery ( BFR ) . The terminal 
device 110 may use the CFRA resource allocated for BFR to 
perform the RA procedure on the second BWP . 
[ 0079 ] In some embodiments , the terminal device 110 may 
receive , from the network device 120 , a configuration on the 
second BWP to be switched to . In this event , the terminal 
device 110 may determine , based on the received configu 
ration , the second BWP to be switch to . 
[ 0080 ] In some embodiments , if the continuous LBT fail 
ures occur during an SR procedure , the terminal device 110 
may determine a BWP ( also referred to as “ fifth BWP ” ) 
configured with a random access channel ( RACH ) resource 
as the second BWP and initiate a RA procedure on the 
second BWP , regardless of RACH resources being available 
on the first BWP . This is because triggering a RA procedure 
on the same BWP as the SR may likely fail as well if they 

are associated with a same LBT sub - channel . Alternatively , 
in some embodiments , if the continuous LBT failures occur 
during an SR procedure , the terminal device 110 may 
determine a BWP ( also referred to as “ fourth BWP ” ) con 
figured with a SR resource as the second BWP and continue 
the SR procedure on the second BWP . 
[ 0081 ] In some embodiments , if the continuous LBT fail 
ures occur during a PUSCH transmission on a configured 
UL grant , the terminal device 110 may determine a BWP 
( also referred to as “ sixth BWP ” ) configured with a RACH 
resource as the second BWP and initiate a RA procedure on 
the second BWP . By means of the RA procedure , the 
network device 120 can identify that the terminal device 110 
has switched to the second BWP and can serve the terminal 
device 110 on the second BWP . 
[ 0082 ] Alternatively , or in addition , in some embodiments , 
if a RA procedure is triggered on the second BWP by the 
continuous LBT failures , the terminal device 110 may 
transmit an indication on the RA procedure triggered by the 
continuous LBT failures to the network device 120 , so as to 
inform the network device 120 that the first BWP is over 
loaded . In some embodiments , the indication may be trans 
mitted via a Media Access Control ( MAC ) control element 
( CE ) . In addition , the indication may further indicate some 
additional information . The additional information may 
include but not limited to which of the LBT sub - channel 
within the first BWP is overloaded , and / or failures of which 
channel ( such as , 
[ 0083 ] SR , PUSCH , physical uplink control channel 
( PUCCH ) , or the like ) triggered the BWP switching . The 
LBT sub - channels within the first BWP can be indexed 
based on the bandwidth of the cell or the bandwidth of the 
first BWP . 
[ 0084 ] Alternatively , or in addition , in some embodiments , 
when switching to the second BWP , the terminal device 110 
may reset the counter or timer that is used to detect con 
tinuous LBT failures . The terminal device 110 may deter 
mine if continuous LBT failures are detected on each of the 
plurality of BWPs configured with respective RACH or SR 
resources . Only if continuous LBT failures are detected on 
each of the plurality of BWPs , the terminal device 110 may 
indicate a RLF , which means the cell is non - operable . 
[ 0085 ] Alternatively , in some embodiments , the terminal 
device 110 may determine the number of BWP switches due 
to continuous LBT failures . If the number of BWP switches 
exceeds a threshold number ( for example , which may be 
configured by the network device 120 via higher layer 
signaling ) , the terminal device 110 may indicate a RLF , 
without initiating a RA procedure or an SR procedure on an 
additional BWP . Specifically , in some embodiment , a sepa 
rate counter or timer commonly maintained for all the BWPs 
may be used to trigger the RLF , which is different from the 
counter or timer used for detecting continuous LBT failures 
and triggering BWP switching . For example , FIG . 3 shows 
an example in this regards . 
[ 0086 ] FIG . 3 illustrates a flowchart of an example method 
300 in accordance with embodiments of the present disclo 
sure . The method 300 may be implemented at the terminal 
device 110 in the communication network 100. It is to be 
understood that method 300 may further include additional 
blocks not shown and / or omit some shown blocks , and the 
scope of the present disclosure is not limited in this regard . 
[ 0087 ] At block 310 , the terminal device 110 determines if 
continuous LBT failures are detected on an active BWP . In 

a 
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second BWP comprising a second set of LBT sub - channels , 
such that at least one of the second set of LBT sub - channels 
is absent in the first set of LBT sub - channels . 
[ 0096 ] In some embodiments , the means for determining 
the second BWP comprises : means for determining a plu 
rality of BWPs each configured with at least one of the 
following : a resource for performing a scheduling request 
( SR ) procedure , and a resource for performing a random 
access procedure ; and means for selecting one of the plu 
rality of BWPs as the second BWP . 
[ 0097 ] In some embodiments , the plurality of BWPs com 
prise a third BWP configured with a resource for performing 
a Contention Free Random Access ( CFRA ) procedure , and 
the means for selecting one of the plurality of BWPs as the 
second BWP comprises : means for selecting the third BWP 
as the second BWP . 
[ 0098 ] In some embodiments , the means for determining 
the second BWP comprises : means for receiving , from a 
network device serving the terminal device , a configuration 
on the second BWP to be switched to ; and means for 
determining the second BWP based on the configuration . 
[ 0099 ] In some embodiments , the means for determining 
the second BWP comprises means for in response to the 
continuous LBT failures occurring during an SR procedure , 
determining a fourth BWP configured with a resource for 
performing a SR procedure as the second BWP . The means 
for operating on the second BWP comprises means for 
initiating a SR procedure on the second BWP with the 
resource . 

response to continuous LBT failures occurring on the active 
BWP , at block 320 , the terminal device 110 initializes a 
counter N with an initial value Nmax ( where Nmax > 0 ) which 
is configured by the network device 110. For example , the 
counter N may be used to trigger a RLF . 
[ 0088 ] At block 330 , the terminal device 110 determines if 
there is an additional BWP configured with RACH or SR 
resources . If there is no such BWP , at block 340 , the terminal 
device 110 triggers a RLF . If there is such an additional 
BWP , at block 350 , the terminal device 110 may further 
determine if the counter N exceeds 0. If the counter N 
reaches 0 , the method 300 proceeds to block 340 , where a 
RLF is triggered . If the counter N is greater than 0 , at block 
360 , the terminal device 110 decrements the count N. Then , 
at block 370 , the terminal device 110 switches to the 
additional BWP and initiates a RA procedure or an SR 
procedure on the additional BWP . 
[ 0089 ] At block 380 , the terminal device 110 determines if 
continuous LBT failures are also detected on the additional 
BWP . In response to continuous LBT failures also occurring 
on the additional BWP , the method 300 proceeds to block 
330 . 
[ 0090 ] It can be seen from the above that , embodiments of 
the present disclosure provide a scheme for BWP switching . 
According to embodiments of the present disclosure , if 
continuous LBT failures occur on the current active BWP , 
instead of triggering a RLF , the terminal device may switch 
to a different BWP on different LBT sub - channels or addi 
tional LBT sub - channel ( s ) . Considering that the system BW 
of NR - U is much wider than a LBT sub - channel and 
continuous LBT fails only occur on configured resources 
( for example , for SR , RA preamble , PUSCH transmissions 
and so on ) , instead of triggering a re - establishment proce 
dure once continuous LBT failures are detected , switching to 
another BWP on different LBT sub - channels can be much 
more efficient than going through the whole re - establish 
ment and reconfiguration procedures . 
[ 0091 ] In some embodiments , an apparatus capable of 
performing the method 200 and / or 300 may comprise means 
for performing the respective steps of the method 200 and / or 
300. The means may be implemented in any suitable form . 
For example , the means may be implemented in a circuitry 
or software module . 
[ 0092 ] In some embodiments , the means comprises at 
least one processor , and at least one memory including 
computer program code , the at least one memory and 
computer program code configured to , with the at least one 
processor , cause the performance of the apparatus . 
[ 0093 ] In some embodiments , the apparatus capable of 
performing the method 200 and / or 300 comprises : means for 
determining , at a terminal device , whether continuous Lis 
ten - Before - Talk ( LBT ) failures occur on a first bandwidth 
part ( BWP ) , the terminal device operating on the first BWP ; 
and means for in response to the continuous LBT failure 
occurring on the first BWP , switching to a second BWP 
different from the first BWP . 
[ 0094 ] In some embodiments , the means for switching to 
the second BWP comprises : means for in response to the 
continuous LBT failure occurring on the first BWP , deter 
mining the second BWP to be switched to ; and means for 
operating on the determined second BWP . 
[ 0095 ] In some embodiments , the first BWP comprises a 
first set of LBT sub - channels , and the means for determining 
the second BWP comprises : means for determining the 

. 

[ 0100 ] In some embodiments , the means for determining 
the second BWP comprises means for in response to the 
continuous LBT failures occurring during an SR procedure , 
determining a fifth BWP configured with a resource for 
performing a random access procedure as the second BWP . 
The means for operating on the second BWP comprises 
means for initiating a random access procedure on the 
second BWP with the resource . 
[ 0101 ] In some embodiments , the means for determining 
the second BWP comprises means for in response to the 
continuous LBT failures occurring during a Physical Uplink 
Shared Channel ( PUSCH ) transmission , determining a sixth 
BWP configured with a resource for performing a random 
access procedure as the second BWP . The means for oper 
ating on the second BWP comprises means for initiating a 
random access procedure on the second BWP with the 
resource . 

[ 0102 ] In some embodiments , the apparatus capable of 
performing the method 200 and / or 300 further comprises : 
means for transmitting , to a network device serving the 
terminal device , an indication on the random access proce 
dure triggered by the continuous LBT failure . In some 
embodiments , the indication is transmitted via a MAC CE . 
[ 0103 ] In some embodiments , the apparatus capable of 
performing the method 200 and / or 300 further comprises : 
means for determining the number of BWP switches due to 
continuous LBT failures ; and means for in response to the 
number of BWP switches exceeding a threshold number , 
indicating a Radio Link Failure ( RLF ) . 
[ 0104 ] In some embodiments , the apparatus capable of 
performing the method 200 and / or 300 further comprises : 
means for determining if continuous LBT failures occur on 
each of the plurality of BWPs ; and means for in response to 
continuous LBT failures occurring on each of the BWPs , 
indicating a Radio Link Failure ( RLF ) . 

11



US 2022/0110153 A1 Apr. 7 , 2022 
7 

a 

a 

[ 0105 ] FIG . 4 is a simplified block diagram of a device 
400 that is suitable for implementing embodiments of the 
present disclosure . The device 400 may be used to imple 
ment the terminal device 110 or the network device 120 as 
shown in FIG . 1 . 

[ 0106 ] As shown , the device 400 includes a processor 410 , 
a memory 420 coupled to the processor 410 , a suitable 
transmitter ( TX ) and receiver ( RX ) 440 coupled to the 
processor 410 , and a communication interface coupled to the 
TX / RX 440. The memory 420 stores at least a part of a 
program 430. The TX / RX 440 is for bidirectional commu 
nications . The TX / RX 440 has at least one antenna to 
facilitate communication , though in practice an Access Node 
mentioned in this application may have several ones . The 
communication interface may represent any interface that is 
necessary for communication with other network elements . 
[ 0107 ] The program 430 is assumed to include program 
instructions that , when executed by the associated processor 
410 , enable the device 400 to operate in accordance with the 
implementations of the present disclosure , as discussed 
herein with reference to FIGS . 1 to 3. The implementations 
herein may be implemented by computer software execut 
able by the processor 410 of the device 400 , or by hardware , 
or by a combination of software and hardware . The proces 
sor 410 may be configured to implement various implemen 
tations of the present disclosure . Furthermore , a combination 
of the processor 410 and memory 420 may form processing 
means 450 adapted to implement various implementations 
of the present disclosure . 
[ 0108 ] The memory 420 may be of any type suitable to the 
local technical network and may be implemented using any 
suitable data storage technology , such as a non - transitory 
computer readable storage medium , semiconductor based 
memory devices , magnetic memory devices and systems , 
optical memory devices and systems , fixed memory and 
removable memory , as non - limiting examples . While only 
one memory 420 is shown in the device 400 , there may be 
several physically distinct memory modules in the device 
400. The processor 410 may be of any type suitable to the 
local technical network , and may include one or more of general purpose computers , special purpose computers , 
microprocessors , digital signal processors ( DSPs ) and pro 
cessors based on multicore processor architecture , as non 
limiting examples . The device 400 may have multiple pro 
cessors , such as an application specific integrated circuit 
chip that is slaved in time to a clock which synchronizes the 
main processor . 
[ 0109 ] The components included in the apparatuses and / or 
devices of the present disclosure may be implemented in 
various manners , including software , hardware , firmware , or 
any combination thereof . In one embodiment , one or more 
units may be implemented using software and / or firmware , 
for example , machine - executable instructions stored on the 
storage medium . In addition to or instead of machine 
executable instructions , parts or all of the units in the 
apparatuses and / or devices may be implemented , at least in 
part , by one or more hardware logic components . For 
example , and without limitation , illustrative types of hard 
ware logic components that can be used include Field 
programmable Gate Arrays ( FPGAs ) , Application - specific 
Integrated Circuits ( ASICs ) , Application - specific Standard 
Products ( ASSPs ) , System - on - a - chip systems ( SOCs ) , Com 
plex Programmable Logic Devices ( CPLDs ) , and the like . 

[ 0110 ] Generally , various embodiments of the present 
disclosure may be implemented in hardware or special 
purpose circuits , software , logic or any combination thereof . 
Some aspects may be implemented in hardware , while other 
aspects may be implemented in firmware or software which 
may be executed by a controller , microprocessor or other 
computing device . While various aspects of embodiments of 
the present disclosure are illustrated and described as block 
diagrams , flowcharts , or using some other pictorial repre 
sentations , it is to be understood that the block , apparatus , 
system , technique or method described herein may be imple 
mented in , as non - limiting examples , hardware , software , 
firmware , special purpose circuits or logic , general purpose 
hardware or controller or other computing devices , or some 
combination thereof . 
[ 0111 ] The present disclosure also provides at least one 
computer program product tangibly stored on a non - transi 
tory computer readable storage medium . The computer 
program product includes computer - executable instructions , 
such as those included in program modules , being executed 
in a device on a target real or virtual processor , to carry out 
the method 200 as described above with reference to FIG . 2 
and / or the method 300 as described above with reference to 
FIG . 3. Generally , program modules include routines , pro 
grams , libraries , objects , classes , components , data struc 
tures , or the like that perform particular tasks or implement 
particular abstract data types . The functionality of the pro 
gram modules may be combined or split between program 
modules as desired in various embodiments . Machine - ex 
ecutable instructions for program modules may be executed 
within a local or distributed device . In a distributed device , 
program modules may be located in both local and remote 
storage media . 
[ 0112 ] Program code for carrying out methods of the 
present disclosure may be written in any combination of one 
or more programming languages . These program codes may 
be provided to a processor or controller of a general purpose 
computer , special purpose computer , or other programmable 
data processing apparatus , such that the program codes , 
when executed by the processor or controller , cause the 
functions / operations specified in the flowcharts and / or block 
diagrams to be implemented . The program code may 
execute entirely on a machine , partly on the machine , as a 
stand - alone software package , partly on the machine and 
partly on a remote machine or entirely on the remote 
machine or server . 
[ 0113 ] In the context of the present disclosure , the com 
puter program codes or related data may be carried by any 
suitable carrier to enable the device , apparatus or processor 
to perform various processes and operations as described 
above . Examples of the carrier include a signal , computer 
readable media . 
[ 0114 ] The computer readable medium may be a computer 
readable signal medium or a computer readable storage 
medium . A computer readable medium may include but not 
limited to an electronic , magnetic , optical , electromagnetic , 
infrared , or semiconductor system , apparatus , or device , or 
any suitable combination of the foregoing . More specific 
examples of the computer readable storage medium would 
include an electrical connection having one or more wires , 
a portable computer diskette , a hard disk , a random access 
memory ( RAM ) , a read - only memory ( ROM ) , an erasable 
programmable read - only memory ( EPROM or Flash 
memory ) , an optical fiber , a portable compact disc read - only 
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memory ( CD - ROM ) , an optical storage device , a magnetic 
storage device , or any suitable combination of the foregoing . 
[ 0115 ] For the purpose of the present disclosure as 
described herein above , it should be noted that , 

[ 0116 ] method steps likely to be implemented as soft 
ware code portions and being run using a processor at 
a network element or terminal ( as examples of devices , 
apparatuses and / or modules thereof , or as examples of 
entities including apparatuses and / or modules there 
fore ) , are software code independent and can be speci 
fied using any known or future developed programming 
language as long as the functionality defined by the 
method steps is preserved ; 

[ 0117 ] generally , any method step is suitable to be 
implemented as software or by hardware without 
changing the idea of the invention in terms of the 
functionality implemented ; 

[ 0118 ] method steps and / or devices , units or means 
likely to be implemented as hardware components at 
the above - defined apparatuses , or any module ( s ) 
thereof , ( e.g. , devices carrying out the functions of the 
apparatuses according to the embodiments as described 
above , eNode - B etc. as described above ) are hardware 
independent and can be implemented using any known 
or future developed hardware technology or any 
hybrids of these , such as MOS ( Metal Oxide Semicon 
ductor ) , CMOS ( Complementary MOS ) , BiMOS ( Bi 
polar MOS ) , BiCMOS ( Bipolar CMOS ) , ECL ( Emitter 
Coupled Logic ) , TTL ( Transistor - Transistor Logic ) , 
etc. , using for example ASIC ( Application Specific IC 
( Integrated Circuit ) ) components , FPGA ( Field - pro 
grammable Gate Arrays ) components , CPLD ( Com 
plex Programmable Logic Device ) components or DSP 
( Digital Signal Processor ) components ; 

[ 0119 ] devices , units or means ( e.g. the above - defined 
apparatuses , or any one of their respective means ) can 
be implemented as individual devices , units or means , 
but this does not exclude that they are implemented in 
a distributed fashion throughout the system , as long as 
the functionality of the device , unit or means is pre 
served ; 

[ 0120 ] an apparatus may be represented by a semicon 
ductor chip , a chipset , or a ( hardware ) module com 
prising such chip or chipset ; this , however , does not 
exclude the possibility that a functionality of an appa 
ratus or module , instead of being hardware imple 
mented , be implemented as software in a ( software ) 
module such as a computer program or a computer 
program product comprising executable software code 
portions for execution / being run on a processor ; 

[ 0121 ] a device may be regarded as an apparatus or as 
an assembly of more than one apparatus , whether 
functionally in cooperation with each other or func 
tionally independently of each other but in a same 
device housing , for example . 

[ 0122 ] It is noted that the embodiments and examples 
described above are provided for illustrative purposes only 
and are in no way intended that the present invention is 
restricted thereto . Rather , it is the intention that all variations 
and modifications be included which fall within the spirit 
and scope of the appended claims . 
[ 0123 ] Further , while operations are depicted in a particu 
lar order , this should not be understood as requiring that such 
operations be performed in the particular order shown or in 

sequential order , or that all illustrated operations be per 
formed , to achieve desirable results . In certain circum 
stances , multitasking and parallel processing may be advan 
tageous . Likewise , while several specific implementation 
details are contained in the above discussions , these should 
not be construed as limitations on the scope of the present 
disclosure , but rather as descriptions of features that may be 
specific to particular embodiments . Certain features that are 
described in the context of separate embodiments may also 
be implemented in combination in a single embodiment . 
Conversely , various features that are described in the context 
of a single embodiment may also be implemented in mul 
tiple embodiments separately or in any suitable sub - combi 
nation . 
[ 0124 ] Although the present disclosure has been described 
in languages specific to structural features and / or method 
ological acts , it is to be understood that the present disclo 
sure defined in the appended claims is not necessarily 
limited to the specific features or acts described above . 
Rather , the specific features and acts described above are 
disclosed as example forms of implementing the claims . 
[ 0125 ] Various embodiments of the techniques have been 
described . In addition to or as an alternative to the above , the 
following examples are described . The features described in 
any of the following examples may be utilized with any of 
the other examples described herein . 

1. A device comprising : 
at least one processor ; and 
at least one memory including computer program codes ; 
the at least one memory and the computer program codes 

are configured to , with the at least one processor , cause 
the device at least to : 

determine , at a terminal device , whether continuous Lis 
ten - Before - Talk ( LBT ) failures occur on a first band 
width part ( BWP ) , the terminal device operating on the 
first BWP ; and 

in response to the continuous LBT failures occurring on 
the first BWP , switch to a second BWP different from 
the first BWP . 

2. The device of claim 1 , wherein the at least one memory 
and the computer program codes are configured to , with the 
at least one processor , cause the device to : 

in response to the continuous LBT failures occurring on 
the first BWP , determine the second BWP to be 
switched to ; and 

operate on the determined second BWP . 
3. The device of claim 2 , wherein the first BWP comprises 

a first set of LBT sub - channels , and wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

determine the second BWP comprising a second set of 
LBT sub - channels , such that at least one of the second 
set of LBT sub - channels is absent in the first set of LBT 
sub - channels . 

4. The device of claim 2 , wherein the at least one memory 
and the computer program codes are configured to , with the 
at least one processor , cause the device to : 

determine a plurality of BWPs each configured with at 
least one of the following : a resource for performing a 
scheduling request ( SR ) procedure , and a resource for 
performing a random access procedure ; and 

select one of the plurality of BWPs as the second BWP . 
5. The device of claim 4 , wherein the plurality of BWPs 

comprise a third BWP configured with a resource for per 
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forming a Contention Free Random Access ( CFRA ) proce 
dure , and wherein the at least one memory and the computer 
program codes are configured to , with the at least one 
processor , cause the device to : 

select the third BWP as the second BWP . 
6. The device of any of claims wherein the at least one 

memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

receive , from a network device serving the terminal 
device , a configuration on the second BWP to be 
switched to ; and 

determine the second BWP based on the configuration . 
7. The device of any of claims 2 , wherein the at least one 

memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

in response to the continuous LBT failures occurring 
during an SR procedure , determine a fourth BWP 
configured with a resource for performing a SR proce 
dure as the second BWP ; and 

initiate a SR procedure on the second BWP with the 
resource . 

13. The device of claim 4 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

determine if continuous LBT failures occur on each of the 
plurality of BWPs ; and 

in response to continuous LBT failures occurring on each 
of the plurality of BWPs , indicate a RLF . 

14. A method comprising : 
determining , at a terminal device , whether continuous 

Listen - Before - Talk ( LBT ) failures occur on a first 
bandwidth part ( BWP ) , the terminal device operating 
on the first BWP ; and 

in response to the continuous LBT failures occurring on 
the first BWP , switching to a second BWP different 
from the first BWP . 

15. The method of claim 14 , wherein switching to the 
second BWP comprises : 

in response to the continuous LBT failures occurring on 
the first BWP , determining the second BWP to be 
switched to ; and 

operating on the determined second BWP . 
16. The method of claim 15 , wherein the first BWP 

comprises a first set of LBT sub - channels , and wherein 
determining the second BWP comprises : 

determining the second BWP comprising a second set of 
LBT sub - channels , such that at least one of the second 
set of LBT sub - channels is absent in the first set of LBT 
sub - channels . 

17. The method of claim 15 , wherein determining the 
second BWP comprises : 

determining a plurality of BWPs each configured with at 
least one of the following : a resource for performing a 
scheduling request ( SR ) procedure , and a resource for 
performing a random access procedure ; and 

selecting one of the plurality of BWPs as the second BWP . 
18-28 . ( canceled ) 
29. A computer program product comprising a non 

transitory computer - readable storage medium comprising 
program instructions stored thereon , the instructions , when 
executed by a processor of a device , causing the device to : 

determine , at a terminal device , whether continuous Lis 
ten - Before - Talk ( LBT ) failures occur on a first band 
width part ( BWP ) , the terminal device operating on the 
first BWP ; and 

in response to the continuous LBT failures occurring on 
the first BWP , switch to a second BWP different from 
the first BWP . 

30. The device of claim 1 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device , when 
switching to the second BWP , to reset a counter or timer that 
is used to detect the continuous LBT failures . 

31. The method of claim 14 , further comprising , when 
switching to the second BWP , resetting a counter or timer 
that is used to detect the continuous LBT failures . 

8. The device of any of claims 2 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

in response to the continuous LBT failures occurring 
during an SR procedure , determine a fifth BWP con 
figured with a resource for performing a random access 
procedure as the second BWP ; and 

initiate a random access procedure on the second BWP 
with the resource . 

9. The device of any of claims 2 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

in response to the continuous LBT failures occurring 
during a Physical Uplink Shared Channel ( PUSCH ) 
transmission , determine a sixth BWP configured with a 
resource for performing a random access procedure as 
the second BWP ; and 

initiate a random access procedure on the second BWP 
with the resource . 

10. The device of claim 8 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

transmit , to a network device serving the terminal device , 
an indication on the random access procedure triggered 
by the continuous LBT failures . 

11. The device of claim 10 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

transmit the indication via a Media Access Control 
( MAC ) control element . 

12. The device of any of claims 1 , wherein the at least one 
memory and the computer program codes are configured to , 
with the at least one processor , cause the device to : 

determine the number of BWP switches due to continuous 
LBT failures ; and 

in response to the number of BWP switches exceeding a 
threshold number , indicate a Radio Link Failure ( RLF ) . 

a 

. 

a 
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