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METHOD AND APPARATUS FOR 
ALLOCATING PTRS IN NEXT GENERATION 

COMMUNICATION SYSTEM 

CROSS - REFERENCE TO RELATED 
APPLICATIONS AND CLAIM OF PRIORITY 

[ 0001 ] This application is based on and claims priority 
under 35 U . S . C . $ 119 to Korean Patent Application No . 
10 - 2017 - 0075961 filed on Jun . 15 , 2017 and Korean Patent 
Application No . 10 - 2017 - 0101942 filed on Aug . 10 , 2017 , in 
the Korean Intellectual Property Office , the disclosures of 
which is incorporated by reference herein in their entirety . 

gent internet technology services that create a new value to 
human life by collecting and analyzing data generated 
among connected things . IoT may be applied to a variety of 
fields including smart home , smart building , smart city , 
smart car or connected cars , smart grid , health care , smart 
appliances and advanced medical services through conver 
gence and combination between existing information tech 
nology ( IT ) and various industrial applications . 
[ 0005 ] In line with this , various attempts have been made 
to apply 5G communication systems to IoT networks . For 
example , technologies such as a sensor network , machine 
type communication ( MTC ) , and machine - to - machine 
( M2M ) communication may be implemented by beamform 
ing , MIMO , and array antennas . Application of a cloud radio 
access network ( RAN ) as the above - described big data 
processing technology may also be considered to be as an 
example of convergence between the 5G technology and the 
IoT technology . 
[ 0006 ] Recently , with the development of communication 
systems , researches for schemes for using a phase tracking 
reference signal ( PTRS ) in a next - generation communica 
tion system have been actively made . Accordingly , there is 
an increasing demand for a PTRS allocation method . 

1 . Field 
[ 0002 ] The present disclosure relates to a wireless com 
munication system , and more particularly , to a method and 
an apparatus for allocating a PTRS in a next - generation 
communication system . 

2 . Description of Related Art 
[ 0003 ] To meet the demand for wireless data traffic having 
increased since deployment of 4G communication systems , 
efforts have been made to develop an improved 5G or 
pre - 5G communication system . Therefore , the 5G or pre - 56 

work ” or a “ post LTE system . ” The 5G communication 
system is considered to be implemented in higher frequency 
( mm Wave ) bands , e . g . , 60 GHz bands , so as to accomplish 
higher data rates . To decrease propagation loss of the radio 
waves and increase the transmission distance , the beam 
forming , massive multiple - input multiple - output ( MIMO ) , 
full dimensional MIMO ( FD - MIMO ) , array antenna , an 
analog beam forming , large scale antenna techniques are 
discussed in 5G communication systems . In addition , in 5G 
communication systems , development for system network 
improvement is under way based on advanced small cells , 
cloud radio access networks ( RANs ) , ultra - dense networks , 
device - to - device ( D2D ) communication , wireless backhaul , 
moving network , cooperative communication , coordinated 
multi - points ( COMP ) , reception - end interference cancella 
tion and the like . In the 5G system , hybrid FSK and QAM 

SUMMARY 
[ 0007 ] The present disclosure has been made in order to 
solve the above problems , and an aspect of the present 
disclosure is to make communication between adjacent base 
stations performed smoothly by providing schemes for UE 
specifically allocating a PTRS to a scheduled resource block 
( RB ) . 
[ 0008 ] In accordance with an aspect of the present disclo 
sure , a method for a terminal includes receiving from a base 
station a phase tracking reference signal ( PTRS ) transmitted 
on a plurality of resource elements ( REs ) ; and performing 
phase tracking using the PTRS , wherein the PTRS is not 
received on the RE on which another reference signal is 
received among the plurality of REs . 
[ 0009 ] In accordance with another aspect of the present 
disclosure , a terminal includes a transceiver configured to 
transmit / receive signals ; and a controller configured to 
receive from a base station a phase tracking reference signal 
( PTRS ) transmitted on a plurality of resource elements 
( REs ) and to perform phase tracking using the PTRS , 
wherein the PTRS is not received on the RE on which 
another reference signal is received among the plurality of 
REs . 
10010 ] In accordance with still another aspect of the 
present disclosure , a method for a base station includes 
transmitting to a terminal a phase tracking reference signal 
( PTRS ) for the terminal to perform phase tracking on a 
plurality of resource elements ( REs ) , wherein the PTRS is 
not transmitted on the RE on which another reference signal 
is transmitted among the plurality of REs . 
[ 0011 ] In accordance with yet still another aspect of the 
present disclosure , a base station includes a transceiver 
configured to transmit / receive signals ; and a controller con 
figured to transmit to a terminal a phase tracking reference 
signal ( PTRS ) for the terminal to perform phase tracking on 
a plurality of resource elements ( RES ) , wherein the PTRS is 
not transmitted on the RE on which another reference signal 
is transmitted among the plurality of REs . 
0012 ] According to the aspects of the present disclosure , 
by exchanging parameters for PTRS allocation between the 

ing ( SWSC ) as an advanced coding modulation ( ACM ) , and 
filter bank multi carrier ( FBMC ) , non - orthogonal multiple 
access ( NOMA ) , and sparse code multiple access ( SCMA ) 
as an advanced access technology have been developed . 
[ 0004 ] The internet , which is a human centered connec 
tivity network where humans generate and consume infor 
mation , is now evolving to the internet of things ( IoT ) where 
distributed entities , such as things , exchange and process 
information without human intervention . The internet of 
everything ( IOE ) , which is a combination of the IoT tech 
nology and the big data processing technology through 
connection with a cloud server , has emerged . As technology 
elements , such as " sensing technology , " " wired / wireless 
communication and network infrastructure , " " service inter 
face technology , ” and “ Security technology ” have been 
demanded for IoT implementation , a sensor network , a 
machine - to - machine ( M2M ) communication , machine type 
communication ( MTC ) , and so forth have been recently 
researched . Such an IoT environment may provide intelli - 
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serving base station and the adjacent base station in the 
next - generation communication system , it becomes possible 
to perform zero power ( ZP ) - PTRS / data puncturing / rate 
matching to match various PTRS patterns . 
[ 0013 ] Before undertaking the DETAILED DESCRIP 
TION below , it may be advantageous to set forth definitions 
of certain words and phrases used throughout this patent 
document : the terms “ include ” and “ comprise , ” as well as 
derivatives thereof , mean inclusion without limitation ; the 
term " or , ” is inclusive , meaning and / or ; the phrases " asso 
ciated with ” and “ associated therewith , ” as well as deriva 
tives thereof , may mean to include , be included within , 
interconnect with , contain , be contained within , connect to 
or with , couple to or with , be communicable with , cooperate 
with , interleave , juxtapose , be proximate to , be bound to or 
with , have , have a property of , or the like ; and the term 
" controller ” means any device , system or part thereof that 
controls at least one operation , such a device may be 
implemented in hardware , firmware or software , or some 
combination of at least two of the same . It should be noted 
that the functionality associated with any particular control 
ler may be centralized or distributed , whether locally or 
remotely . 
[ 0014 ] Moreover , various functions described below can 
be implemented or supported by one or more computer 
programs , each of which is formed from computer readable 
program code and embodied in a computer readable 
medium . The terms “ application ” and “ program ” refer to 
one or more computer programs , software components , sets 
of instructions , procedures , functions , objects , classes , 
instances , related data , or a portion thereof adapted for 
implementation in a suitable computer readable program 
code . The phrase " computer readable program code ” 
includes any type of computer code , including source code , 
object code , and executable code . The phrase " computer 
readable medium ” includes any type of medium capable of 
being accessed by a computer , such as read only memory 
( ROM ) , random access memory ( RAM ) , a hard disk drive , 
a compact disc ( CD ) , a digital video disc ( DVD ) , or any 
other type of memory . A “ non - transitory ” computer readable 
medium excludes wired , wireless , optical , or other commu 
nication links that transport transitory electrical or other 
signals . A non - transitory computer readable medium 
includes media where data can be permanently stored and 
media where data can be stored and later overwritten , such 
as a rewritable optical disc or an erasable memory device . 
[ 0015 ] Definitions for certain words and phrases are pro 
vided throughout this patent document , those of ordinary 
skill in the art should understand that in many , if not most 
instances , such definitions apply to prior , as well as future 
uses of such defined words and phrases . 

[ 0019 ] FIG . 3 illustrates a resource allocation example for 
signals transmitted from two TRPs in case where a CoMP is 
operated ; 
[ 0020 ] FIG . 4 illustrates parameters for determining PTRS 
allocation according to an embodiment of the present dis 
closure ; 
( 0021 FIG . 5 illustrates a process of allocating a TPRS to 
a scheduled RB according to an embodiment of the present 
disclosure ; 
[ 0022 ] FIG . 6 illustrates a process of receiving PTRS 
information from an adjacent base station , allocating a 
ZP - PTRS to a corresponding resource , and notifying a 
terminal of this according to an embodiment of the present 
disclosure ; 
[ 0023 ] FIG . 7 illustrates a process of receiving PTRS 
information from an adjacent base station , performing data 
puncturing with respect to a corresponding resource , and 
notifying a terminal of this according to an embodiment of 
the present disclosure ; 
[ 0024 ] FIG . 8 illustrates a process of receiving PTRS 
information from an adjacent base station , performing ZP 
PTRS or data puncturing , and notifying a terminal of this 
according to an embodiment of the present disclosure ; 
[ 0025 ] FIGS . 9A and 9B illustrate ZP - PTRS allocation as 
a fallback solution according to an embodiment of the 
present disclosure ; 
[ 0026 ] FIG . 10 illustrates successive allocation of PTRS 
on time axis ; 
[ 0027 ] FIGS . 11 and 12 illustrate occurrence of collision 
between PTRS and another RS ; 
10028 ] FIG . 13 illustrates an operation of a base station in 
consideration of a method for allocating PTRS to an adja 
cent subcarrier through shifting when collision occurs 
between the PTRS and another RS ; 
[ 0029 ] FIG . 14 illustrates an operation of a terminal in 
consideration of a method for allocating PTRS to an adja 
cent subcarrier through shifting when collision occurs 
between the PTRS and another RS ; 
[ 0030 ] FIGS . 15 and 16 illustrates PTRS puncturing if 
collision occurs between the PTRS and another RS ; 
[ 0031 ] FIG . 17 illustrates an operation of a base station to 
perform PTRS puncturing if collision occurs between the 
PTRS and another RS ; 
[ 0032 ] . FIG . 18 illustrates an operation of a terminal to 
perform PTRS puncturing if collision occurs between the 
PTRS and another RS ; 
100331 . FIG . 19 illustrates the structure of a terminal 
according to an embodiment of the present disclosure ; and 
[ 0034 ] FIG . 20 illustrates the structure of a base station 
according to an embodiment of the present disclosure . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0016 ] For a more complete understanding of the present 
disclosure and its advantages , reference is now made to the 
following description taken in conjunction with the accom 
panying drawings , in which like reference numerals repre 
sent like parts : 
[ 0017 ] FIG . 1 illustrates an influence of phase noise in 
case of transmitting a signal at 64 QAM ; 
[ 0018 ] FIGS . 2A and 2B illustrate PTRS operation 
examples in case where a coordinated multipoint ( COMP ) is 
operated ; 

DETAILED DESCRIPTION 
[ 0035 ] FIGS . 1 through 20 , discussed below , and the 
various embodiments used to describe the principles of the 
present disclosure in this patent document are by way of 
illustration only and should not be construed in any way to 
limit the scope of the disclosure . Those skilled in the art will 
understand that the principles of the present disclosure may 
be implemented in any suitably arranged system or device . 
[ 0036 ] Hereinafter , embodiments of the present disclosure 
will be described in detail with reference to the accompa 
nying drawings . In describing the present disclosure , related 
well - known functions or configurations incorporated herein 
are not described in detail in case where it is determined that 
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where two signals do not overlap each other . As described 
above , there are various resource allocations of data trans 
mitted from two TRPs , and in order to maintain orthogo 
nality between PTRS / PTRS and PTRS / data , the TRPs may 
exchange information for transmitting the data with each 
other . 

they obscure the subject matter of the present disclosure in 
unnecessary detail . Further , terms to be described later are 
terms defined in consideration of their functions in the 
present disclosure , but may differ depending on intentions of 
a user and an operator or customs . Accordingly , they should 
be defined based on the contents of the whole description of 
the present disclosure . 
[ 0037 ] The aspects and features of the present disclosure 
and methods for achieving the aspects and features will be 
apparent by referring to the embodiments to be described in 
detail with reference to the accompanying drawings . How 
ever , the present disclosure is not limited to the embodi 
ments disclosed hereinafter , but can be implemented in 
diverse forms . The matters defined in the description , such 
as the detailed construction and elements , are nothing but 
specific details provided to assist those of ordinary skill in 
the art in a comprehensive understanding of the disclosure , 
and the present disclosure is only defined within the scope 
of the appended claims . In the entire description of the 
present disclosure , the same drawing reference numerals are 
used for the same elements across various figures . 
[ 0038 ] In an orthogonal frequency - division multiplexing 
( OFDM ) - based wireless communication system , in order to 
estimate a phase error , a common phase error ( CPE ) com 
monly exerting an influence on all OFDM subcarriers is 
estimated and compensated for using a reference signal in a 
frequency domain . Further , in a time domain , the phase error 
is estimated and compensated for in the unit of a symbol 
using a cyclic prefix to reduce an influence of inter - carrier 
interference ( ICI ) . 
[ 0039 ] FIG . 1 illustrates an influence of a phase noise ( or 
phase error ) in case of transmitting a signal at 64 quadrature 
amplitude modulation ( QAM ) . As illustrated in FIG . 1 , it can 
be confirmed that due to the influence of the phase noise , the 
error vector magnitude ( EVM ) performance becomes 
greatly deteriorated . Due to the influence of the CPE , phase 
rotation of respective symbols on constellation and distor 
tion of the constellation can be observed . As described 
above , the CPE caused by the phase noise may be estimated 
and compensated for in a receiving end . 
[ 0040 ] In case of single user equipment ( UE ) multi - input 
multi - output ( MIMO ) , a phase tracking reference signal 
( PTRS ) for phase noise compensation is orthogonally allo 
cated for estimation performance between PTRS / PTRS and 
PTRS / data . In the same manner as a demodulation reference 
signal ( DMRS ) , the PTRS is UE - specifically allocated . 
[ 0041 ] FIGS . 2A and 2B illustrate a method for operating 

orthogonality between PTRS / PTRS and PTRS / data , it is 
necessary to exchange allocation information of the PTRS 
between the TRPs . The allocation information of the PTRS 
may be notified as information of L _ subcarrier , L _ sym , and 
L _ RB . Here , L _ subcarrier indicates a subcarrier index to 
which the PTRS is allocated , L _ sym indicates a symbol 
index to which the PTRS is allocated , and LRB indicates 
an RB index to which a PTRS subcarrier is allocated . As 
compared with a method for notifying all PTRS allocation 
information , a method for analogizing PTRS allocation 
information based on resource allocation information may 
be more efficient in view of signaling overhead . 
0044 ] FIG . 4 illustrates a method by a base station for 

notifying PTRS allocation information as described above 
according to an embodiment of the present disclosure . Since 
the PTRS can have different time / frequency resources for 
respective UEs , the base station may determine time / fre 
quency patterns through resource assignment information . 
Here , the resource assignment information includes RB 
indexes to which data channels are allocated in a frequency 
domain and the number of RBs . In case of a large number 
of RBs , the frequency density of the PTRS may be high , 
whereas in case of a small number of RBs , the frequency 
density of the PTRS may be low . Further , in order for the 
base station to know what RB index the PTRS having what 
frequency density is allocated to , it is required for the base 
station to know what RB index the data channel is allocated 
to . 
[ 0045 ] As another method for notifying of the PTRS 
allocation information , the base station may notify of the 
PTRS allocation information using the RB to which the 
PTRS is allocated as bitmap information . For example , if 
there is 10 RBs and the PTRS is allocated to even - numbered 
RBs , it can be notified whether the PTRS is allocated to the 
corresponding RB through a combination of 0 and 1 , such as 

Referring to FIG . 2A , in case of coherent joint transmission 
( JT ) , since two transmission reception points ( TRPs ) simul 
taneously transmit the same data / RS to the terminal , the 
PTRS ports are operated in the same manner . In this case , a 
terminal may consider and receive signals from two TRPs as 
signals from one TRP . In contrast , in case of non - coherent JT 
of FIG . 2B , since two TRPs transmit different data / RSs , the 
terminal may receive the different data / RSs . In this case , it 
is necessary to pre - coordinate what PTRS port is to be used 
between base stations . 
10042 ] FIG . 3 illustrates resource allocation for signals 
transmitted from two TRPs during the COMP operation as 
shown in FIGS . 2A and 2B . Scheme 1 as illustrated in FIG . 
3 shows a case where two signals overlap each other in all 
on frequency - axis , scheme 2 shows a case where two signals 
partially overlap each other , and scheme 3 shows a case 

the terminal through radio resource control ( RRC ) / medium 
access control control element ( MAC CE ) / downlink control 
information ( DCI ) signaling . In the RB to which the PTRS 
is allocated , the subcarrier index may be replaced by the 
PTRS frequency pattern indicated by the number of sched 
uled RBs . 
[ 0046 ] As another method for notifying of the PTRS 
allocation information , the base station may predefine the 
pattern of the RB to which the PTRS is allocated , and may 
notify the terminal of what pattern is used . 
[ 0047 ] FIG . 5 illustrates PTRS allocation in accordance 
with resource assignment information according to an 
embodiment of the present disclosure . In the drawing , TRP1 
transmits data to the terminal using RB indexes 1 to 13 , and 
TRP2 transmits data to the terminal using RB indexes 4 to 
13 . In an embodiment , different PTRS densities may be 
provided in accordance with the RB size , and the PTRS may 
be differently allocated in accordance with the allocated RB . 
However , if TRP1 and TRP2 share PTRS allocation infor 
mation , TRP2 may operate zero power ( ZP ) - PTRS in the 
subcarrier index on which the PTRS of TRP1 is transmitted . 



US 2018 / 0368013 A1 Dec . 20 , 2018 

In contrast , TRP1 may operate the ZP - PTRS in the subcar 
rier index on which TRP2 transmits the PTRS to maintain 
orthogonality between PTRS / PTRS and PTRS / data . Here , 
the base station may transmit the allocated ZP - PTRS infor 
mation to the terminal through downlink control information 
( DCI ) , MAC control element ( MAC CE ) , or RRC . That is , 
the terminal may receive different ZP - PTRSs and different 
PTS allocation information from TRP1 and TRP2 . 
[ 0048 ] FIGS . 6 and 7 illustrate a process in which a base 
station receives PTRS information from an adjacent base 
station and allocates PTRS / data / ZP - PTRS according to an 
embodiment of the present disclosure . As illustrated in FIG . 
6 , the base station may allocate the ZP - PTRS to a subcarrier 
index on which the adjacent base station transmits the PTRS , 
and may perform rate matching . Specifically , the base sta 
tion may receive PTRS allocation information from the 
adjacent base station ( or TRP ) ( 610 ) , and may identify 
whether the adjacent base station transmits the PTRS at a 
specific subcarrier ( e . g . , T - th symbol , N - th RB , and M - th 
subcarrier ) ( 620 ) . If the adjacent base station does not 
transmit the PTRS at the corresponding subcarrier , the base 
station may transmit the PTRS or data to the terminal at the 
corresponding subcarrier ( 630 ) . In contrast , if the adjacent 
base station transmits the PTRS at the corresponding sub 
carrier , the base station may allocate the ZP - PTRS to the 
corresponding subcarrier ( 640 ) , and perform rate matching 
in consideration of the ZP - PTRS allocation ( 650 ) . Then , the 
base station may notify the terminal of ZP - PTRS - related 
information ( 660 ) . However , in the above - described 
embodiment , since the time / frequency PTRS density has too 
many options , a large number of corresponding rate match 
ings may be considered . 
[ 0049 ] Accordingly , in an embodiment illustrated in FIG . 
7 , the base station may perform puncturing for a resource 
region to be allocated with the ZP - PTRS , and may notify the 
terminal of this . The terminal may know what subcarrier has 
been punctured due to the PTRS through ZP - PTRS configu 
ration . Specifically , the base station may identify whether 
the adjacent base station transmits the PTRS at a specific 
subcarrier ( 720 ) in accordance with PTRS allocation infor 
mation 710 received from the adjacent base station , and if 
the transmission is performed , the base station may perform 
data puncturing at the corresponding subcarrier ( 740 ) . Then , 
the base station may notify the terminal of whether the 
puncturing is performed ( 750 ) . 
[ 0050 ] Further , as a mixed method of FIGS . 6 and 7 , the 
base station may allocate the ZP - PTRS or perform data 
puncturing to satisfy the orthogonal multiplexing between 
PTRS / PTRS or PTRS / data at the RE location to which the 
adjacent base station has allocated the PTRS . The base 
station may notify the terminal of signaling to perform such 
ZP - PTRS or puncturing through DCI / MAC CE or RRC 
signaling . FIG . 8 is a diagram illustrating a process in which 
a base station performs ZP - PTRS or data puncturing in 
accordance with PTRS allocation information of an adjacent 
base station and notifies the terminal of such information . 
Specifically , operations 810 to 840 of FIG . 8 are similar to 
operations 610 to 640 of FIG . 6 . Then , the base station may 
determine whether to perform puncturing or to allocate the 
ZP - PTRS at the RE in which the PTRS of the adjacent base 
station is located ( 850 ) , perform puncturing at the corre 
sponding RE ( 860 ) or perform ZP - PTRS allocation ( 870 ) in 
accordance with the determination , and transmit signaling 

for notifying the terminal of whether the puncturing or the 
ZP - PTRS allocation is performed ( 880 ) . 
10051 ) Next , as a fallback solution , a ZP - PTRS allocation 
method in case where PTRS information cannot be 
exchanged between two base stations , such as a non - ideal 
backhaul situation , will be described . FIGS . 9A and 9B are 
diagrams illustrating ZP - PTRS allocation as a fallback solu 
tion . In FIG . 9A , TRP1 910 allocates RB1 and RB2 , and in 
FIG . 9B , TRP2 920 allocates RB1 and RB3 . Here , since the 
two TRPs could not exchange information capable of indi 
cating the PTRS pattern , orthogonality between PTRS / 
PTRS or PTRS / data may not be maintained . Accordingly , 
the two TRPs may allocate different DMRSs and may 
allocated different PTRS ports through corresponding quasi 
co - location ( QCL ) information . Here , since the base station 
cannot know what RB the adjacent base station uses , it may 
allocate the ZP - PTRS to all subcarriers to which the PTRS 
can be allocated . 
[ 0052 ] Next , a case where collision between PTRS and 
another RS occurs during allocation of the PTRS will be 
described . The PTRS may be allocated successively on 
time - axis as shown in FIG . 10 ( 1010 ) . In this case , the PTRS 
may be allocated to any one of subcarriers to which the 
DMRS is allocated in the RB . 
[ 0053 ] FIGS . 11 and 12 illustrate a case where collision 
between PTRS and another RS may occur when the PTRS 
is allocated as shown in FIG . 10 . FIG . 11 illustrates a case 
where collision between DMRS and PTRS occurs when an 
additional DMRS is allocated ( 1110 ) , and FIG . 12 illustrates 
a case where collision between CSI - RS and PTRS occurs 
when the CSI - RS is allocated ( 1210 ) . 
[ 0054 ] If the PTRS collides with another RS as shown in 
FIGS . 11 and 12 , the operation of the PTRS may be 
classified as follows . 
[ 0055 ] The PTRS moves to an adjacent subcarrier loca 
tion / adjacent symbol to be allocated . 
[ 0056 ] Since the PTRS is an important training signal for 
estimating phase tracking , it may move to the adjacent 
subcarrier location , such as 1115 of FIG . 11 or 1215 of FIG . 
12 , so as to prevent the collision with another RS from 
occurring . In case of moving the subcarrier location as 
described above , the base station and the terminal may share 
in advance information on what location the PTRS is to be 
moved to . 
[ 0057 ] . Further , as the PTRS is transmitted in a region in 
which data is to be transmitted , the base station and the 
terminal may perform rate matching for data transmission / 
reception . 
[ 0058 ] As described above , the PTRS shifting information 
may be shared in advance , and such signaling may be 
transferred to the terminal through DCI / MAC CE / RRC . 
10059 ] FIGS . 13 and 14 illustrate operations of a base 
station and a terminal in accordance with a method for 
allocating PTRS to an adjacent subcarrier through shifting of 
the PTRS when collision occurs between the PTRS and 
another RS . FIG . 13 illustrates the operation of the base 
station , and FIG . 14 illustrates the operation of the terminal . 
[ 0060 ] First , the base station of FIG . 13 transmits infor 
mation related to PTRS allocation to the terminal ( 1310 ) , 
and also transmits information related to CSI - RS / DMRS 
allocation ( 1320 ) . The base station identifies whether colli 
sion has occurred between the PTRS and another RS ( 1330 ) , 
and if no collision has occurred , the base station transmits 
the PTRS without the PTRS shifting as described above 
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( 1340 ) . In contrast , if collision with another RS has 
occurred , the base station shifts the PTRS to the adjacent 
subcarrier location in accordance with the PTRS shifting 
information to transmit the PTRS ( 1350 ) . Then , the base 
station performs rate matching in accordance with the PTRS 
shifting ( 1360 ) 
10061 ] Then , the terminal of FIG . 14 receives the infor 
mation related to the PTRS allocation from the base station 
( 1410 ) , and also receives the information related to the 
CSI - RS / DMRS allocation ( 1420 ) . If it is identified that the 
collision between the PTRS and another RS has not 
occurred , the terminal performs phase tracking using the 
PTRS ( 1430 and 1440 ) . In contrast , if it is identified that the 
collision between the PTRS and another RS has occurred 
( 1430 ) , the terminal receives the PTRS shifted to the adja 
cent subcarrier location in accordance with the PTRS shift 
ing information ( 1450 ) , and performs the phase tracking 
using the PTRS ( 1460 ) . Further , the terminal decodes the 
data by performing the rate matching on the data channel in 
accordance with the PTRS shifting ( 1470 ) . 
[ 0062 ] If the collision between the PTRS and another RS 
has occurred , as another method , the PTRS may be punc 
tured as shown in FIGS . 15 and 16 . FIG . 15 illustrates an 
embodiment in which the PTRS is punctured if the collision 
between the DMRS and the PTRS has occurred at the 
subcarrier 1510 to which the PTRS is allocated ( 1515 ) , and 
FIG . 16 illustrates an embodiment in which the PTRS is 
punctured if the collision between the CSI - RS and the PTRS 
has occurred at the subcarrier 1610 to which the PTRS is 
allocated ( 1615 ) . 
10063 ] . At the RE location in which collision between the 
PTRS and another RS occurs , the terminal does not perform 
the phase tracking , but performs the phase tracking using the 
adjacent symbol . 
[ 0064 ] FIGS . 17 and 18 illustrate operations of a base 
station and a terminal for puncturing a PTRS when collision 
occurs between the PTRS and another First , the base station 
of FIG . 17 transmits information related to PTRS allocation 
to the terminal ( 1710 ) , and also transmits information 
related to another RS , such as CSI - RS and DMRS ( 1720 ) . If 
it is identified that the collision between the PTRS and 
another RS has occurred , the base station performs punc 
turing of the PTRS ( 1730 and 1740 ) , whereas if it is 
identified that the collision has not occurred , the base station 
transmits the PTRS without the puncturing ( 1750 ) . 
[ 0065 ] Then , the terminal of FIG . 18 receives the infor 
mation related to the PTRS allocation from the base station 
( 1810 ) , and also receives the information related to another 
RS , such as the CSI - RS and DMRS ( 1820 ) . If it is identified 
that the collision between the PTRS and another RS has 
occurred , the terminal receives the PTRS in consideration of 
the PTRS puncturing ( 1830 and 1840 ) , and performs phase 
tracking excluding the punctured PTRS ( 1850 ) . In contrast , 
if it is identified that the collision between the PTRS and 
another RS has not occurred , the terminal performs the 
phase tracking using the PTRS without puncturing ( 1860 ) . 
[ 0066 ] FIG . 19 illustrates the structure of a terminal 
according to an embodiment of the present disclosure . 
[ 0067 ] Referring to FIG . 19 , a terminal may include a 
transceiver 1910 , a terminal controller 1930 , and a storage 
1950 . In the present disclosure , the terminal controller 1930 
may be defined as a circuit or application - specific integrated 
circuit or at least one processor . 

[ 0068 ] The transceiver 1910 may transmit / receive signals 
to / from another network entity . The transceiver 1910 may 
receive , for example , system information from a base sta 
tion , and may receive a synchronization signal or a reference 
signal . 
00691 . The terminal controller 1930 may control the over 

all operation of the terminal according to an embodiment of 
the present disclosure . For example , the terminal controller 
1930 may control a signal flow between respective blocks to 
perform operations according to the drawings and flowcharts 
as described above . Specifically , the terminal controller 
1930 may operate in accordance with the control signal from 
the base station , and may control the transceiver to send / 
receive a message or a signal to / from the terminal and / or the 
base station . 
[ 0070 ] The storage 1950 may store at least one of infor 
mation transmitted / received through the transceiver 1910 
and information generated through the terminal controller 
1930 . 
[ 0071 ] FIG . 20 illustrates the structure of a base station 
according to an embodiment of the present disclosure . 
[ 0072 ] Referring to FIG . 20 , a base station may include a 
transceiver 2010 , a base station controller 2030 , and a 
storage 2050 . In the present disclosure , the base station 
controller 2030 may be defined as a circuit or application 
specific integrated circuit or at least one processor . 
10073 ] . The transceiver 2010 may transmit / receive signals 
to / from another network entity . The transceiver 2010 may 
transmit , for example , system information to the terminal , 
and may transmit a synchronization signal or a reference 
signal . 
[ 0074 ] The base station controller 2030 may control the 
overall operation of the base station according to an embodi 
ment of the present disclosure . For example , the base station 
controller 2030 may control operations provided in the 
present disclosure , such as communication with an adjacent 
base station and allocation of PTRS to a resource for the 
terminal . 
[ 0075 ] The storage 2050 may store at least one of infor 
mation transmitted / received through the transceiver 2010 
and information generated through the base station control 
ler 2030 . 
[ 0076 ] Although embodiments of the present disclosure 
have been described in the specification and drawings , these 
are merely used as general meanings to assist those of 
ordinary skill in the art to gain a comprehensive understand 
ing of the present disclosure , and do not limit the scope of 
the present disclosure . Accordingly , it should be analyzed 
that the scope of the present disclosure includes all changes 
and modifications derived based on the technical idea of the 
present disclosure in addition to the embodiments disclosed 
herein . 
[ 0077 ] Although the present disclosure has been described 
with various embodiments , various changes and modifica 
tions may be suggested to one skilled in the art . It is intended 
that the present disclosure encompass such changes and 
modifications as fall within the scope of the appended 
claims . 
What is claimed is : 
1 . A method of a terminal for receiving a reference signal 

in a wireless communication system , the method compris 
ing : 
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receiving , from a base station , a phase tracking reference 
signal ( PTRS ) on a plurality of resource elements 
( REs ) ; and 

performing a phase tracking using the PTRS , 
wherein the PTRS is not received on an RE of the 

plurality of the REs on which another reference signal 
is received 

2 . The method of claim 1 , wherein the PTRS for the RE 
on which the other reference signal is received is punctured . 

3 . The method of claim 1 , wherein performing the phase 
tracking comprises : 

performing the phase tracking excluding the RE on which 
the other reference signal is received ; and 

performing , using a phase tracking of an adjacent RE , the 
phase tracking for the RE on which the other reference 
signal is received . 

4 . The method of claim 1 , wherein the PTRS is allocated 
to at least one successive orthogonal frequency division 
multiplexing ( OFDM ) symbol on a time - axis . 

5 . The method of claim 1 , wherein the other reference 
signal comprises at least one of a demodulation reference 
signal ( DMRS ) or a channel state information reference 
signal ( CSI - RS ) . 

6 . A terminal receiving a reference signal in a wireless 
communication system , the terminal comprising : 

a transceiver configured to transmit and / or receive sig 
nals ; and 

a controller operably connected to the transceiver , the 
controller configured to : 
receive , from a base station , a phase tracking reference 

signal ( PTRS ) transmitted on a plurality of resource 
elements ( REs ) ; and 

perform a phase tracking using the PTRS , 
wherein the PTRS is not received on an RE of the 

plurality of the REs on which another reference signal 
is received 

7 . The terminal of claim 6 , wherein the PTRS for the RE 
on which the other reference signal is received is punctured . 

8 . The terminal of claim 6 , wherein the controller is 
further configured to : 

perform the phase tracking excluding the RE on which the 
other reference signal is received ; and 

perform , using a phase tracking of an adjacent RE , the 
phase tracking for the RE on which the other reference 
signal is received . 

9 . The terminal of claim 6 , wherein the PTRS is allocated 
to at least one successive orthogonal frequency division 
multiplexing ( OFDM ) symbol on a time - axis . 

10 . The terminal of claim 6 , wherein the other reference 
signal comprises at least one of demodulation reference 
signal ( DMRS ) or a channel state information reference 
signal ( CSI - RS ) . 

11 . A method of a base station for transmitting a reference 
signal in a wireless communication system , comprising : 

transmitting , to a terminal , a phase tracking reference 
signal ( PTRS ) on a plurality of resource elements 
( REs ) , wherein the PTRS is used to perform a phase 
tracking at the terminal , 

wherein the PTRS is not transmitted on an RE of the 
plurality of the REs on which another reference signal 
is transmitted . 

12 . The method of claim 11 , wherein the PTRS for the RE 
on which the other reference signal is transmitted is punc 
tured . 

13 . The method of claim 11 , wherein the phase tracking 
comprises : 

excluding the RE on which the other reference signal is 
transmitted ; and 

performing the phase tracking , using a phase tracking of 
an adjacent RE , for the RE on which the other reference 
signal is transmitted . 

14 . The method of claim 11 , wherein the PTRS is allo 
cated to at least one successive orthogonal frequency divi 
sion multiplexing ( OFDM ) symbol on a time - axis . 

15 . The method of claim 11 , wherein the other reference 
signal comprises at least one of a demodulation reference 
signal ( DMRS ) or a channel state information reference 
signal ( CSI - RS ) . 

16 . A base station transmitting a reference signal in a 
wireless communication system , the base station compris 
ing : 

a transceiver configured to transmit and / or receive sig 
nals ; and 

a controller operably connected to the transceiver , the 
controller configured to transmit , to a terminal , a phase 
tracking reference signal ( PTRS ) on a plurality of 
resource elements ( REs ) , wherein the PTRS is used to 
perform a phase tracking at the terminal , 

wherein the PTRS is not transmitted on an RE of the 
plurality of the REs on which another reference signal 
is transmitted . 

17 . The base station of claim 16 , wherein the PTRS for the 
RE on which the other reference signal is transmitted is 
punctured . 

tracking comprises : 
excluding the RE on which the other reference signal is 

transmitted ; and 
performing the phase tracking , using a phase tracking of 

an adjacent RE , for the RE on which the other reference 
signal is transmitted . 

19 . The base station of claim 16 , wherein the PTRS is 
allocated to at least one successive orthogonal frequency 
division multiplexing ( OFDM ) symbol on a time - axis . 

20 . The base station of claim 16 , wherein the other 
reference signal comprises at least one of a demodulation 
reference signal ( DMRS ) or a channel state information 
reference signal ( CSI - RS ) . 

* * * * * 


