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2017 , which claims priority to Chinese Patent Application 
No . 201610654618 . 9 , filed on Aug . 10 , 2016 . The disclo 
sures of the aforementioned applications are hereby incor 
porated by reference in their entireties . 

network device , the data of the URLLC service is transmit 
ted in some symbols of some resource blocks in a TI that has 
been used to transmit data of the other service . 
[ 0006 ] The URLLC data may be immediately transmitted 
in the data channel puncturing manner when the URLLC 
data reaches the network device . In this way , the latency 
requirement of the URLLC service is met . However , when 
communication is performed in the data channel puncturing 
manner , transmission performance of data originally using a 
data channel resource is often affected . 

TECHNICAL FIELD 
[ 0002 ] This application relates to the communications 
field , and in particular , to data channel sending and receiving 
methods , a network device , and a terminal . 

BACKGROUND 
[ 0003 ] As a communications system evolves , a 5th gen 
eration ( 5G ) communications system is being researched . 
[ 0004 ) The 5G system supports three communication ser 
vices that are respectively an enhanced mobile broadband 
( MBB ) service , a massive machine type communications 
( mMTC ) service , and an ultra - reliable and low latency 
communications ( URLLC ) service . The 5th generation com 
munications system supports a higher carrier frequency , 
larger bandwidth , a larger quantity of aggregation carriers , 
and a more flexible subframe structure , supports flexible 
subcarrier spacing and a flexible transmission time interval 
( TTI ) length , and supports more flexible resource schedul 
ing . The eMBB service requires a high transmission rate , is 
less sensitive to latency , and requires high spectral efficiency 
and large bandwidth . The mMTC service is usually a small 
sized service insensitive to latency , and requires a system to 
support a large quantity of connections . The URLLC service 
is usually a burst emergency service , has a high requirement 
on transmission reliability and a transmission latency , and 
requires that 99 . 999 % transmission reliability is reached 
within 1 ms . To ensure the latency requirement of the 
URLLC service , URLLC data needs to be immediately sent 
after reaching a network device ( for example , a base sta 
tion ) . In other words , a time - frequency resource used to send 
the URLLC data anytime is required . 
[ 0005 ] In the 5G system , data of different services may be 
multiplexed on one carrier , and a multiplexing mode is 
frequency division multiplexing ( FDM ) or time division 
multiplexing ( TDM ) . The mMTC service with a massive 
service volume and the eMBB service may multiplex a 
resource in the FDM mode . Because the URLLC service is 
a burst emergency service , services are relatively sparse . If 
the URLLC service and another service multiplex a resource 
in the FDM mode , resource waste is caused . If the URLLC 
service and other service multiplex a resource in the TDM 
mode , because the URLLC service has a very high latency 
requirement , if a transmission time interval ( TI ) used by the 
other service is relatively large , there may be no available 
resource used to transmit the URLLC data . Consequently , 
the latency requirement of the URLLC service cannot be 
met . Currently , to ensure the latency requirement of the 
URLLC service and to avoid resource waste , the URLLC 
data may be transmitted in a data channel puncturing man 
ner . To be specific , when the URLLC data reaches the 

SUMMARY 
[ 0007 ] Embodiments of this application provide data 
channel sending and receiving methods , a network device , 
and a terminal , so that when communication is performed in 
a data channel puncturing manner , transmission perfor 
mance of performing data transmission in a data channel 
resource is improved . 
[ 0008 ] According to a first aspect , data channel sending 
and receiving methods are provided . In the methods , a 
network device sends , to a terminal , indication information 
indicating that the terminal needs to detect data channel 
puncturing information . The terminal receives the indication 
information sent by the network device , and determines that 
the data channel puncturing information needs to be 
detected . The network device sends , to the terminal , the data 
channel puncturing information indicating a punctured 
resource location , and the terminal receives the data channel 
puncturing information , so that the punctured resource loca 
tion in a data channel can be determined . The network 
device sends the data channel that is punctured at the 
resource location to the terminal . The terminal receives the 
data channel from the network device , and ignores infor 
mation carried at the punctured resource location of the data 
channel , in other words , does not demodulate the informa 
tion carried at the punctured resource location . 
[ 0009 ] In the data channel sending and receiving methods 
provided in this embodiment of this application , the network 
device sends , to the terminal , the indication information 
indicating that the terminal needs to detect the data channel 
puncturing information , so that the terminal detects the data 
channel puncturing information only when needing to detect 
the data channel puncturing information . Therefore , unnec 
essary detection performed by the terminal can be avoided , 
and performance is improved . Further , the network device 
sends the data channel puncturing information to the termi 
nal , so that the terminal may determine , when receiving data , 
data on which resource location in a data channel does not 
belong to the terminal , and data is more desirably received . 
Therefore , a performance loss caused by puncturing during 
data transmission is reduced . 
[ 0010 ] In this embodiment of this application , the punc 
tured resource location is a punctured time domain symbol 
location and / or a punctured resource block location . 
[ 0011 ] In this embodiment of this application , the network 
device may send the data channel puncturing information 
before sending the data channel , may send the data channel 
puncturing information after sending the data channel , or 
may send the data channel puncturing information during a 
process of sending the data channel . 
[ 0012 ] Optionally , the network device may send the indi 
cation information to the terminal in a system message or 
RRC signaling . 
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[ 0013 ] In a possible design , the indication information 
includes a modulation and coding scheme or a modulation 
scheme used for the data channel of the terminal , and when 
an order used by the modulation and coding scheme or the 
modulation scheme is less than or equal to an order thresh 
old , the terminal needs to detect the puncturing information . 
[ 0014 ] Optionally , the indication information may be sent 
in first downlink control information indicating the resource 
location in the data channel , the indication information 
includes the modulation and coding scheme or the modula 
tion scheme used for the data channel , and the order used by 
the modulation and coding scheme or the modulation 
scheme is less than or equal to the order threshold . The 
network device sends the indication information in the first 
downlink control information . After receiving the indication 
information in the first downlink control information , the 
terminal may determine that the puncturing information 
needs to be detected . 
[ 0015 ] . Optionally , the order threshold may be preset , or 
may be notified by the network device to the terminal in a 
notification message . Presetting the order threshold is that 
the order threshold is a default order threshold for the 
network device and the terminal , and the network device 
does not need to send signaling to instruct the terminal 
performing communication to preset the order threshold . 
When the network device notifies the order threshold to the 
terminal in the notification message , the network device 
sends the notification message to the terminal in a system 
message or RRC signaling , and the terminal obtains the 
order threshold by receiving the system message or the RRC 
signaling 
[ 0016 ] In another possible design , the network device in 
this embodiment of this application may directly indicate , in 
the indication information , that the terminal needs to detect 
the data channel puncturing information . After receiving the 
indication information , the terminal directly determines that 
the used data channel is punctured . When the terminal has 
not received the indication information , the terminal may 
directly determine that the used data channel is not punc 
tured . 

[ 0017 ] In still another possible design , the network device 
notifies the resource location used for the data channel to the 
terminal . When the resource location includes a preset 
punctured resource location , the terminal needs to detect the 
data channel puncturing information . 
[ 0018 ] The preset punctured resource location is a punc 
tured frequency domain resource location , such as a punc 
tured resource block location , a punctured subband location , 
or a punctured carrier . 
[ 0019 ] Optionally , the indication information may be sent 
in the first downlink control information indicating the 
resource location in the data channel , and the indication 
information includes a preset resource location to be punc 
tured in the data channel . 
[ 0020 ] The preset resource location may be preset by a 
system , or is notified in a system message or higher layer 
signaling ( such as RRC signaling ) . The network device 
sends information about the preset resource location to the 
terminal in the system message or the higher layer signaling 
( such as the RRC signaling ) , and the terminal obtains the 
information about the preset resource location by receiving 
the system message or the higher layer signaling ( such as the 
RRC signaling ) . 

[ 0021 ] In yet another possible design , the network device 
may send the data channel puncturing information in second 
downlink control information , and the terminal may receive 
the data channel puncturing information in a downlink 
control channel . 
[ 0022 ] In this embodiment of this application , the second 
downlink control information is sent in a common search 
space . The terminal detects the second downlink control 
information in the common search space , and determines the 
punctured resource location based on the detected second 
downlink control information . 
[ 0023 ] The data channel puncturing information sent by 
the network device or received by the terminal includes the 
punctured resource location , and the punctured resource 
location includes a punctured time domain symbol location 
and / or a punctured resource block location in the data 
channel . 
[ 0024 ] Optionally , in this embodiment of this application , 
the second downlink control information includes all punc 
tured resource locations in the data channel , and a piece of 
second downlink control information may be sent to notify 
the data channel puncturing information to all terminals 
transmitting data in a punctured data channel . In the imple 
mentation , sent data in the DCI can be reduced and load of 
the downlink control channel can be reduced . 
[ 0025 ] In a possible implementation , the second downlink 
control information may be scrambled by an RNTI having a 
specified value , to identify that the second downlink control 
information is downlink control information used to send the 
data channel puncturing information . 
[ 0026 ] Optionally , in this embodiment of this application , 
the second downlink control information that is scrambled 
by the RNTI and that indicates the data channel puncturing 
information may use the same number of information bits as 
that in other downlinkcontinformation format , to reduce 
a quantity of blind detection times of the terminal . 
[ 0027 ] In another possible implementation , the network 
device may send the data channel puncturing information by 
extending other downlink control information . In addition to 
a bit used to notify scheduling information , the other down 
link control information further includes an extension bit . 
The extension bit indicates the data channel puncturing 
information . The terminal receives the downlink control 
information , and determines the punctured resource location 
by the extension bit . 
[ 0028 ] In this embodiment of this application , the other 
downlink control information may be extended , and a new 
downlink control information format does not need to be 
added . 
[ 0029 ] In still another possible implementation , a manner 
in which data transmission in a short transmission time 
interval is disabled using the second downlink control 
information indicates the data channel puncturing informa 
tion . 
[ 0030 ] The short transmission time interval is a transmis 
sion time interval that is less than 1 ms . For example , a 
transmission time interval of 1 ms is 14 symbols . The short 
transmission time interval may be two symbols , three sym 
bols , or four symbols . 
[ 0031 ] The disabling indicates that data transmitted in the 
short transmission time interval does not need to be 
received . In this embodiment of this application , indicating 
that a data channel in the short transmission time interval is 
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disabled includes indicating that the data channel in the short 
transmission time interval is punctured . 
[ 0032 ] In yet another possible implementation , the data 
channel puncturing information may further include a 
sequence indicating that the data channel is punctured , and 
the terminal determines , by detecting the sequence , whether 
the data channel is punctured . 
[ 0033 ] The sequence includes a first sequence . The first 
sequence is located in a preceding time domain symbol of a 
time domain symbol where the punctured resource location 
in the data channel is located , and indicates that puncturing 
is performed starting from the next time domain symbol of 
the time domain symbol where the first sequence is located . 
When the network device sends data , the first sequence is 
inserted into the preceding time domain symbol of the time 
domain symbol where puncturing is performed . When 
receiving the data , the terminal performs detection on the 
first sequence . If the first sequence is detected , puncturing is 
performed starting from the next time domain symbol after 
the time domain symbol where the first sequence is located . 
The carried information may be ignored by the terminal , and 
that the carried information may be ignored is that data 
demodulation is not performed on the carried information . 
[ 0034 ] Optionally , the sequence may further include a 
second sequence . The second sequence is located in a next 
time domain symbol of a last time domain symbol where the 
punctured resource location in the data channel is located , 
and indicates that the data channel is not punctured starting 
from the time domain symbol where the second sequence is 
located . When the network device sends data , the second 
sequence is inserted into the next time domain symbol of the 
last time domain symbol where the punctured resource 
location is located , so that the terminal can determine , when 
the second sequence is detected , that the time domain 
symbol where the second sequence is located and a time 
domain symbol after the time domain symbol where the 
second sequence is located are not punctured , and the 
terminal normally receives the carried information . 
10035 ] . In this embodiment of this application , the punc 
turing information is indicated by a sequence , so that the 
terminal can be instructed to detect the data channel punc 
turing information while control information and signaling 
are not added 
[ 0036 ] According to a second aspect , a network device is 
provided , where the network device has a function of 
implementing actions of the network device in the first 
aspect . The function may be implemented by hardware , or 
may be implemented by hardware executing corresponding 
software . The hardware or software includes one or more 
modules corresponding to the foregoing function . 
[ 0037 ] In a possible design , the network device includes a 
processing unit and a sending unit . The processing unit is 
configured to : determine indication information indicating 
that a terminal needs to detect data channel puncturing 
information , and determine a data channel and the data 
channel puncturing information . The sending unit is config 
ured to send the indication information , the data channel 
puncturing information , and the data channel that are deter 
mined by the processing unit to the terminal . The data 
channel puncturing information indicates a punctured 
resource location , and the data channel is punctured at the 
resource location . 
[ 0038 ] In another possible design , the network device 
includes a processor and a communications interface . The 

processor is configured to support the network device in 
performing the corresponding function in the method , for 
example , by determining indication information indicating 
that a terminal needs to detect data channel puncturing 
information , and determining a data channel and the data 
channel puncturing information . The communications inter 
face is configured to support functions , for example , by 
sending the indication information , the data channel punc 
turing information , and the data channel that are determined 
by the processor to the terminal , and is further configured to 
support communication between the network device and the 
terminal or other network entity . Further , the network device 
may further include a memory , and the memory is config 
ured to be coupled to the processor , and stores a program 
instruction and data that are necessary for the network 
device . 
[ 0039 ] The network device may be a base station device . 
The base station device may further include a transmitter / 
receiver , and the transmitter / the receiver is configured to 
support communication between the base station device and 
the terminal in the foregoing method example . 
[ 0040 ] According to a third aspect , a terminal is provided , 
where the terminal has a function of implementing actions of 
the terminal in the first aspect . The function may be imple 
mented by hardware , or may be implemented by hardware 
executing corresponding software . The hardware or soft 
ware includes one or more modules corresponding to the 
foregoing function . 
[ 0041 ] In a possible design , the terminal includes a receiv 
ing unit and a processing unit , where the receiving unit is 
configured to receive indication information , data channel 
puncturing information , and a data channel from a network 
device . The processing unit is configured to : determine , 
based on the indication information received by the receiv 
ing unit , that the data channel puncturing information needs 
to be detected , and determine a punctured resource location 
in the received data channel based on the data channel 
puncturing information received by the receiving unit . 
[ 0042 ] In another possible design , the terminal includes a 
processor and a communications interface . The processor is 
configured to support the terminal in performing functions , 
for example , by determining , based on indication informa 
tion , that data channel puncturing information needs to be 
detected , and determining a punctured resource location in 
a received data channel based on the data channel punctur 
ing information . The communications interface is config 
ured to receive the indication information , the data channel 
puncturing information , and the data channel from a net 
work device . The terminal may further include a memory , 
and the memory is configured to be coupled to the processor , 
and stores a program instruction and data that are necessary 
for the terminal . 
[ 0043 ] The terminal may further include a bus . The com 
munications interface , the processor , and the memory may 
be connected to each other by the bus . 
100441 According to a fourth aspect , a communications 
system is provided , where the communications system 
includes the network device in the second aspect and the 
terminal in the third aspect . 
[ 0045 ] According to a fifth aspect , a computer storage 
medium is provided , and is configured to store a computer 
software instruction used by the network device . The com 
puter storage medium includes a program implemented in 
the network device in the foregoing aspect . 
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[ 0046 ] According to a sixth aspect , a computer storage 
medium is provided , configured to store a computer soft - 
ware instruction used by the terminal . The computer storage 
medium includes a program implemented in the terminal in 
the foregoing aspect . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0047 ] FIG . 1 is a schematic diagram of performing data 
transmission in a data channel puncturing manner ; 
[ 0048 ] FIG . 2 is a flowchart of implementation of data 
channel sending and receiving processes according to an 
embodiment of this application ; 
[ 0049 ] FIG . 3 is a schematic structural diagram of a 
network device according to an embodiment of this appli 
cation ; 
10050 ] FIG . 4 is a schematic structural diagram of a base 
station device according to an embodiment of this applica 
tion ; 
[ 0051 ] FIG . 5 is a schematic structural diagram of a 
terminal according to an embodiment of this application ; 
and 
[ 0052 ] FIG . 6 is a schematic structural diagram of another 
terminal according to an embodiment of this application . 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[ 0053 ] The following describes the technical solutions in 
the embodiments of this application in detail with reference 
to the accompanying drawings in the embodiments of this 
application . 
[ 0054 ] Currently , in an application scenario in which com 
munication may be performed in a data channel puncturing 
manner , if a terminal cannot accurately learn whether punc 
turing information needs to be detected , and cannot accu 
rately learn specific puncturing information when the punc 
turing information needs to be detected , the terminal cannot 
accurately learn , when receiving and decoding data trans 
mitted on a data channel , which data is data that should be 
received and demodulated by the terminal , and which data 
is data that does not need to be received and demodulated . 
Consequently , data transmission performance is affected . 
[ 0055 ] An embodiment of this application provides data 
channel sending and receiving methods , to notify a terminal 
whether puncturing information needs to be detected , and to 
notify specific puncturing information when the puncturing 
information needs to be detected . In this way , correct decod 
ing by the terminal is ensured to an extent , to reduce a 
performance loss . For example , when a URLLC service is 
transmitted in a data channel puncturing manner shown in 
FIG . 1 , and occupies some symbols in a TTI that has been 
used to transmit another service ( an eMBB service ) , a 
terminal that is receiving a non - URLLC service in the TTI 
can learn , using the data channel sending and receiving 
methods provided in this embodiment of this application , 
symbol and resource block locations occupied by the 
URLLC service , so that the terminal that is receiving the 
non - URLLC service knows , when performing decoding , 
which data does not belong to the terminal , and conse 
quently a performance loss is reduced to an extent . 
[ 0056 ] The data channel sending and receiving methods 
provided in this embodiment of this application are appli 
cable to a wireless communications system that can perform 
communication in a data channel puncturing manner , for 

example , may be applied to at least a 5G communications 
system supporting three communication services : an eMBB 
communication service , an mMTC communication service , 
and a URLLC communication service . 
[ 0057 ] It should be noted that the data channel sending and 
receiving methods provided in this embodiment of this 
application may be applied to communication between two 
terminals or two machines . Communication between a net 
work device and a terminal is used as an example below in 
this embodiment of this application for description . Cer 
tainly , if the data channel sending and receiving methods are 
applied to communication between two terminals or two 
machines , a network device in the following embodiment 
may also be replaced with a terminal or a machine , and a 
terminal may also be replaced with a machine . 
[ 0058 ] It should be further noted that a network device in 
this embodiment of this application may include various 
apparatuses providing a communication function for the 
terminal in a radio access network , for example , may include 
a base station . The base station may include a macro base 
station , a micro base station , a relay station , an access point , 
and the like in various forms . In a system using different 
radio access technologies , the base station may have differ 
ent names . For example , the base station is referred to as a 
central unit ( CU ) and a distributed unit ( DU ) in a 5G mobile 
communications system in future , an evolved NodeB 
( evolved NodeB , eNB or eNodeB for short ) in a Long Term 
Evolution ( LTE ) network , and a NodeB ( NodeB ) in a third 
generation 3G network . 
[ 0059 ] The terminal in this embodiment of this application 
may include various handheld devices , in - vehicle devices , 
wearable devices , and computing devices that have a wire 
less communication function , or other processing device 
connected to a wireless modem , and various forms of user 
equipment ( UE ) , mobile stations ( MS ) , terminal devices 
( Terminal Equipment ) , and the like . 
10060 ] FIG . 2 is a flowchart of implementation of methods 
for sending and receiving data channel puncturing informa 
tion according to an embodiment of this application . As 
shown in FIG . 2 , the methods include the following . 
[ 0061 ] S101 : A network device sends , to a terminal , indi 
cation information indicating that the terminal needs to 
detect data channel puncturing information . 
10062 ] S102 : The terminal receives the indication infor 
mation , and determines that the data channel puncturing 
information needs to be detected . 
10063 ) S103 : The network device sends the data channel 
puncturing information to the terminal , where the data 
channel puncturing information indicates a punctured 
resource location . 
10064 ] S104 : The terminal receives the data channel punc 
turing information , and determines the punctured resource 
location in a data channel . 
[ 0065 ) S105 : The network device sends the data channel 
to the terminal , where the data channel is punctured at the 
resource location . 
[ 0066 ] S106 : The terminal receives the data channel from 
the network device , and ignores information carried at the 
punctured resource location in the data channel . 
[ 0067 ] In the data channel sending and receiving methods 
provided in this embodiment of this application , the network 
device sends , to the terminal , the indication information 
indicating that the terminal needs to detect the data channel 
puncturing information , so that the terminal detects the data 
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channel puncturing information only when needing to detect 
the data channel puncturing information . Therefore , unnec 
essary detection performed by the terminal can be avoided , 
and performance is improved . Further , the network device 
sends the data channel puncturing information to the termi 
nal , so that the terminal may determine , when receiving data , 
data on which resource location in a data channel does not 
belong to the terminal , and data is more desirably received . 
Therefore , a performance loss caused by puncturing during 
data transmission is reduced . 
[ 0068 ] It should be noted that the performed steps in the 
methods shown in FIG . 2 in this embodiment of this 
application are merely an example for description , and a 
performing sequence is not limited . For example , a sequence 
of performing step S103 and step S105 is not limited . In 
other words , a sequence in which the network device sends 
the data channel puncturing information and the data chan 
nel to the terminal is not limited in this embodiment of this 
application . For example , the network device may send the 
data channel puncturing information before or after sending 
the data channel , or may send the data channel puncturing 
information during a process of sending the data channel . 
This is not limited in this embodiment of this application . 
[ 0069 ] A specific implementation process in which the 
network device notifies the terminal that the puncturing 
information needs to be detected and the terminal deter 
mines that the puncturing information needs to be detected 
is described below based on an actual application in this 
embodiment of this application . 
[ 0070 ] In a first implementation , the network device noti 
fies the terminal of a modulation and coding scheme or a 
modulation scheme used for the data channel , and when an 
order used by the modulation and coding scheme or the 
modulation scheme is less than or equal to an order thresh 
old , the terminal needs to detect the puncturing information . 
[ 0071 ] When the modulation and coding scheme ( MCS ) or 
the modulation scheme used by the terminal uses a higher 
order for modulation , when puncturing is performed , lost 
information is hard to restore if an information loss occurs . 
Consequently , data transmission fails . Therefore , the data 
channel is usually not punctured during higher order modu 
lation . Therefore , an order threshold for the modulation and 
coding scheme or the modulation scheme may be set in this 
embodiment of this application . When the order used by the 
modulation and coding scheme or the modulation scheme is 
less than or equal to the order threshold , it indicates that the 
terminal needs to detect the data channel puncturing infor 
mation . 
10072 ] In this embodiment , the order threshold may be 
preset , or may be notified by the network device to the 
terminal in a notification message . Presetting the order 
threshold is that the order threshold is a default order 
threshold for the network device and the terminal , and the 
network device does not need to send signaling to instruct 
the terminal performing communication to preset the order 
threshold . When the network device notifies the order 
threshold to the terminal in the notification message , the 
network device sends the notification message to the termi 
nal in a system message or radio resource control ( RRC ) 
signaling , and the terminal obtains the order threshold by 
receiving the system message or the RRC signaling . 
[ 0073 ] In this embodiment of this application , regardless 
of whether a manner of performing notification by the 
network device or a presetting manner is used , the network 

device and a base station do not puncture , by default , a data 
channel in a modulation scheme whose order is higher than 
the order threshold . Therefore , when receiving the modula 
tion and coding scheme or the modulation scheme sent by 
the network device , the terminal may determine , by com 
paring the order of the modulation and coding scheme or the 
modulation scheme and the order threshold , whether the 
puncturing information needs to be detected . If the order 
used by the modulation and coding scheme or the modula 
tion scheme is less than or equal to the order threshold , the 
terminal needs to detect the puncturing information . If the 
order used by the modulation and coding scheme or the 
modulation scheme is greater than the order threshold , the 
terminal does not need to detect the puncturing information . 
[ 0074 ] It should be noted that the network device may 
puncture a data channel that is being transmitted and that is 
in a high modulation and coding scheme or a high modu 
lation scheme , for example , may occupy some symbols of a 
resource block that is being transmitted and that is in the 
high modulation and coding scheme or the high modulation 
scheme , to transmit a URLLC service . However , for the 
terminal , it is usually hard to successfully decode a punc 
tured data channel in the high modulation and coding 
scheme or the high modulation scheme . Therefore , there is 
little sense whether the terminal detects the puncturing 
information . 
[ 0075 ] In this embodiment of this application , when com 
munication is performed in a data channel puncturing man 
ner , transmission performance of performing data transmis 
sion in a data channel resource can be improved . For 
example , a performance loss of a non - URLLC service on a 
data channel punctured for the URLLC service can be 
reduced . In addition , processing load of the terminal can be 
reduced , so that the terminal detects the puncturing infor 
mation only when the puncturing information needs to be 
detected . 

[ 0076 ] In this embodiment of this application , when the 
indication information includes the modulation and coding 
scheme or the modulation scheme used for the data channel 
of the terminal , the network device may send the indication 
information by scheduling downlink control information 
( DCI ) of the data channel . The scheduled downlink control 
information of the data channel can indicate a resource 
location in the data channel . In this embodiment of this 
application , for ease of description , the downlink control 
information indicating the resource location in the data 
channel may be referred to as first downlink control infor 
mation . The indication information includes the modulation 
and coding scheme or the modulation scheme used for the 
data channel and that is in the first downlink control infor 
mation . The terminal may determine the corresponding 
modulation and coding scheme or the corresponding modu 
lation scheme by receiving the first downlink control infor 
mation . The terminal may determine the order of the used 
modulation and coding scheme or the used modulation 
scheme by the modulation and coding scheme or the modu 
lation scheme , and the order of the modulation and coding 
scheme or the modulation scheme is less than or equal to the 
order threshold , so as to determine that the puncturing 
information needs to be detected . 
0077 ] In a second implementation , the network device 
sends the indication information to the terminal in a system 
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message or RRC signaling , and the indication information 
indicates that the terminal needs to detect the data channel 
puncturing information . 
[ 0078 ] In this embodiment of this application , the network 
device may directly indicate , in the indication information , 
that the terminal needs to detect the data channel puncturing 
information . For different data channels , service data may be 
transmitted on some data channels in a puncturing manner , 
and service data may not be transmitted on other data 
channels in the puncturing manner . Therefore , the network 
device directly indicates , in the indication information , that 
the terminal needs to detect the puncturing information 
when using a data channel to access a current network . After 
receiving the indication information , the terminal directly 
determines that the used data channel is punctured . When 
the terminal has not received the indication information , the 
terminal may directly determine that the used data channel 
is not punctured . 
[ 0079 ] In a third implementation , the network device 
notifies the resource location used for the data channel to the 
terminal . When the resource location includes a preset 
punctured resource location , the terminal needs to detect the 
data channel puncturing information . 
0080 ] In this embodiment , the resource location in the 
data channel is a frequency domain resource location occu 
pied by the data channel , such as a resource block location 
occupied by the data channel , a subband location occupied 
by the data channel , or a carrier occupied by the data 
channel . The preset resource location is a punctured fre 
quency domain resource location , such as a punctured 
resource block location , a punctured subband location , or a 
punctured carrier . 
[ 0081 ] In this embodiment of this application , the network 
device may send the indication information in the first 
downlink control information indicating the resource loca 
tion in the data channel , and the indication information 
includes the preset punctured resource location in the data 
channel . 
10082 ] . Further , in this embodiment , the preset resource 
location may be preset by a system , or is notified in a system 
message or higher layer signaling ( such as RRC signaling ) . 
The network device sends information about the preset 
resource location to the terminal in the system message or 
the higher layer signaling ( such as the RRC signaling ) , and 
the terminal obtains the information about the preset 
resource location by receiving the system message or the 
higher layer signaling ( such as the RRC signaling ) . 
10083 ] In the foregoing three implementations in this 
embodiment of this application , the network device sends , to 
the terminal in the system message , the higher layer signal 
ing , or the downlink control information , the indication 
information indicating that the terminal needs to detect the 
data channel puncturing information , so that the terminal 
performs detection when needing to detect the puncturing 
information . Therefore , unnecessary detection performed by 
the terminal can be avoided , and performance is improved . 
[ 0084 ] In this embodiment of this application , if the indi 
cation information indicates that the terminal needs to detect 
the data channel puncturing information , when the data 
channel is punctured , the network device sends the data 
channel puncturing information to the terminal , and the 
terminal receives the data channel puncturing information , 
so that the terminal may determine , when receiving and 
demodulating data , data on which data channel resource 

does not belong to the terminal , and data is more desirably 
received . Therefore , a performance loss caused by punctur 
ing during data transmission is reduced . 
[ 0085 ] An implementation process in which the network 
device sends the data channel puncturing information and 
the terminal receives the data channel puncturing informa 
tion is described below based on an actual application in this 
embodiment of this application . 
[ 0086 ] In this embodiment of this application , the data 
channel puncturing information sent by the network device 
or received by the terminal includes the punctured resource 
location , and the punctured resource location includes a 
punctured time domain symbol location and / or a punctured 
resource block location in the data channel . 
[ 0087 ] In this embodiment of this application , the network 
device may send the data channel puncturing information in 
the downlink control information , and the terminal may 
receive the data channel puncturing information in the 
downlink control channel . 
[ 0088 ] Optionally , in this embodiment of this application , 
the downlink control information includes all punctured 
resource locations in the data channel , and a piece of 
downlink control information may be sent to notify the data 
channel puncturing information to all terminals transmitting 
data in a punctured data channel . In the implementation , sent 
data in the DCI can be reduced and load of the downlink 
control channel can be reduced . 
[ 0089 ] . In this embodiment of this application , a sequence 
of sending a symbol of the downlink control information 
indicating the data channel puncturing information and 
sending a symbol of a downlink data channel is not limited . 
For example , the symbol of the downlink control informa 
tion indicating the data channel puncturing information may 
be sent after or before the symbol of the downlink data 
channel is sent . 
[ 0090 ] In this embodiment of this application , there may 
be one or more of the following implementations in which 
the network device sends the punctured resource location in 
the downlink control information and the terminal receives 
the data channel puncturing information in the downlink 
control information . 
10091 ] In a first implementation , the network device noti 
fies the data channel puncturing information to at least one 
terminal in a piece of downlink control information . 
[ 0092 ] In this embodiment of this application , for ease of 
description , the downlink control information used to send 
the data channel puncturing information may be referred to 
as second downlink control information . 
f0093 ] The network device may scramble the second 
downlink control information by a radio network temporary 
identifier ( RNTI ) having a specified value , to identify that 
the second downlink control information is downlink con 
trol information used to send the data channel puncturing 
information . The specified value may be any one of FFF4 to 
FFFC , for example , may be FFF5 . Certainly , a value of the 
RNTI is not limited in this embodiment of this application , 
for example , may be any unused value selected from 0000 
to FFFF . The second downlink control information 
scrambled by the RNTI indicates the data channel punctur 
ing information . 
[ 0094 ] In this embodiment of this application , the second 
downlink control information is sent in a common search 
space . The terminal detects , in the common search space by 
the RNTI , the second downlink control information indicat 
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ing the data channel puncturing information , and determines 
the punctured resource location based on the detected sec 
ond downlink control information . 
[ 0095 ] Optionally , in this embodiment of this application , 
the second downlink control information that is scrambled 
by the RNTI and that indicates the data channel puncturing 
information may use the same number of information bits as 
that in other downlink control information format , to reduce 
a quantity of blind detection times of the terminal . The other 
downlink control information is currently used and is dif 
ferent from the downlink control information used to send 
the data channel puncturing information in this embodiment 
of this application , for example , the downlink control infor 
mation used to schedule the data channel . 
[ 0096 In a second implementation , the network device 
may send the data channel puncturing information by 
extending other downlink control information . In addition to 
a bit used to notify scheduling information , the other down 
link control information further includes an extension bit . 
The extension bit indicates the data channel puncturing 
information . The terminal receives the downlink control 
information , and determines the punctured resource location 
by the extension bit . 
[ 0097 ] In this embodiment of this application , the other 
downlink control information may be extended , and a new 
downlink control information format does not need to be 
added . 
[ 0098 ] In a third implementation , a manner in which data 
transmission in a short transmission time interval is disabled 
using the second downlink control information indicates the 
data channel puncturing information . 
[ 0099 ] In this embodiment of this application , the short 
transmission time interval is a transmission time interval that 
is less than 1 ms . For example , a transmission time interval 
of 1 ms is 14 symbols . The short transmission time interval 
may be two symbols , three symbols , or four symbols . 
[ 0100 ] In this embodiment of this application , the dis 
abling is that data transmitted in the short transmission time 
interval does not need to be received . In this embodiment of 
this application , indicating that a data channel in the short 
transmission time interval is disabled is indicating that the 
data channel in the short transmission time interval is 
punctured . 
[ 0101 ] Specifically , in this embodiment of this application , 
a dedicated bit may be used in the downlink control infor 
mation to indicate whether a data channel in a corresponding 
short transmission time interval is punctured . After receiving 
the downlink control information , the terminal may deter 
mine , by the dedicated bit specially indicating whether the 
data channel in the corresponding short transmission time 
interval is punctured , whether the data channel in the short 
transmission time interval is punctured , in other words , 
whether the data channel needs to be received . If the 
dedicated bit indicates that the data channel in the corre 
sponding short transmission time interval is punctured , the 
terminal determines that data in the short transmission time 
interval does not need to be received ; or if the dedicated bit 
indicates that the data channel in the corresponding short 
transmission time interval is not punctured , the terminal 
determines that data in the short transmission time interval 
needs to be received . 
[ 0102 ] In a fourth implementation , the data channel punc 
turing information may further include a sequence indicating 

that the data channel is punctured , and the terminal deter 
mines , by detecting the sequence , whether the data channel 
is punctured 
[ 0103 ] In this embodiment of this application , a special 
sequence may be inserted into the data channel , and whether 
a time domain symbol needs to be punctured is identified by 
the special sequence . 
[ 0104 ] It should be noted that the special sequence may be 
a pseudo random sequence , a Zadoff - Chu ( ZC ) sequence , or 
other sequence . The sequence is generated based on a 
sequence parameter . The sequence parameter may be preset , 
or may be notified by the network device to the terminal . The 
notification manner may be notifying the terminal by the 
network device in a system message , or notifying the 
terminal by the network device in a RRC signaling , or 
notifying the terminal by the network device in a piece of 
downlink control information . 
[ 0105 ] In a possible implementation , the sequence 
includes a first sequence . The first sequence is located in a 
preceding time domain symbol of a time domain symbol 
where the punctured resource location in the data channel is 
located , and indicates that puncturing is performed starting 
from the next time domain symbol of the time domain 
symbol where the first sequence is located . 
[ 0106 ] When the network device sends data , the first 
sequence is inserted into the preceding time domain symbol 
of the time domain symbol where puncturing is performed . 
When receiving the data , the terminal performs detection on 
the first sequence . If the first sequence is detected , punctur 
ing is performed starting from the next time domain symbol 
after the time domain symbol where the first sequence is 
located . The carried information may be ignored by the 
terminal , and that the carried information may be ignored is 
that data demodulation is not performed on the carried 
information . 
[ 0107 ] Further , a second sequence may be further set in 
this embodiment of this application . The second sequence is 
located in a next time domain symbol of a last time domain 
symbol where the punctured resource location in the data 
channel is located , and indicates that the data channel is not 
punctured starting from the time domain symbol where the 
second sequence is located . 
[ 0108 ] When the network device sends data , the second 
sequence is inserted into the next time domain symbol of the 
last time domain symbol where the punctured resource 
location is located , so that the terminal can determine , when 
the second sequence is detected , that the time domain 
symbol where the second sequence is located and a time 
domain symbol after the time domain symbol where the 
second sequence is located are not punctured , and the 
terminal normally receives the carried information . 
[ 0109 ] In this embodiment of this application , the punc 
turing information is indicated using the fourth implemen 
tation , so that the terminal can be instructed to detect the data 
channel puncturing information while control information 
and signaling are not added . 
[ 0110 ] In this embodiment of this application , the network 
device sends the data channel puncturing information to the 
terminal , so that the terminal receives the data channel 
puncturing information , the terminal may determine , when 
receiving data , data on which data channel resource does not 
belong to the terminal , and data is more desirably received 
and demodulated . Therefore , a performance loss caused by 
puncturing during data transmission is reduced . 
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[ 0111 ] The foregoing mainly describes the solutions pro 
vided in the embodiments of this application from the 
perspective of interaction between the network device and 
the terminal . It may be understood that , to implement the 
foregoing functions , the network device and the terminal 
include a corresponding hardware structure and / or software 
module for performing the functions . With reference to the 
examples described in the embodiments disclosed in this 
application , units and algorithm steps can be implemented 
by hardware or a combination of hardware and computer 
software in this embodiment of this application . Whether the 
functions are performed by hardware or computer software 
driving hardware depends on particular applications and 
design constraint conditions of the technical solutions . A 
person skilled in the art may use different methods to 
implement the described functions for each particular appli 
cation , but it should not be considered that the implemen 
tation goes beyond the scope of the technical solutions in the 
embodiments of this application . 
[ 0112 ] In this embodiment of this application , functional 
units of the network device and the terminal may be obtained 
through division based on the foregoing method example . 
For example , each functional unit may be obtained through 
division based on each function , or two or more functions 
may be integrated into one processing unit . The integrated 
unit may be implemented in a form of hardware , or may be 
implemented in a form of a software functional unit . It 
should be noted that the unit division in the embodiments of 
this application is an example , and is merely logical function 
division . There may be other division manner in an actual 
implementation . 
[ 0113 ] When an integrated unit is used , FIG . 3 is a 
schematic structural diagram of a possible network device 
100 according to an embodiment of this application . The 
network device 100 may include a processing unit 101 and 
a sending unit 102 . The processing unit 101 is configured to 
control and manage an action performed by the network 
device 100 . For example , the processing unit 101 may be 
configured to support the network device 100 in performing 
processes S101 , S103 , and S105 in FIG . 2 : determining 
indication information indicating that a terminal needs to 
detect data channel puncturing information , determining a 
data channel and the data channel puncturing information , 
and sending the indication information , the data channel 
puncturing information , and the data channel to the terminal 
by the sending unit 102 . Certainly , the processing unit 101 
may be further configured to support the network device 100 
in performing other process of a technology described in the 
specification . The sending unit 102 is configured to support 
communication between the network device 100 and other 
communications entity , for example , communication 
between the network device 100 and the terminal shown in 
FIG . 2 . The network device 100 may further include a 
storage unit 103 , configured to store program code and data 
of the network device . 
[ 0114 ] The processing unit 101 may be a processor or a 
controller . The sending unit 102 may be a communications 
interface , a transceiver , a transceiver circuit , or the like . The 
communications interface is a collective name , and may 
include one or more interfaces . The storage unit 103 may be 
a memory . 
[ 0115 ] When the processing unit 101 is a processor , the 
sending unit 102 is a communications interface , and the 
storage unit 103 is a memory , the network device 100 in this 

embodiment of this application may be a network device 
shown in FIG . 4 . The network device shown in FIG . 4 may 
be a base station device 1000 . 
[ 0116 ] FIG . 4 shows a possible base station device 1000 
according to an embodiment of this application , in other 
words , shows another possible network device according to 
an embodiment of this application . Referring to FIG . 4 , the 
base station device 1000 includes a processor 1001 and a 
communications interface 1002 . The processor 1001 may be 
a controller , and is indicated as a “ controller / processor 
1001 ” in FIG . 4 . The communications interface 1002 is 
configured to : support information sending and receiving 
between the base station device 1000 and the terminal in the 
foregoing embodiment , and support radiocommunication 
between the base station device 1000 and other communi 
cations entity . The processor 1001 performs various func 
tions used to communicate with the terminal , and may 
further demodulate or modulate data on an uplink and / or a 
downlink . 
10117 ] The base station device 1000 may further include a 
memory 1003 , and the memory 1003 is configured to store 
program code and data of the base station device 1000 . 
[ 0118 ] Further , the base station device 1000 may further 
include a transmitter / receiver 1004 . The transmitter / receiver 
1004 is configured to : support information sending and 
receiving between the base station device 1000 and the 
terminal in the foregoing embodiment , and support radio 
communication between the terminal and other terminal . 
The processor 1001 may perform various functions used to 
communicate with the terminal . For example , on the uplink , 
an uplink signal from the terminal is received by an antenna , 
demodulated by the receiver 1004 ( for example , a high 
frequency signal is demodulated into a baseband signal ) , and 
is further processed by the processor 1001 , to restore service 
data and signaling information sent by the terminal . On the 
downlink , service data and a signaling information are 
processed by the processor 1001 , and are modulated by the 
transmitter 1004 ( for example , a baseband signal is modu 
lated into a high frequency signal ) to generate a downlink 
signal . The downlink signal is transmitted to the terminal by 
the antenna . It should be noted that the demodulation or 
modulation function may alternatively be implemented by 
the processor 1001 . 
[ 0119 ] It may be understood that FIG . 4 shows only a 
simplified design of the base station device 1000 . In an 
actual application , the base station device 1000 may include 
any quantity of transmitters , receivers , processors , control 
lers , memories , communications units , and the like . All base 
station devices that can implement this embodiment of this 
application fall within the protection scope of the embodi 
ments of this application . 
[ 0120 ] It may be further understood that the network 
device 100 and the base station device 1000 in the embodi 
ments of this application may be configured to implement 
the corresponding function of the network device in the 
foregoing method embodiment in the embodiments of this 
application . Therefore , for content that is not described in 
detail in this embodiment of this application , refer to 
descriptions of a related method embodiment . Details are 
not described herein again in this embodiment of this 
application . 
[ 0121 ] When an integrated unit is used , FIG . 5 is a 
schematic structural diagram of a possible terminal 200 
according to an embodiment of this application . The termi 
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nal 200 includes a receiving unit 201 and a processing unit 
202 . The processing unit 202 is configured to control and 
manage an action performed by the terminal 200 . For 
example , the processing unit 202 may be configured to 
support the terminal 200 in performing processes S102 , 
S104 , and S106 in FIG . 2 : receiving indication information , 
data channel puncturing information , and a data channel 
from a network device by the receiving unit 201 , determin 
ing , based on the indication information , that the data 
channel puncturing information needs to be detected , and 
determining a punctured resource location in the received 
data channel based on the data channel puncturing informa 
tion . Certainly , the processing unit 202 may be further 
configured to support the terminal 200 in performing other 
process of a technology described in the specification . The 
receiving unit 201 is configured to support communication 
between the terminal 200 and other communications entity , 
for example , communication between the terminal 200 and 
the network device shown in FIG . 2 . The terminal 200 may 
further include a storage unit 203 , configured to store 
program code and data of the terminal . 
[ 0122 ] The processing unit 202 may be a processor or a 
controller . The receiving unit 201 may be a communications 
interface , a transceiver , a transceiver circuit , or the like . The 
communications interface is a collective name , and may 
include one or more interfaces . The storage unit 203 may be 
a memory . 

[ 0123 ] When the processing unit 202 is a processor , the 
receiving unit 201 is a communications interface , and the 
storage unit 203 is a memory , the terminal 200 in this 
embodiment of this application may be a terminal 2000 
shown in FIG . 6 . 

( 0127 ] It should be noted that , the processor or the con 
troller in the embodiments of this application may be a 
central processing unit ( CPU ) , a general - purpose processor , 
a digital signal processor ( DSP ) , an application - specific 
integrated circuit ( ASIC ) , a field programmable gate array 
( FPGA ) or other programmable logic device , a transistor 
logic device , a hardware component , or any combination 
thereof . The processor or the controller may implement or 
execute various examples of logical blocks , modules , and 
circuits that are described with reference to the content 
disclosed in this application . Alternatively , the processor 
may be a combination of computing functions , for example , 
a combination of one or more microprocessors or a combi 
nation of a DSP and a microprocessor . The bus may be a 
peripheral component interconnect ( PCI ) bus , an extended 
industry standard architecture ( EISA ) bus , or the like . The 
bus may be classified into an address bus , a data bus , a 
control bus , and the like . 
0128 ] A person skilled in the art should understand that 
the embodiments of this application may be provided as a 
method , a system , or a computer program product . There 
fore , the embodiments of this application may use a form of 
hardware only embodiments , software only embodiments , 
or embodiments with a combination of software and hard 
ware . Moreover , the embodiments of this application may 
use a form of a computer program product that is imple 
mented on one or more computer - usable storage media 
( including but not limited to a magnetic disk storage , a 
CD - ROM , an optical memory , and the like ) that include 
computer usable program code . 
[ 0129 ] The embodiments of this application are described 
with reference to the flowcharts and / or block diagrams of the 
method , the device ( system ) , and the computer program 
product according to the embodiments of this application . It 
should be understood that computer program instructions 
may be used to implement each process and / or each block in 
the flowcharts and / or the block diagrams , and a combination 
of a process and / or a block in the flowcharts and / or the block 
diagrams . These computer program instructions may be 
provided for a general - purpose computer , a special - purpose 
computer , an embedded processor , or a processor of other 
programmable data processing device to generate a 
machine , so that the instructions executed by the computer 
or the processor of the other programmable data processing 
device generate an apparatus for implementing a specific 
function in one or more processes in the flowcharts and / or in 
one or more blocks in the block diagrams . 
( 0130 ] These computer program instructions may be 
stored in a computer readable memory that can instruct the 
computer or the other programmable data processing device 
to work in a specific manner , so that the instructions stored 
in the computer readable memory generate an artifact that 
includes an instruction apparatus . The instruction apparatus 
implements a specific function in one or more processes in 
the flowcharts and / or in one or more blocks in the block 
diagrams . 
[ 0131 ] These computer program instructions may also be 
loaded onto a computer or other programmable data pro 
cessing device , so that a series of operations and steps are 
performed on the computer or the other programmable 
device , thereby generating computer - implemented process 
ing . Therefore , the instructions executed on the computer or 
the other programmable device provide steps for implement 

[ 0124 ] FIG . 6 shows a possible terminal 2000 according to 
an embodiment of this application . The terminal 2000 
includes a processor 2001 , a communications interface 
2002 , and a memory 2003 . Optionally , the terminal 2000 
may further include a bus 2004 . The communications inter 
face 2002 , the processor 2001 , and the memory 2003 may be 
connected to each other by the bus 2004 . For ease of 
indication , the bus is indicated by only one bold line in FIG . 
6 . However , it does not indicate that there is only one bus or 
only one type of bus . 
10125 ] . It may be understood that FIG . 6 shows only a 
simplified design of the terminal 2000 . In an actual appli 
cation , the terminal 2000 is not limited to the foregoing 
structure . For example , the terminal 2000 may further 
include a display device , an input / output interface , and the 
like . All terminals that can implement this embodiment of 
this application fall within the protection scope of the 
embodiments of this application . 
[ 0126 ] It may be further understood that the terminal 200 
and the terminal 2000 in the embodiments of this application 
may be configured to implement the corresponding function 
of the terminal in the foregoing method embodiment in the 
embodiments of this application . Therefore , for content that 
is not described in detail in this embodiment of this appli 
cation , refer to descriptions of a related method embodi 
ment . Details are not described herein again in this embodi 
ment of this application . 



US 2019 / 0200235 A1 Jun . 27 , 2019 

ing a specific function in one or more processes in the 
flowcharts and / or in one or more blocks in the block 
diagrams . 

1 . A method , comprising : 
receiving , by a terminal , indication information from a 

network device , wherein the indication information 
instructs the terminal to monitor for data channel 
puncturing information ; 

receiving , by the terminal , the data channel puncturing 
information from the network device based on the 
indication information , wherein the data channel punc 
turing information indicates a punctured resource loca 
tion ; and 

receiving , by the terminal , a data channel from the net 
work device , wherein information to be sent to the 
terminal is not carried at the punctured resource loca 
tion in the data channel . 

2 . The method according to claim 1 , wherein the indica 
tion information is carried in a system message . 

3 . The method according to claim 1 , wherein the indica 
tion information is carried in radio resource control ( RRC ) 
signaling . 

4 . The method according to claim 1 , wherein the data 
channel puncturing information is carried in second down 
link control information sent in a common search space . 

5 . The method according to claim 4 , wherein the second 
downlink control information is scrambled by a radio net 
work temporary identifier ( RNTI ) , and a value of the RNTI 
is a specified value that identifies that the second downlink 
control information is used to send the data channel punc 
turing information . 

6 . The method according to claim 4 , wherein a symbol of 
the second downlink control information is sent after a 
symbol of the data channel . 

7 . The method according to claim 1 , wherein the punc 
tured resource location includes a punctured time domain 
symbol location or a punctured resource block location in 
the data channel . 

8 . A method , comprising : 
sending , by a network device , indication information to a 

terminal , wherein the indication information instructs 
the terminal to monitor for data channel puncturing 
information ; 

sending , by the network device , the data channel punc 
turing information to the terminal , wherein the data 
channel puncturing information indicates a punctured 
resource location ; and 

sending , by the network device , a data channel to the 
terminal , wherein the data channel is punctured at the 
resource location . 

9 . The method according to claim 8 , wherein the indica 
tion information is carried in a system message or radio 
resource control ( RRC ) signaling . 

10 . The method according to claim 8 , wherein the data 
channel puncturing information is carried in second down 
link control information sent in a common search space . 

11 . The method according to claim 10 , wherein the second 
downlink control information is scrambled by a radio net 
work temporary identifier ( RNTI ) and a value of the RNTI 
is a specified value that identifies that the second downlink 
control information is used to send the data channel punc 
turing information . 

12 . The method according to claim 10 , wherein a symbol 
of the second downlink control information is sent after a 
symbol of the data channel . 

13 . The method according to claim 8 , wherein the punc 
tured resource location includes a punctured time domain 
symbol location . 

14 . The method according to claim 8 , wherein the punc 
tured resource location includes a punctured resource block 
location in the data channel . 

15 . An apparatus , comprising : 
a processor ; and 
a communication interface ; 
wherein the communication interface is configured to 

receive indication information , data channel puncturing 
information , and a data channel from a network device , 
wherein the indication information instructs the appa 
ratus to monitor for the data channel puncturing infor 
mation , the data channel puncturing information indi 
cates a punctured resource location , and information to 
be sent to the apparatus is not carried at the punctured 
resource location in the data channel ; and 

wherein the processor is configured to : determine , based 
on the indication information , to detect the data channel 
puncturing information , and determine the punctured 
resource location in the received data channel based on 
the data channel puncturing information . 

16 . The apparatus according to claim 15 , wherein the 
indication information is carried in a system message or 
radio resource control ( RRC ) signaling . 

17 . The apparatus according to claim 15 , wherein the data 
channel puncturing information is carried in second down 
link control information sent in a common search space . 

18 . The apparatus according to claim 17 , wherein the 
second downlink control information is scrambled by a radio 
network temporary identifier ( RNTI ) and a value of the 
RNTI is a specified value that identifies that the second 
downlink control information is used to send the data 
channel puncturing information . 

19 . The apparatus according to claim 17 , wherein a 
symbol of the second downlink control information is sent 
after a symbol of the data channel . 

20 . The apparatus according to claim 15 , wherein the 
punctured resource location includes a punctured time 
domain symbol location or a punctured resource block 
location in the data channel . 

* * * * * 




