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METHOD FOR TRANSMITTING/RECEIVING DATA IN WIRELESS

COMMUNICATION SYSTEM, AND APPARATUS THEREFOR

BACKGROUND OF THE INVENTION

Field of the invention

[1] The present invention relates to a wireless communication system and, more

particularly, to a method of transmitting and receiving data and an apparatus supporting the

same.
Related Art
[2] Mobile communication systems have been generally developed to provide voice

services while guaranteeing user mobility. Such mobile communication systems have
gradually expanded their coverage from voice services through data services up to high-speed
data services. However, as current mobile communication systems suffer resource
shortages and users demand even higher-speed services, development of more advanced
mobile communication systems is needed.

[3] The requirements of the next-generation mobile communication system may include
supporting huge data traffic, a remarkable increase in the transfer rate of each user, the
accommodation of a significantly increased number of connection devices, very low end-to-
end latency, and high energy efficiency. To this end, various techniques, such as small cell
enhancement, dual connectivity, massive multiple input multiple output (MIMO), in-band
full duplex, non-orthogonal multiple access (NOMA), supporting super-wideband, and device

networking, have been researched.

SUMMARY OF THE INVENTION
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[4] The present invention provides a method of transmitting and receiving data in a
wireless communication system and an apparatus therefor.

[5] In relation to the method and apparatus, this specification proposes a method of
configuring bundling for a downlink shared channel (e.g., PDSCH) and an apparatus therefor.
[6] Specifically, this specification proposes a method for dynamically configuring a
bundling size for a downlink shared channel based on downlink control information (DCI)
transmitted by a base station and an apparatus therefor.

[7] Technical objects to be achieved in the present invention are not limited to the above-
described technical objects, and other technical objects not described above may be evidently
understood by a person having ordinary skill in the art to which the present invention pertains
from the following description.

[8] In an aspect, a method for a user terminal to transmit and receive data in a wireless
communication system includes receiving downlink control information from a base station,
wherein the downlink control information comprises an indicator for setting a bundling size
of a downlink shared channel and receiving downlink data from the base station through the
downlink shared channel configured based on the downlink control information, wherein the
bundling size is set based on a value of the indicator.

[9] Furthermore, the method further includes receiving configuration information
including a plurality of bundling size sets, each set having at least one candidate value for the
bundling size, from the base station.

[10]  Furthermore, in an embodiment of the present invention, when the value of the
indicator is “0”, a specific bundling size set having one candidate value among the plurality
of bundling size sets is configured as a set for setting the bundling size. The bundling size is
determined by a candidate value included in the specific bundling size set.

[11]  Furthermore, in an embodiment of the present invention, when the value of the
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indicator is “1”, bundling size sets including two candidate values among the plurality of
bundling size sets are configured as a set for setting the bundling size.

[12]  Furthermore, in an embodiment of the present invention, the bundling size is set as
one of the two candidate values based on a result of a comparison between the number of
physical resource blocks contiguous in a frequency axis and a threshold value.

[13]  Furthermore, in an embodiment of the present invention, when the number of
contiguous physical resource blocks is greater than the threshold value, the bundling size is
set as a greater value of the two candidate values.

[14]  Furthermore, in an embodiment of the present invention, when the number of
contiguous physical resource blocks is smaller than the threshold value, the bundling size is
set as a smaller value of the two candidate values.

[15]  Furthermore, in an embodiment of the present invention, the threshold value is a
value obtained by dividing a resource block of a bandwidth for an active bandwidth part
(BWP) by 2.

[16]  Furthermore, in an aspect, a method for a base station to transmit and receive data in
a wireless communication system includes transmitting downlink control information to the
user equipment, wherein the downlink control information comprises an indicator for setting
a bundling size of a downlink shared channel and transmitting downlink data to the user
equipment through the downlink shared channel configured based on the downlink control
information, wherein the bundling size is set based on a value of the indicator.

[17]  Furthermore, in an aspect, a user equipment transmitting and receiving data in a
wireless communication system includes a radio frequency (RF) module configured to
transmit and receive radio signals and a processor functionally connected to the RF module.
The processor is configured to receive downlink control information from a base station,

wherein the downlink control information comprises an indicator for setting a bundling size
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of a downlink shared channel and to receive downlink data from the base station through the
downlink shared channel configured based on the downlink control information. Te

bundling size is set based on a value of the indicator.

BRIEF DESCRIPTION OF THE DRAWINGS
[18]  In order to help understanding of the present invention, the accompanying drawings
which are included as a part of the Detailed Description provide embodiments of the present
invention and describe the technical features of the present invention together with the
Detailed Description.
[19] FIG. 1 is a diagram illustrating an example of an overall system structure of NR to
which a method proposed in the present specification may be applied.
[20]  FIG. 2 illustrates a relationship between an uplink frame and a downlink frame in a
wireless communication system to which the method proposed in the present specification
may be applied.
[21] FIG. 3 illustrates an example of a resource grid supported in the wireless
communication system to which the method proposed in the present specification may be
applied.
[22]  FIG. 4 shows examples of antenna ports and resource grids for each numerology to
which a method proposed in this specification may be applied.
[23] FIG. 5 is a diagram showing an example of a self-contained slot structure to which a
method proposed in this specification may be applied.
[24]  FIG. 6 shows an operational flowchart of a UE which transmits and receives data in a
wireless communication system to which a method proposed in this specification may be
applied.
[25]  FIG. 7 shows an operational flowchart of a base station which transmits and receives
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data in a wireless communication system to which a method proposed in this specification
may be applied.

[26]  FIG. 8 illustrates a block diagram of a wireless communication apparatus according
to an embodiment of the present invention.

[27]  FIG. 9 illustrates a block diagram of a communication apparatus according to an
embodiment of the present invention.

[28] FIG. 10 is a diagram showing an example of the RF module of a wireless
communication apparatus to which a method proposed in this specification may be applied.
[29] FIG. 11 is a diagram showing another example of the RF module of a wireless

communication apparatus to which a method proposed in this specification may be applied.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[30] Some embodiments of the present disclosure are described in detail with reference to
the accompanying drawings. A detailed description to be disclosed along with the
accompanying drawings is intended to describe some exemplary embodiments of the present
disclosure and is not intended to describe a sole embodiment of the present disclosure. The
following detailed description includes more details in order to provide full understanding of
the present disclosure. However, those skilled in the art will understand that the present
disclosure may be implemented without such more details.

[31] In some cases, in order to avoid making the concept of the present disclosure vague,
known structures and devices are omitted or may be shown in a block diagram form based on
the core functions of each structure and device.

[32] In the present disclosure, a base station has the meaning of a terminal node of a
network over which the base station directly communicates with a terminal. In this document,

a specific operation that is described to be performed by a base station may be performed by
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an upper node of the base station according to circumstances. That is, it is evident that in a
network including a plurality of network nodes including a base station, various operations
performed for communication with a terminal may be performed by the base station or other
network nodes other than the base station. The base station (BS) may be substituted with
another term, such as a fixed station, a Node B, an eNB (evolved-NodeB), a base transceiver
system (BTS), or an access point (AP) gNB (next generation NB, general NB, gNodeB).
Furthermore, the terminal may be fixed or may have mobility and may be substituted with
another term, such as user equipment (UE), a mobile station (MS), a user terminal (UT), a
mobile subscriber station (MSS), a subscriber station (SS), an advanced mobile station
(AMS), a wireless terminal (WT), a machine-type communication (MTC) device, a machine-
to-Machine (M2M) device, or a device-to-device (D2D) device.

[33] Hereinafter, downlink (DL) means communication from a base station to UE, and
uplink (UL) means communication from UE to a base station. In DL, a transmitter may be
part of a base station, and a receiver may be part of UE. In UL, a transmitter may be part of
UE, and a receiver may be part of a base station.

[34]  Specific terms used in the following description have been provided to help
understanding of the present disclosure, and the use of such specific terms may be changed in
various forms without departing from the technical sprit of the present disclosure.

[35] The following technologies may be used in a variety of wireless communication
systems, such as code division multiple access (CDMA), frequency division multiple access
(FDMA), time division multiple access (TDMA), orthogonal frequency division multiple
access (OFDMA), single carrier frequency division multiple access (SC-FDMA), and non-
orthogonal multiple access (NOMA). CDMA may be implemented using a radio
technology, such as universal terrestrial radio access (UTRA) or CDMA2000. TDMA may

be implemented using a radio technology, such as global system for mobile communications
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(GSM)/general packet radio service (GPRS)/enhanced data rates for GSM evolution (EDGE).
OFDMA may be implemented using a radio technology, such as Institute of electrical and
electronics engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, or
evolved UTRA (E-UTRA). UTRA is part of a universal mobile telecommunications system
(UMTS). 3rd generation partnership project (3GPP) Long term evolution (LTE) is part of an
evolved UMTS (E-UMTYS) using evolved UMTS terrestrial radio access (E-UTRA), and it
adopts OFDMA in downlink and adopts SC-FDMA in uplink. LTE-advanced (LTE-A) is the
evolution of 3GPP LTE.

[36] Embodiments of the present disclosure may be supported by the standard documents
disclosed in at least one of IEEE 802, 3GPP, and 3GPP2, that is, radio access systems. That
is, steps or portions that belong to the embodiments of the present disclosure and that are not
described in order to clearly expose the technical spirit of the present disclosure may be
supported by the documents. Furthermore, all terms disclosed in this document may be
described by the standard documents.

[37]  In order to more clarify a description, 3GPP LTE/LTE-A/NR (New RAT) is chiefly

described, but the technical characteristics of the present disclosure are not limited thereto.

[38]  Definition of terms

[39] eLTE eNB: An eLTE eNB is an evolution of an eNB that supports a connection for
an EPC and an NGC.

[40]  gNB: Anode for supporting NR in addition to a connection with an NGC

[41] New RAN: Aradio access network that supports NR or E-UTRA or interacts with an
NGC

[42]  Network slice: A network slice is a network defined by an operator so as to provide a
solution optimized for a specific market scenario that requires a specific requirement together

with an inter-terminal range.
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[43]  Network function: A network function is a logical node in a network infra that has a
well-defined external interface and a well-defined functional operation.

[44] NG-C: A control plane interface used for NG2 reference point between new RAN
and an NGC

[45] NG-U: A user plane interface used for NG3 reference point between new RAN and
an NGC

[46]  Non-standalone NR: A deployment configuration in which a gNB requires an LTE
eNB as an anchor for a control plane connection to an EPC or requires an eLTE eNB as an
anchor for a control plane connection to an NGC

[47]  Non-standalone E-UTRA: A deployment configuration an eLTE eNB requires a gNB
as an anchor for a control plane connection to an NGC.

[48]  User plane gateway: A terminal point of NG-U interface

[49]  General system

[50] FIG 1 is a diagram illustrating an example of an overall structure of a new radio
(NR) system to which a method proposed by the present disclosure may be implemented.

[51] Referring to FIG. 1, an NG-RAN is composed of gNBs that provide an NG-RA user
plane (new AS sublayer/PDCP/RLC/MAC/PHY) and a control plane (RRC) protocol
terminal for a UE (User Equipment).

[52]  The gNBs are connected to each other via an Xn interface.

[53] The gNBs are also connected to an NGC via an NG interface.

[54]  More specifically, the gNBs are connected to a Access and Mobility Management
Function (AMF) via an N2 interface and a User Plane Function (UPF) via an N3 interface.

[55] New Rat (NR) Numerology and frame structure

[56] In the NR system, multiple numerologies may be supported. The numerologies
may be defined by subcarrier spacing and a CP (Cyclic Prefix) overhead. Spacing between
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the plurality of subcarriers may be derived by scaling basic subcarrier spacing into an integer

N (or'u ). In addition, although a very low subcarrier spacing is assumed not to be used at
a very high subcarrier frequency, a numerology to be used may be selected regardless of a
frequency band.

[57] Inaddition, in the NR system, a variety of frame structures according to the multiple
numerologies may be supported.

[58]  Hereinafter, an Orthogonal Frequency Division Multiplexing (OFDM) numerology
and a frame structure, which may be considered in the NR system, will be described.

[59] Aplurality of OFDM numerologies supported in the NR system may be defined as in
Table 1.

[60] [Table 1]

H Af =2#.15[kHZ] Cyclic prefix

0 15 Normal

1 30 Normal

2 60 Normal, Extended
3 120 Normal

4 240 Normal

5 480 Normal

5 480 Normal

[61] Regarding a frame structure in the NR system, a size of various fields in the time

domain is expressed as a multiple of a time unit of Ts =]/(Afmax 'Nf). In this case,

— . 3 —
Af . = 480-10 cand Ni=40%  p| and UL transmission is configured as a radio frame

T, =(Af, N, /100)-T, =10 ms

having a section of The radio frame is composed of ten
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(Afmax N /1000)'Ts :1ms' In this case, there may

subframes each having a section of Tor =
be a set of UL frames and a set of DL frames.

[62]  FIG. 2 illustrates a relationship between a UL frame and a DL frame in a wireless
communication system to which a method proposed by the present disclosure may be
implemented.

[63] As illustrated in FIG. 2, a UL frame number | from a User Equipment (UE) needs to

= NTATS

be transmitted Tra before the start of a corresponding DL frame in the UE.

[64] Regarding the numerology # , slots are numbered in ascending order of

£ 0, N 1

nsﬂ S {0,..., NSIOtS# frame } in a

—1} . . . n
subframe 1} in a subframe, and in ascending order of

: . . N NE
radio frame. One slot is composed of continuous OFDM symbols of %™ and %™ js
y7i
determined depending on a numerology in use and slot configuration. The start of slots N

ENK
s Ym i the same

in a subframe is temporally aligned with the start of OFDM symbols n
subframe.

[65] Not all UEs are able to transmit and receive at the same time, and this means that not
all OFDM symbols in a DL slot or an UL slot are available to be used.

[66] Table 2 shows the number of OFDM symbols per slot for a normal CP in the
numerology #, and Table 3 shows the number of OFDM symbols per slot for an extended

CP in the numerology # .

[67]  [Table 2]

Slot configuration

P 0 1
N A N slots,u N slotsu N A N slotsu N slots,u
symb frame subframe symb frame subframe

10




0 14 10 1 20
1 14 20 2 40
2 14 40 4 80
3 14 80 8 -
4 14 160 16 -
5 14 320 32 -
[68] [Table 3]
Slot configuration
P 0 1
Ny N | NG Njoss
0 12 10 1 20
1 12 20 2 40
2 12 40 4 80
3 12 80 8 -
4 12 160 16 -
5 12 320 32 -

[69] NR physical resource

[70]  Regarding physical resources in the NR system, an antenna port, a resource grid, a

resource element, a resource block, a carrier part, etc. may be considered.

[71]  Hereinafter, the above physical resources possible to be considered in the NR system
will be described in more detail.

[72]  First, regarding an antenna port, the antenna port is defined such that a channel over
which a symbol on one antenna port is transmitted can be inferred from another channel over

which a symbol on the same antenna port is transmitted. When large-scale properties of a
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channel received over which a symbol on one antenna port can be inferred from another
channel over which a symbol on another antenna port is transmitted, the two antenna ports
may be in a QC/QCL (quasi co-located or quasi co-location) relationship. Herein, the large-
scale properties may include at least one of delay spread, Doppler spread, Doppler shift,
average gain, and average delay.

[73] FIG. 3 shows an example of a resource grid supported in a wireless communication

system to which a method proposed in this specification may be applied.

y7 RB
NzgNse subcarriers

[74]  FIG 3 illustrates an example in which a resource grid includes
on the frequency domain and one subframe includes 14-2u OFDM symbols, but the present
invention is not limited thereto.

[75] In the NR system, a transmitted signal is described by one or more resource grids

NSBN RB 2#N(#)

including s¢ subcarriers and Ym  OFDM  symbols. In this case,

)7 max, u mex, i | . . .. . .
Nge <Nrs™”  The Nre'” indicates a maximum transmission bandwidth, which may be

different between numerologies and between uplink and downlink.

[76] In this case, as in FIG. 4, one resource grid may be configured for each numerology
M and antenna port p.

[77]  FIG. 4 shows examples of antenna ports and resource grids for each numerology to
which a method proposed in this specification may be applied.

[78]  Each element of the resource grid for the numerology # and the antenna port p is

indicated as a resource element, and may be uniquely identified by an index pair (k’l).

| =0,..2“N®W. 1

symb

k=0,.,N4NRB -1

Herein, is an index in the frequency domain, and

indicates a location of a symbol in a subframe. To indicate a resource element in a slot, the

_ ~ .
index pair (k'l) isused. Herein, 1=0,s Ny 1_
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[79] The resource element (k’ ) for the numerology # and the antenna port p

(p.u)
al’ . : :
corresponds to a complex value %' . When there is no risk of confusion or when a

specific antenna port or numerology is specified, the indexes p and # may be dropped and

(p)
a” a :
thereby the complex value may become %! or "',

NP =12

[80] Inaddition, a physical resource block is defined as " s continuous subcarriers

in the frequency domain. In the frequency domain, physical resource blocks may be

numbered from 0 to Nee =1 At this point, a relationship between the physical resource

block number ™rs and the resource elements (K1) may be given as in Equation 1 [
Equation 1]
N k
PRB — RB
NSC

[81] In addition, regarding a carrier part, a UE may be configured to receive or transmit

the carrier part using only a subset of a resource grid. At this point, a set of resource blocks

Nire —1 in the

which the UE is configured to receive or transmit are numbered from 0 to
frequency region.

[82] Beam management

[83] In NR, beam management is defined as follows.

[84] Beam management: a set of L1/L2 procedures for obtaining and maintaining a set of
TRP(s) and/or UE beams which may be used for DL and UL transmission and reception, and
includes at least the following contents:

[85] - Beam determination: an operation for a TRP(s) or a UE to select its own

transmission/reception beam.
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[86] - Beam measurement: an operation for a TRP(s) or a UE to measure the
characteristics of a received beamforming signal.

[87] - Beam reporting: an operation for a UE to report information of a beamformed
signal based on beam measurement.

[88] - Beam sweeping: an operation of covering a space region using beams transmitted
and/or received at time intervals according to a predetermined method.

[89]

[90]  Furthermore, a TX/Rx beam correspondence in a TRP and a UE is defined as follows.
[91] - A Tx/Rx beam correspondence in a TRP is maintained when at least one of the
followings is satisfied.

[92] - A TRP may determine a TRP reception beam for uplink reception based on the
downlink measurement of a UE for one or more Tx beams of the TRP.

[93] - A TRP may determine a TRP Tx beam for downlink transmission based on the
uplink measurement of the TRP for one or more Rx beams of the TRP.

[94] - A Tx/Rx beam correspondence in a UE is maintained when at least one of the
followings is satisfied.

[95] - A UE may determine a UE Tx beam for uplink transmission based on the downlink
measurement of the UE for one or more Rx beams of the UE.

[96] - A UE may determine a UE Rx beam for downlink reception based on the indication
of a TRP based on uplink measurement for one or more Tx beams.

[97] - Capability indication of UE beam correspondence-related information is supported
by a TRP.

[98]  The following DL L1/L2 beam management procedure is supported within one or
multiple TRPs.

[99] P-1: it is used to enable UE measurement for a different TRP Tx beam in order to
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support the selection of a TRP Tx beam/UE Rx beam(s).

[100] - In the case of beamforming in a TRP, in general, intra/inter-TRP Tx beam sweep is
included in a different beam set. For beamforming in a UE, it typically includes UE Rx
beam sweep from a set of different beams.

[101] P-2: UE measurement for a different TRP Tx beam is used to change an inter/intra-
TRP Tx beam(s).

[102] P-3:if a UE uses beamforming, UE measurement for the same TRP Tx beam is used
to change a UE Rx beam.

[103] Aperiodic reporting triggered by at least network is supported in the P-1, P-2 and P-
3-related operations.

[104] UE measurement based on an RS for beam management (at least CSI-RS) includes K
(a total number of beams) beams. A UE reports the measurement results of selected N Tx
beams. In this case, N is not essentially a fixed number. A procedure based on an RS for a
mobility object is not excluded. Reporting information includes information indicating a
measurement quantity for an N beam(s) when at least N<K and N DL transmission beams.
In particular, a UE may report CSI-RS resource indicator (CRI) of N’ with respect to K'> 1
non-zero-power (NZP) CSI- RS resources.

[105] The following higher layer parameters may be configured in a UE for beam
management.

[106] - N>1 reporting setting, M>1 resource setting

[107] - Links between reporting setting and resource setting are established in an agreed
CSI measurement configuration.

[108] - CSI-RS-based P-1 and P-2 are supported as resource and reporting setting.

[109] - P-3 may be supported regardless of whether reporting setting is present or not.

[110] - Reporting setting including at least the following contents.
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[111] - Information indicating a selected beam

[112] - L1 measurement reporting

[113] - Time domain operation (e.g., an aperiodic operation, a periodic operation, a semi-
persistent operation)

[114] - Frequency granularity when several frequency granularities are supported

[115] - Resource setting including at least the following contents

[116] - Time domain operation (e.g., an aperiodic operation, a periodic operation, a semi-
persistent operation)

[117] - RS type: at least NZP CSI-RS

[118] - Atleast one CSI-RS resource set. Each CSI-RS resource set includes K>1 CSI-RS
resources (some parameters of the K CSI-RS resources may be the same. For example, a
port number, a time domain operation, density and a period)

[119] Furthermore, NR supports the following beam reporting by taking into consideration
L groups where L> 1.

[120] - Information indicating a minimum group

[121] - Measurement quantity for an N1 beam (L1 RSRP and CSI reporting support (if a
CSI-RS is for CSI acquisition))

[122] - Information indicating NI DL transmission beams if applicable

[123] Beam reporting based on a group, such as that described above, may be configured in
a UE unit. Furthermore, the group-based beam reporting may be turned off in a UE unit
(e.g., when L=1or NI =1).

[124] NR supports that a UE can trigger a mechanism for recovery from a beam failure.
[125] A beam failure event occurs when quality of a beam pair link of an associated control
channel is sufficiently low (e.g., a comparison with a threshold value, the timeout of an

associated timer). A mechanism for recovery from a beam failure (or obstacle) is triggered
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when a beam obstacle occurs.

[126] A network explicitly configures a UE having resources for transmitting an UL signal
for a recovery object. The configuration of resources is supported at the place where a base
station listens from some or all of directions (e.g., random access region).

[127] An UL transmission/resource reporting a beam obstacle may be located at the same
time instance as a PRACH (resource orthogonal to a PRACH resource) and at a time instance
different from that of a PRACH (configurable with respect to a UE). The transmission of a
DL signal is supported so that a UE can monitor a beam in order to identify new potential
beams.

[128] NR supports beam management regardless of a beam-related indication. If a beam-
related indication is provided, information regarding a UE-side beamforming/reception
procedure used for CSI-RS-based measurement may be indicated with respect to the UE
through QCL. It is expected that parameters for delay, Doppler, an average gain, etc. used
in the LTE system and a spatial parameter for beamforming in a reception stage will be added
as QCL parameters to be supported in NR. An angle of arrival-related parameter may be
included in the UE Rx beamforming viewpoint and/or angle of departure-related parameters
may be included in the base station reception beamforming viewpoint. NR supports the use
of the same or different beams in a control channel and corresponding data channel
transmission.

[129] For NR-PDCCH transmission supporting the robustness of beam pair link blocking,
a UE may configure an NR-PDCCH on M beam pair links at the same time. In this case, a
maximum value of M>1 and M may depend on at least the UE capability.

[130] A UE may be configured to monitor an NR-PDCCH on a different beam pair link(s)
in different NR-PDCCH OFDM symbols. A parameter related to a UE Rx beam

configuration for monitoring an NR-PDCCH on multiple beam pair links may be configured
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by higher layer signaling or a MAC CE and/or is taken into consideration in the search space
design.

[131] At least NR supports the indication of a spatial QCL assumption between a DL RS
antenna port(s) and a DL RS antenna port(s) for the demodulation of a DL control channel.
A candidate signaling method for the beam indication of an NR-PDCCH (i.e., a configuration
method of monitoring an NR-PDCCH) is MAC CE signaling, RRC signaling, DCI signaling,
spec. transparent and/or implicit method, and a combination of those signaling methods.

[132] For the reception of a unicast DL data channel, NR supports the indication of a
spatial QCL assumption between a DL RS antenna port and the DMRS antenna port of a DL
data channel.

[133] Information indicating an RS antenna port is indicated through DCI (downlink
grant). Furthermore, the information indicates an RS antenna port QCLed with a DMRS
antenna port. A different set of DMRS antenna ports for a DL data channel may be
indicated as QCL with a different set of RS antenna ports.

[134] Hereinafter, prior to detailed description of methods proposed in this specification,
contents directly/indirectly related to the methods proposed in this specification are described
in brief below.

[135] In next-generation communication, such as 5G, New Rat (NR), as more
communication devices require a greater communication capacity, there emerges a need for
enhanced mobile broadband communication compared to the existing radio access
technology (RAT).

[136] Furthermore, massive machine type communications (MTC) providing various
services anywhere and at any time by connecting multiple devices and things is also one of
important issues to be taken into consideration in the next-generation communication.

[137] Furthermore, the design or structure of a communication system in which services
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and/or UEs sensitive to reliability and latency are taken into consideration is also discussed.
[138] As described above, the introduction of a next-generation radio access technology
(RAT) in which enhanced mobile broadband (eMBB) communication, massive MTC
(mMTC) and ultra-reliable and low latency communication (URLLC) are taken into
consideration is now discussed. In this specification, a corresponding technology is
commonly called “new RAT(NR)”, for convenience sake.

[139] Self-contained slot structure

[140] In order to minimize latency of data transmission in the TDD system, a self-
contained slot structure, such as FIG. 5, is taken into consideration in a 5-generation New
RAT (NR).

[141] Thatis, FIG. 5 is a diagram showing an example of a self-contained slot structure to
which a method proposed in this specification may be applied.

[142] In FIG. 5, a slashed region 510 indicates a downlink control region, and a black part
520 indicates an uplink control region.

[143] A part 530 having no indication may be used for downlink data transmission and may
be used for uplink data transmission.

[144] The characteristics of such a structure is that DL transmission and UL transmission
are sequentially performed within one slot and DL data is transmitted and UL Ack/Nack may
also be transmitted and received within one slot.

[145] Such a slot may be defined as a “self-contained slot.”

[146] That is, through such a slot structure, a base station can reduce the time taken for data
retransmission to a UE when a data transmission error occurs, thereby being capable of
minimizing latency of the final data delivery.

[147] In such a self-contained slot structure, a base station and a UE require a time gap for

a process from a transmission mode to a reception mode or a process from the reception
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mode to the transmission mode.

[148] To this end, in the corresponding slot structure, some OFDM symbols at an instance
from DL to UL is configured as a guard period (GP).

[149] In the following specification, a method of configuring and/or indicating a physical
resource block bundling size applied to a downlink shared channel (e.g., a physical downlink
shared channel (PDSCH)) in relation to the transmission and reception of downlink data is
described below specifically.

[150] PRB bundling may mean an operation of applying the same PMI across a plurality of
contiguous resource blocks (i.e., physical resource block (PRB)) when data transmission is
performed. In other words, PRB bundling may mean that a UE assumes multiple resource
blocks on the frequency domain as one granularity for precoding in order to perform PMI
reporting and/or RI reporting.

[151] Furthermore, PRB bundling for a downlink shared channel may mean or refer to
demodulation reference signal bundling (DMRS bundling).

[152] In this case, a system bandwidth or bandwidth part (BWP) may be split based on the
size (e.g., P’ or P’ gwp;) Of a precoding resource block group (PRG). Each PRG may include
contiguous PRBs (or consecutive PRB). That is, a PRB bundling size described in this
specification may mean the size of a PRB or a PRG value. Furthermore, a value (i.e.,
number) indicating a PRB bundling size may mean the number of PRBs for corresponding
PRB bundling.

[153] In this case, the setting of the size of PRB bundling needs to be determined by taking
into consideration a tradeoff between the flexibility of precoders used in a PRB and quality of
channel estimation. Specifically, if the size of PRB bundling is set very large, a disadvantage
of a flexibility aspect may be caused depending on that the same precoder must be used in all

PRBs. In contrast, if the size of PRB bundling is set very small, complexity in channel
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estimation may increase. Accordingly, to set the size of PRB bundling needs to be
efficiently performed by taking into consideration the above-described aspects.

[154] In relation to the transmission of downlink data, in the NR system, the value of a
PRB bundling size may be set according to a method of selecting a specific value of preset
values (e.g., 1, 2, 4, 8, 16) as the value of a PRB bundling size (hereinafter, a first method)
and/or a method of setting the same value as bandwidth (or PRBs) contiguously scheduled
(i.e., allocated) with respect to a corresponding UE on the frequency domain as the value of a
PRB bundling size (hereinafter, a second method). In this case, the first method and the
second method may be independently applied or the two methods may be mixed and applied.

[155] For example, if a PRB bundling size set is configured as {2, 4, UE allocation band
(e.g., wideband)}, a PRB bundling size may be selected (or determined) as any one value of 2
or 4 according to the first method. Alternatively, in this case, the PRB bundling size may be
selected as a UE allocation band according to the second method.

[156] In this case, if a PRB bundling size set includes a candidate value, such as {2, 4, UE
allocation band (e.g., wideband)}, a PRB bundling size may be indicated through 1-bit
information of a DCI field as follows.

[157] For example, when the 1 bit of the DCI field indicates a value of “1”, a PRB
bundling size may be determined as one or two candidate values set by RRC.

[158] In this case, if two candidate values are set by RRC, a PRB bundling size may be
implicitly determined as one value based on a scheduled bandwidth, a resource block group, a
subband size, a PDCCH resource element group bundling size, a bandwidth part, a DMRS
pattern, etc.

[159] When the 0 bit of a DCI field indicates a value of “0”, a PRB bundling size may be
set as a value set by RRC.

[160] If a resource block group (RBG)=2 is configured in a UE, the UE does not expect the

21



10

15

20

value of a PRG as “4.”

[161] In a wide range bandwidth, a set of RBG sizes may include at least values of 2, [3,]
4,[6,] 8,16. The RBG size may be different depending on the number of symbols for data.
[162] An RBG size may be determined by a network channel bandwidth, a bandwidth for a
configured bandwidth part, a network or downlink control information.

[163] Resource allocation of uplink/downlink may be configured like Table 4 and may be
selected by RRC.

[164] [Table 4]

Config 1 Config 2
X0 -X1RBs RBG size 1 RBG size 2
X1+1 - X2 RBs RBG size 3 RBG size 4

[165] RRC may select Config 1 or Config 2. One config may be configured as a default
value when RRC configures another config.

[166] A configuration for uplink/downlink is separate, but the same table may be used and
the same RBG size may be used regardless of duration.

[167] In relation to such contents, in the NR system, a method of indicating a PRB
bundling size through a 1-bit value is taken into consideration. In this case, as described
above, when an indicator indicating the bundling size of a DCI field is “0”, one value set by
RRC may be set as a bundling size.

[168] However, when the value of an indicator indicating a bundling size in the DCI field
is “1”, two values has been set by RRC. In this case, a method of implicitly configuring a
bundling size of the two values needs to be taken into consideration.

[169] An embodiment of the present invention proposes an implicit determination method
of dynamically indicating a bundling size when the value of an indicator indicating a
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bundling size is “1” by taking into consideration the above description.

[170] The following embodiments have been classified for convenience of description
only, and some elements or characteristics of any embodiment may be included in another
embodiment or may be substituted with corresponding elements or characteristics of another
embodiment.

[171] For example, the contents of a PRB bundling size set described in the first
embodiment may be applied to various embodiments of the specification in common.

[172] Furthermore, for the configuration and/or indication of PRB bundling, methods
described in the first embodiment to the fourth embodiment (e.g., a method for common
downlink data) and a method described in a fifth embodiment (e.g., a method for broadcast
downlink data) may be applied independently or in combination and vice versa.

[173] <Embodiment 1> when a value of an indicator indicating a bundling size is “1”, the
bundling size may be determined based on the number of resource blocks allocated for a UE
for PDSCH transmission.

[174] Specifically, when the number of resource blocks allocated for PDSCH transmission
is greater than a reference number (e.g., a specific threshold value), a greater value of
candidate values included in the candidate value set of a bundling size configured by RRC
may be set as a bundling size.

[175] Alternatively, a bundling size may be implicitly configured by comparing a
maximum value or minimum value of the number contiguously neighboring resources among
resource blocks allocated to a UE for PDSCH transmission with a reference RB value (or
threshold value) instead of the number of allocated resource blocks.

[176] For example, if resource blocks allocated to a UE are (1,2,3), (6,7), and (10), a
maximum value of the number of contiguously neighboring resources is 3 and a minimum

value thereof is 1.
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[177] In this case, the UE may compare a maximum value or minimum value with a
threshold value, and may set one of the candidate values of a bundling size, configured by
RRC, as a bundling size based on a result of the comparison.

[178] The “number of allocated resource blocks”, a “maximum value or minimum value of
the number of contiguously neighboring resource blocks among allocated resource blocks”
and a “reference number (or threshold value)” may be separately set by a network through
higher layer RRC signaling. A base station may indicate whether any of the number of
allocated resource blocks, and a maximum value and minimum value of the number of
contiguously neighboring resource blocks among allocated resource block will be set as a
bundling size by comparing the values with a threshold value through RRC signaling with
respect to a UE.

[179] <Embodiment 1-1>

[180] In the embodiment 1, a reference number (or threshold value) for determining a

bundling size may be determined based on the bandwidth of an active bandwidth part, an
active bandwidth part size or a bandwidth part size Ng&%; -

[181] For example, if 50 RBs are used in a carrier BWP 1, when an allocated resource is 10
RBs or more, a greater value of sets {2, 4}, {2, scheduled bandwidth (BW)}, and {4,
scheduled bandwidth}, that is, a candidate value set of a bundling size configured by RRC is
set (or determined) as a bundling size.

[182] In this case, regardless of the number of RBs allocated for data transmission, a UE
and a base station may assume the value of a scheduled bandwidth as a value greater than 2
or 4 and determine the bundling size.

[183] If 100 RBs are used in a BWP 2, a threshold value may be changed differently from a
BWP 1. When an allocated resource is 20 RBs or more, a greater value of a candidate value

set of a bundling size may be set as a bundling size.
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[184] That is, a threshold value, that is, a reference RB number for determining a bundling

size, may be a value obtained by dividing each of the bandwidth of an active bandwidth part,
an active bandwidth part size or bandwidth part size N3G ; by 2 as in Equation 2.

[185] [Equation 2]

[186] Threshold value = NG5 ; /2

[187] In Equation 2, the threshold value may be set as a rounding-up value, rounding-off

value or half-rounding-up value of a value obtained by dividing each of the bandwidth of the
active bandwidth part, an active bandwidth part size or a bandwidth part size, Ni%m; by 2.

[188] If a bundling size is determined based on the number of allocated RBs, when the
number of allocated RBs is small, a diversity effect can be obtained by performing precoder
cycling through a small bundling size.

[189] A threshold value, that is, the number of RBs that is a reference, may be determined
based on a system bandwidth, the bandwidth of a component carrier or a UE-specific
bandwidth.

[190] Alternatively, if multiple active BWPs of BWPs configured for a UE neighbor
contiguously or discontiguously, a threshold value may be determined based on a total
number, minimum value or maximum value of BWs of each active BWP when a PDSCH is
transmitted through one DCI configuration in multiple activated BWPs.

[191] For example, if 10 RBs are used in an active BWP 1 and 20 RBs are used in an active
BWHP 2, a threshold value may be determined based on 30 RBs, that is, a total number, 10
RBs, that is, a minimum value, or 20 RBs, that is, a maximum value, of the BW.

[192] <Embodiment 1-2>

[193] Unlike in the embodiment 1-1, a threshold value may be determined based on an

RBG size. For example, if an RBG size is {1, 2, 4}, when an allocated resource is 10 RBs
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or more, a greater value of sets {2, 4}, {2, scheduled bandwidth (BW)} and {4, scheduled
bandwidth}, that is, a candidate value set of a bundling size, is set (or determined) as a
bundling size.

[194] However, if an RBG size is {8, 16}, when a threshold value is changed and thus an
allocated resource is 20 RBs or more, a greater value of sets {2, 4}, {2, scheduled bandwidth
(BW)} and {4, scheduled bandwidth}, that is, a candidate value set of a bundling size, may
be set (or determined) as a bundling size.

[195] If the method described in the proposal 1-1, 1-2 is used, when the number of
allocated RBs is small, a diversity effect can be obtained by performing precoder cycling
through a smaller bundling size.

[196] That is, if the bundling size of a PRB is flexibly set, the size of bundling can be set
based on a value of an indicator indicating the bundling size of a DCI field in the proposals 1
to 1-2.

[197] In this case, a UE may obtain candidate value sets, including candidate values of a
bundling size, through RRC signaling from a base station.

[198] Specifically, when a value of DCI is “0”, a UE may select a candidate value set
including a candidate value of the sets of candidate values when it receives a PDSCH
scheduled by the same DCI, and may set the value, included in the selected candidate value
set, as a bundling size.

[199] When the value of DCI is “1”, the UE selects a candidate value set including one or
more candidate values among the sets of candidate values when it receives a PDSCH
scheduled by the same DCI.

[200] If one or more values are included in the selected candidate value set, the UE may
select one of two values and set the selected value as the size of bundling.

[201] In this case, to select one of the two values may be implicitly indicated with respect

26



10

15

20

25

to the UE.

[202] Specifically, when the number of contiguous PRBs is greater than the above-
described threshold value, the UE may set a greater value of values included in a candidate
value set as a bundling size. If not, the UE may set a smaller value as a bundling size.

[203] For example, if a candidate value set is {2, wideband} or {4, wideband}, a UE may
set a wideband value as a bundling size when the number of contiguously contiguous PRBs is
greater than a threshold value, and may set 2 or 4 as a bundling size if not.

[204] <Proposal 2>

[205] When a value of an indicator indicating a bundling size is “1”, the bundling size may
be implicitly determined based on a resource allocation type configured in a UE.

[206] Specifically, in LTE, the allocation of downlink resources may be differently
configured based on the type. That is, a resource allocation type for the configuration of a
downlink resource may be defined as 0, 1 or 2.

[207] In the resource allocation type O, resources are allocated in an RBG unit based on a
BWHP. In the resource allocation type 1, resources are allocated by notifying a UE of RBs in
which downlink transmission occurs within a subset including contiguous RBGs according to
a BWP through a bitmap. In the resource allocation type 2, contiguous RB resources are
allocated by notifying a UE of an RB number and length where resource allocation starts.
The resource allocation type 2 may be divided into localized transmission and distributed
transmission.

[208] In the case of the localized transmission of the resource allocation type 2, contiguous
RB resources are allocated to a UE without any change. In the case of the distributed
transmission of the resource allocation type 2, RBs are uniformly distributed to the frequency
domain based on a gap size according to a BWP and allocated to a UE.

[209] In NR downlink, localized resource allocation of the resource allocation type 0 and 2
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in LTE can be supported. Distributed resource allocation of the type 2 can also be
supported. Accordingly, a bundling size may be implicitly configured based on a resource
allocation type allocated to a UE.

[210] <Proposal 2-1>

[211] In the resource allocation type O described in the proposal 2, if a candidate value set
of a bundling size configured by RRC is {2,4} and {2, scheduled BW?}, when an RBG size is
{1, 2}, a bundling size is set as a smaller value. When the RBG size is {4, 8, 16}, a
bundling size is set as a greater value.

[212] Furthermore, if a candidate value set is {4, scheduled BW?}, a bundling size is set as a
smaller value when the size of an RBG is {1, 2, 4}, and a bundling size is set as a greater
value when the RBG size is {8, 16}.

[213] In this case, if the size of contiguously allocated RBGs is great, high channel
estimation performance can be obtained using a large number of DMRS symbols neighboring
in the frequency domain.

[214] The proposal 2-1 is a method for configuring a bundling size when a resource
allocation type is “0”, but is not limited thereto. The proposal 2-1 may also be applied to a
method for configuring a bundling size regardless of a resource allocation type.

[215] An active BWP may be flexibly changed through MAC signaling. The RBG of a
UE (determined as the size of an active BWP) may be flexibly changed. As a result, a
bundling size may be flexibly changed.

[216] <Proposal 2-2>

[217] If a resource allocation type is the type 2 and distributed transmission is configured
as DCI, a smaller value is set as a bundling size in each of candidate value sets {2,4}, {2,
scheduled BW}, and {4, scheduled BW} configured by RRC.

[218] The distributed transmission of the resource allocation type 2 is a method of
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allocating discontiguous RB resources uniformly distributed in the frequency domain based
on a BWP. Accordingly, to set a bundling size greatly may be meaningless because the
possibility that a coherent frequency will be broken for each allocated RB is good.

[219] In the resource allocation type 2, if the distributed transmission is configured, a UE
may neglect an indicator (field value) indicating a bundling size in DCI, and may assume the
smallest value in a candidate value set as a bundling size or not apply bundling.

[220] That is, the UE may make off PRB bundling so that a different precoder is applied
for each RB.

[221] <Proposal 2-3>

[222] If a resource allocation type is the type 2 and the localized transmission is configured
as DCI, a greater value in each of candidate value sets {2,4}, {2, scheduled BW}, and {4,
scheduled BW?} configured by RRC is set as a bundling size.

[223] In this case, high channel estimation performance can be obtained as in the proposal
2-1 using a large number of DMRS symbols neighboring in the frequency domain from
contiguously allocated RBs.

[224] Alternatively, a method of setting a bundling size using the method of the proposal 1
in the case of the localized transmission of the resource allocation type 2 and determining a
bundling size according to the resource allocation type described in the proposal 2 in the
remaining resource allocation types may be used.

[225] <Proposal 3>

[226] Unlike in the proposal 1 and the proposal 2, if an indicator related to the bundling
size of DCI has a value of “1”, a bundling size may be set based on the number of layers
among multiple antenna information configured in a UE through the DCI.

[227] For example, if the number of layers configured through DCI is 2 or less, a greater

value in each of {2,4}, {2, scheduled BW}, and {4, scheduled BW}, that is, candidate value
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sets configured by RRC, may be set as a bundling size.

[228] If the number of layers configured by DCI is 3 or more, a smaller value in each of
candidate value sets may be set as a bundling size.

[229] When the SNR is fixed, to increase the number of layers means an increase in the
number of independent transmission and reception paths. Accordingly, a total number of
transmission and reception paths may also increase.

[230] If the transmission and reception path increases, frequency selectivity of a
transmission and reception channel may increase due to an increase in delay spread.

[231] If frequency selectivity of a channel is great, a frequency selective gain can be
obtained through a small bundling size.

[232] <Proposal 4>

[233] When an indicator related to the bundling size of DCI has a value of “1”, a UE
scheduled with multi user (MU)-MIMO sets a smaller value in each of candidate value sets
{2,4}, {2, scheduled BW}, and {4, scheduled BW?}, configured by RRC, as a bundling size.
[234] If an RB allocated with SU and an RB allocated with MU-MIMO, among RBs
allocated to a UE, coexist, a large bundling size may become an obstacle in applying an
efficient precoder to each RB.

[235] For example, if a scheduled BW is 10 RBs, an RB allocated with MU-MIMO is 1
RB, and an RB allocated with SU is 9 RBs, when a bundling size is set as 10 RBs, that is, a
scheduled BW, and a Zero-Forcing precoder is fully used in a BW scheduled for the 1 RB
allocated with MU-MIMO, beamforming not necessary for 9 RBs allocated with SU may be
performed.

[236] In this case, if a small bundling size, such as 2 or 4, is set, the number of RBs on
which beamforming is unnecessarily performed can be reduced.

[237] A UE receives DMRS port information of another UE, co-schedule with MU-MIMO,
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or DMRS CDM group information multiplexed using a CDM method through DCI from a
base station.

[238] A UE may recognize (or determine) whether the UE is scheduled with MU-MIMO
through received DCI. Accordingly, the UE may determine a bundling size using the
method described in the proposal 4.

[239] Alternatively, a UE may determine whether MU-MIMO is applied based on a
specific port of a DMRS symbol or whether a CDM group is rate-matched.

[240] Furthermore, a UE may determine a bundling size based on whether MU-MIMO is
applied and a total number of layers of another MU-paired UE or the ratio of the number of
layers allocated thereto and a total number of layers allocated to another UE.

[241] Alternatively, a UE may determine a bundling size based on whether the number of
ports in which rate matching has been indicated or the number of CDM groups is a given
value (threshold value) or more (or exceeds the given value) in a DMRS symbol, or may
determine a bundling size based on the ratio of the number of DMRS ports allocated thereto
or the number of REs and the number of ports in which rate matching has been indicated or
the number of REs is a given value or more (or exceeds the given value).

[242] In this case, the bundling size may be determined when the value of an indicator
indicating a bundling size of DCI is “1” through two or more of the above-described
methods.

[243] For example, in the methods of the proposals 1 to 3, in a specific case, a bundling
size is determined through the method of the proposal 4, but the method of the proposal 4
may be performed with priority over the methods of the proposal 1 to the proposal 3.

[244] In another embodiment of the present invention, if a candidate value set includes 3
values, a threshold value in the proposals 1 to 3 may be set as 2 values, and a bundling size

may be determined. In this case, in the proposal 4, a UE scheduled with MU-MIMO may
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set the smallest value of the 3 candidate values as a bundling size.

[245] In the proposals 1 to 4, a threshold value, that is, a reference RB, may be determined
based on an RBG size or a subband size (used for CSI calculation) may be used instead of an
RBG in the method of determining a PRG based on an RBG size.

[246] That is, a threshold value, that is, a reference RB, may be determined or a PRG may
be determined based on a sub-band size.

[247] In this case, RBG values may be properly substituted with sub-band values because a
candidate value of an RBG and a candidate value of a sub-band are different.

[248] Both an RBG value and a sub-band value are determined as the BW of an active
BWP. Accordingly, when an RBG value is substituted with a sub-band value, the BW of a
BWP corresponding to the RBG value may be calculated and may be substituted with a sub-
band value determined based on the corresponding BW.

[249] <Proposal 5>

[250] If the distributed transmission of the resource allocation type 1 is set through
scheduling DCI, contiguous virtual resource blocks (VRB) are interleaved in an RB pair unit
and distributed to the PRB domain.

[251] Thereafter, RBs are disposed at a regulated gap size interval for each BW size of an
active BWP within an RB pair.

[252] If VRBs are distributed, a pattern or interleaving method of distributing the VRBs
may be performed according to various methods.

[253] In this case, a method of implicitly determining a bundling size may be different
based on a unit of interleaving.

[254] First, if a VRB is interleaved in an RB unit, a smaller value in a candidate value set
configured by RRC may be set as a bundling size. For example, if candidate value sets are
{2,4} and {2, scheduled BW}, a bundling size may be determined to be “2.” If a candidate
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value set is {4, scheduled BW}, a bundling size may be determined to be “4.”

[255] If the number of RBs allocated for a UE increases, there is a good possibility that
allocated VRBs may neighbor in the PRB domain although they experience interleaving.
Accordingly, a bundling size of a minimum 2 or 4 may use the number of DMRS symbols
greater than that when a bundling size is “1” in a neighbor RB. In this case, channel
estimation performance can be improved.

[256] If a candidate value set is {4, scheduled BW}, if to select “4”, that is, a Smaller value,
as a bundling size is determined to be inefficient, a network may set a bundling size to “2” by
setting an indicator (or field) indicating the bundling size of DCI to “0.”

[257] Alternatively, in the distributed resource allocation type 1 (distributed RA type 1), if
a VRB is interleaved in an RB unit, a bundling size may always be set to 2.

[258] Second, if a VRB is interleaved in an RBG unit, a PRG size may be set as a
configured RBG size because the PRG size of a minimum RBG unit needs to be taken into
consideration in order to improve channel estimation performance.

[259] Alternatively, if the number of RBGs allocated to a specific UE is many although
interleaving is performed in an RBG unit, there is a possibility that the allocated RBGs may
neighbor.

[260] Accordingly, a threshold value may be set in the number of RBGs substantially
allocated to a UE based on the size of an active BWP BW or an interleaving method. When
the number of allocated RBGs exceeds the threshold value, a PRG size may be set like
Equation 3.

[261] [Equation 3]

[262] PRG size= (N x set RBG size)

[263] In Equation 3, N may have a value of “2.”

[264] When the number of allocated RBGs does not exceeds the threshold value, a PRG
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size may be set as a configured RBG size.

[265] Alternatively, as in the proposal 2-1, the PRG size may be implicitly determined
based on the RBG size.

[266] In another embodiment of the present invention, if the distributed resource allocation
type 1 is configured through scheduling DCI and a VRB is interleaved as a PRB in an RB
unit, as described above, when the number of RBs allocated for the data transmission of a UE
increases, the probability that the RBs may actually neighbor in the PRB domain increases
although the corresponding RBs are interleaved through an interleaver.

[267] In this case, a threshold value may be set in the number of allocated RBs based on
the size of an active BWP BW or an interleaving method.

[268] If the number of allocated RBs exceeds the threshold value, when an indicator (or 1-
bit field) for indicating the bundling size of DCI is “1”, a smaller value in a candidate value
set configured by RRC is determined as a bundling size.

[269] However, if the number of allocated RBs does not exceed the threshold value, a
bundling size may be set to “1” exceptionally.

[270] In this case, if PRG=L1 is included in a candidate value, a bundling size may be set to
«p

[271] Alternatively, bundling may be made off and may not be performed regardless of a
value of an indicator (or 1-bit field) for indicating a bundling size (i.e., PRG=1 RB).

[272] <Proposal 6>

[273] In the proposal 1 to the proposal 6, in the candidate value sets {2, scheduled BW}
and {4, scheduled BW?} configured by RRC for the indicator (or 1-bit field) for indicating the
bundling size of DCI, when the number of RBs allocated for data transmission, that is, a
scheduled BW, is smaller than 2 or 4, a UE and a base station may assume a scheduled BW to

be smaller than 2 or 4 and set a bundling size using the methods of the proposal 1 to the

34



10

15

20

25

proposal 5.

[274] FIG. 6 shows an operational flowchart of a UE which transmits and receives data in a
wireless communication system to which a method proposed in this specification may be
applied. FIG. 6 is merely for convenience of description and does not restrict the range of
the present invention.

[275] Referring to FIG. 6, a corresponding UE may perform the method(s) in the
embodiments of this specification. In particular, a corresponding UE may support the
methods described in the proposal 1 to the proposal 6. In FIG. 6, related detailed description
overlapping the above-described contents is omitted.

[276] First, the UE may receive downlink control information (DCI) from a base station
(S6010).

[277] In this case, the DCI may include the indicator (or 1-bit field) for indicating a
bundling size, described in the proposals 1 to 6.

[278] Thereafter, the UE may receive downlink data from the base station through a
downlink shared channel configured based on the downlink control information (S6020).
[279] In this case, the bundling size of the downlink shared channel may be set as a
specific number of physical resource blocks or the size of a frequency resource region
allocated to the UE. In this case, a value indicating the specific number of physical resource
blocks may be included in a candidate value set previously configured for the downlink
shared channel.

[280] The candidate value set may be obtained through RRC signaling, and each candidate
value set may include the candidate values described in the proposals 1 to 6.

[281] The bundling size may be implicitly configured through the methods described in the
proposals 1 to 6 based on a value of the indicator or the 1-bit field.

[282] For example, as described in the proposal 1, when a value of the indicator or the 1-bit
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field is ““0”, a bundling size may be set as a value set by RRC.

[283] However, when a value of the indicator or the 1-bit field is “1”, a bundling size may
be determined based on a result of a comparison between the number of contiguous PRBs
and a threshold value.

[284] Specifically, when the number of contiguous PRBs is greater than a threshold value,
a greater value of values included in a candidate value set may be set as a bundling size. If
not, the remaining value may be set as a bundling size.

[285] In this case, the threshold value may be a value obtained by dividing the number of
resource blocks of a bandwidth for an active bandwidth part (BWP) by 2, as described in the
proposal 1.

[286] As shown in FIGS. 8 to 11, the UE may include a processor, an RF unit and memory.
The processor may control the RF unit to receive downlink control information (DCI) from
the base station and to receive downlink data from the base station through a downlink shared
channel configured based on the downlink control information.

[287] In this case, the DCI may include the indicator (or 1-bit field) for indicating a
bundling size, described in the proposals 1 to 6.

[288] The bundling size of the downlink shared channel may be set as a specific number of
physical resource blocks or the size of a frequency resource region allocated to the UE. In
this case, a value indicating the specific number of physical resource block may be included
in a candidate value set previously configured through the downlink shared channel.

[289] The candidate value set may be obtained through RRC signaling, and each candidate
value set may include the candidate values described in the proposals 1 to 6.

[290] The bundling size may be implicitly configured through the methods described in the
proposals 1 to 6 based on a value of the indicator or the 1-bit field.

[291] For example, as described in the proposal 1, when a value of the indicator or the 1-bit

36



10

15

20

25

field is ““0”, a bundling size may be set based on a value set by RRC.

[292]  However, when a value of the indicator or the 1-bit field is “1”, a bundling size may
be determined based on a result of a comparison between the number of contiguous PRBs
and a threshold value.

[293] Specifically, when the number of contiguous PRBs is greater than a threshold value,
a greater value of values included in a candidate value set may be set as a bundling size. If
not, the remaining value may be set as a bundling size.

[294] In this case, the threshold value may be a value obtained by dividing the number of
resource blocks of a bandwidth for an active bandwidth part (BWP) by 2, as described in the
proposal 1.

[295] FIG. 7 shows an operational flowchart of a base station which transmits and receives
data in a wireless communication system to which a method proposed in this specification
may be applied.

[296] FIG. 7 is merely for convenience of description and does not restrict the range of the
present invention.

[297] Referring to FIG. 7, a corresponding base station may perform the method(s)
described in the embodiments of this specification. In particular, a corresponding base
station may support the methods described in the proposal 1 to the proposal 6. In FIG. 7,
related detailed description overlapping the above-described contents is omitted.

[298] First, a base station may transmit downlink control information (DCI) to a UE
(§7010).

[299] In this case, the DCI may include the indicator (or 1-bit field) for indicating a
bundling size, described in the proposals 1 to 6.

[300] Thereafter, the base station may transmit downlink data to the UE through a

downlink shared channel configured based on the downlink control information (DCI)
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(S7020).

[301] In this case, the DCI may include the indicator (or 1-bit field) for indicating a
bundling size, described in the proposals 1 to 6.

[302] The bundling size of the downlink shared channel may be set as a specific number of
physical resource blocks or the size of a frequency resource region allocated to the UE. In
this case, a value indicating the specific number of physical resource blocks may be included
in a candidate value set previously configured for the downlink shared channel.

[303] The candidate value set may be obtained through RRC signaling, and each candidate
value set may include the candidate values described in the proposals 1 to 6.

[304] The bundling size may be implicitly configured through the methods described in the
proposals 1 to 6 based on a value of the indicator or the 1-bit field.

[305] For example, as described in the proposal 1, when a value of the indicator or the 1-bit
field is “0”, a bundling size may be set as a value set by RRC.

[306]  However, when a value of the indicator or the 1-bit field is “1”, a bundling size may
be determined based on a result of a comparison between the number of contiguous PRBs
and a threshold value.

[307] Specifically, when the number of contiguous PRBs is greater than a threshold value,
a greater value of values included in a candidate value set may be set as a bundling size. If
not, the remaining value may be set as a bundling size.

[308] In this case, the threshold value may be a value obtained by dividing the number of
resource blocks of a bandwidth for an active bandwidth part (BWP) by 2, as described in the
proposal 1.

[309] The base station may include a processor, an RF unit and memory, as shown in FIGS.
8 to 11. The processor may control the RF unit to transmit downlink control information

(DCI) to a UE and to transmit downlink data to the UE through a downlink shared channel
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configured based on the downlink control information.

[310] In this case, the DCI may include the indicator (or 1-bit field) for indicating a
bundling size, described in the proposals 1 to 6.

[311] The bundling size of the downlink shared channel may be set as a specific number of
physical resource blocks or the size of a frequency resource region allocated to the UE. In
this case, a value indicating the specific number of physical resource block may be included
in a candidate value set previously configured through the downlink shared channel.

[312] The candidate value set may be obtained through RRC signaling, and each candidate
value set may include the candidate values described in the proposals 1 to 6.

[313] The bundling size may be implicitly configured through the methods described in the
proposals 1 to 6 based on a value of the indicator or the 1-bit field.

[314] For example, as described in the proposal 1, when a value of the indicator or the 1-bit
field is “0”, a bundling size may be set based on a value set by RRC.

[315] However, when a value of the indicator or the 1-bit field is “1”, a bundling size may
be determined based on a result of a comparison between the number of contiguous PRBs
and a threshold value.

[316] Specifically, when the number of contiguous PRBs is greater than a threshold value,
a greater value of values included in a candidate value set may be set as a bundling size. If
not, the remaining value may be set as a bundling size.

[317] In this case, the threshold value may be a value obtained by dividing the number of
resource blocks of a bandwidth for an active bandwidth part (BWP) by 2, as described in the
proposal 1.

[318] General apparatus to which the present invention may be applied

[319] FIG. 8 illustrates a block diagram of a wireless communication apparatus according

to an embodiment of the present invention.
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[320] Referring to FIG. 8, the wireless communication system includes an eNB (or
network) 810 and a UE 820.

[321] The eNB 810 includes a processor 811, memory 812 and a communication module
813.

[322] The processor 811 implements the functions, processes and/or methods proposed in
FIGS. 1to 7. The layers of a wired/wireless radio interface protocol may be implemented
by the processor 811. The memory 812 is connected to the processor 811 and stores various
types of information for driving the processor 811. The communication module 813 is
connected to the processor 811 and transmits and/or receives wired/wireless signals.

[323] The communication module 813 may include a radio frequency (RF) unit for
transmitting and receiving radio signals.

[324] The UE 820 includes a processor 821, memory 822 and a communication module (or
RF unit) 823. The processor 821 implements the functions, processes and/or methods
proposed in FIGS. 1to 7. The layers of a radio interface protocol may be implemented by
the processor 821. The memory 822 is connected to the processor 821 and stores various
types of information for driving the processor 821. The communication module 823 is
connected to the processor 821 and transmits and/or receives radio signals.

[325] The memory 812, 822 may be positioned inside or outside the processor 811, 821
and may be connected to the processor 811, 821 by well-known means.

[326] Furthermore, the eNB 810 and/or the UE 820 may have a single antenna or multiple
antennas.

[327] FIG. 9 illustrates a block diagram of a communication apparatus according to an
embodiment of the present invention.

[328] In particular, FIG. 9 is a diagram illustrating the UE of FIG. 8 more specifically.

[329] Referring to FIG. 9, the UE may include a processor (or digital signal processor
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(DSP) 910, an RF module (or the RF unit) 935, a power management module 905, an antenna
940, a battery 955, a display 915, a keypad 920, memory 930, a subscriber identification
module (SIM) card 925 (this element is optional), a speaker 945 and a microphone 950. The
UE may further include a single antenna or multiple antennas.

[330] The processor 910 implements the functions, processes and/or methods proposed in
FIGS.1to 7. The layers of a radio interface protocol may be implemented by the processor.
[331] The memory 930 is connected to the processor and stores information related to an
operation of the processor. The memory may be positioned inside or outside the processor
and may be connected to the processor by various well-known means.

[332] A user inputs command information, such as a telephone number, by pressing (or
touching) a button of the keypad 920 or through voice activation using the microphone 950,
for example. The processor receives such command information and performs processing
so that a proper function, such as making a phone call to the telephone number, is performed.
Operational data may be extracted from the SIM card 925 or the memory. Furthermore, the
processor may recognize and display command information or driving information on the
display 915, for convenience sake.

[333] The RF module 935 is connected to the processor and transmits and/or receives RF
signals. The processor delivers command information to the RF module so that the RF
module transmits a radio signal that forms voice communication data, for example, in order
to initiate communication. The RF module includes a receiver and a transmitter in order to
receive and transmit radio signals. The antenna 940 functions to transmit and receive radio
signals. When a radio signal is received, the RF module delivers the radio signal so that it is
processed by the processor, and may convert the signal into a baseband. The processed
signal may be converted into audible or readable information output through the speaker 945.

[334] FIG. 10 is a diagram showing an example of the RF module of the wireless
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communication apparatus to which a method proposed in this specification may be applied.
[335] Specifically, FIG. 10 shows an example of an RF module that may be implemented in
a frequency division duplex (FDD) system.

[336] First, in a transmission path, the processor described in FIGS. 8 and 9 processes data
to be transmitted and provides an analog output signal to a transmitter 1010.

[337] In the transmitter 1010, the analog output signal is filtered by a low pass filter (LPF)
1011 in order to remove images caused by digital-to-analog conversion (ADC). The signal
is up-converted from a baseband to an RF by a mixer 1012 and is amplified by a variable gain
amplifier (VGA) 1013. The amplified signal is filtered by a filter 1014, additionally
amplified by a power amplifier (PA) 1015, routed by a duplexer(s) 1050/antenna switch(es)
1060, and transmitted through an antenna 1070.

[338] Furthermore, in a reception path, the antenna 1070 receives signals from the outside
and provides the received signals. The signals are routed by the antenna switch(es)
1060/duplexers 1050 and provided to a receiver 1020.

[339] In the receiver 1020, the received signals are amplified by a low noise amplifier
(LNA) 1023, filtered by a band pass filter 1024, and down-converted from the RF to the
baseband by a mixer 1025.

[340] The down-converted signal is filtered by a low pass filter (LPF) 1026 and amplified
by a VGA 1027, thereby obtaining the analog input signal. The analog input signal is
provided to the processor described in FIGS. 8 and 9.

[341] Furthermore, a local oscillator (LO) 1040 generates transmission and reception LO
signals and provides them to the mixer 1012 and the mixer 1025, respectively.

[342] Furthermore, a phase locked loop (PLL) 1030 receives control information from the
processor in order to generate transmission and reception LO signals in proper frequencies,

and provides control signals to the local oscillator 1040.
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[343] Furthermore, the circuits shown in FIG. 10 may be arrayed differently from the
configuration shown in FIG. 10.

[344] FIG. 11 is a diagram showing another example of the RF module of the wireless
communication apparatus to which a method proposed in this specification may be applied.
[345] Specifically, FIG. 11 shows an example of an RF module that may be implemented in
a time division duplex (TDD) system.

[346] The transmitter 1110 and receiver 1120 of the RF module in the TDD system have
the same structure as the transmitter and receiver of the RF module in the FDD system.

[347] Hereinafter, only a different structure between the RF module of the TDD system and
the RF module of the FDD system is described. Reference is made to the description of
FIG. 10 for the same structure.

[348] A signal amplified by the power amplifier (PA) 1115 of the transmitter is routed
through a band select switch 1150, a band pass filter (BPF) 1160 and an antenna switch(es)

1170 and is transmitted through an antenna 1180.

[349] Furthermore, in a reception path, the antenna 1180 receives signals from the outside
and provides the received signals. The signals are routed through the antenna switch(es)
1170, the band pass filter 1160 and the band select switch 1150 and are provided to the
receiver 1120.

[350] In accordance with an embodiment of the present invention, there is an effect in that
overhead of control information can be reduced and a bundling size can be configured.

[351] Furthermore, in accordance with an embodiment of the present invention, there is an
effect in that a bundling size can be flexibly configured or indicated through a small amount
of control information.

[352] Furthermore, in accordance with an embodiment of the present invention, there is an

effect in that channel estimation performance can be improved by increasing the number of
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resource blocks to which the same precoder is applied when a scheduled bandwidth is large.
[353] Effects which may be obtained in the present invention are not limited to the above-
described effects, and other technical effects not described above may be evidently
understood by a person having ordinary skill in the art to which the present invention pertains
from the following description

[354] The method of transmitting and receiving data in a wireless communication system
according to the embodiments of the present invention has been described based on an
example in which it is applied to the 3GPP LTE/LTE-A system and the 5G system, but may
be applied to various wireless communication systems in addition to the 3GPP LTE/LTE-A

system and the 5G system.
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What is claimed is:

1. A method for a user terminal to transmit and receive data in a wireless
communication system, the method comprising:

receiving downlink control information from a base station, wherein the downlink
control information comprises an indicator for setting a bundling size of a downlink shared
channel; and

receiving downlink data from the base station through the downlink shared channel
configured based on the downlink control information,

wherein the bundling size is set based on a value of the indicator.

2. The method of claim 1, further comprising:
receiving configuration information comprising a plurality of bundling size sets, each

set having at least one candidate value for the bundling size, from the base station.

3. The method of claim 2,

wherein when the value of the indicator is “0”, a specific bundling size set having
one candidate value among the plurality of bundling size sets is configured as a set for setting
the bundling size, and

wherein the bundling size is determined by a candidate value included in the specific

bundling size set.

4, The method of claim 2,

wherein when the value of the indicator is “1”, bundling size sets comprising two

45



10

15

20

candidate values among the plurality of bundling size sets are configured as a set for setting

the bundling size.

5 The method of claim 4,
wherein the bundling size is set as one of the two candidate values based on a result
of a comparison between a number of physical resource blocks contiguous in a frequency

axis and a threshold value.

6. The method of claim 5,
wherein when the number of contiguous physical resource blocks is greater than the

threshold value, the bundling size is set as a greater value of the two candidate values.

7. The method of claim 5,
wherein when the number of contiguous physical resource blocks is smaller than the

threshold value, the bundling size is set as a smaller value of the two candidate values.

8. The method of claim 5,
wherein the threshold value is a value obtained by dividing a resource block of a

bandwidth for an active bandwidth part (BWP) by 2.

0. A method for a base station to transmit and receive data in a wireless
communication system, the method comprising:

transmitting downlink control information to the user equipment, wherein the
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downlink control information comprises an indicator for setting a bundling size of a downlink
shared channel; and

transmitting downlink data to the user equipment through the downlink shared
channel configured based on the downlink control information,

5 wherein the bundling size is set based on a value of the indicator.

10. A user equipment transmitting and receiving data in a wireless
communication system, the user equipment comprising:
a radio frequency (RF) module configured to transmit and receive radio signals, and
10 a processor functionally connected to the RF module,
wherein the processor is configured to:
receive downlink control information from a base station, wherein the downlink
control information comprises an indicator for setting a bundling size of a downlink shared
channel, and
15 receive downlink data from the base station through the downlink shared channel
configured based on the downlink control information, and

wherein the bundling size is set based on a value of the indicator.

11. The user equipment of claim 10,
20 wherein the processor is configured to receive configuration information comprising
a plurality of bundling size sets, each set having at least one candidate value for the bundling

size, from the base station.
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12. The user equipment of claim 11,

wherein when the value of the indicator is “0”, a specific bundling size set having
one candidate value among the plurality of bundling size sets is configured as a set for setting
the bundling size, and

wherein the bundling size is determined by a candidate value included in the specific

bundling size set.

13. The user equipment of claim 11,
wherein when the value of the indicator is “1”, bundling size sets comprising two
candidate values among the plurality of bundling size sets are configured as a set for setting

the bundling size.

14, The user equipment of claim 13,
wherein the bundling size is set as one of the two candidate values based on a

number of physical resource blocks contiguous in a frequency axis.

15 The user equipment of claim 13,
wherein the bundling size is set as one of the two candidate values based on a result
of a comparison between a number of physical resource blocks contiguous in a frequency

axis and a threshold value.

16. The user equipment of claim 15,

wherein when the number of contiguous physical resource blocks is greater than the
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threshold value, the bundling size is set as a greater value of the two candidate values.

17. The user equipment of claim 15,
wherein when the number of contiguous physical resource blocks is smaller than the

threshold value, the bundling size is set as a smaller value of the two candidate values.

18. The user equipment of claim 15,

wherein the threshold value is a value obtained by dividing a resource block of a

bandwidth for an active bandwidth part (BWP) by 2.
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