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METHOD FOR RECEIVING DOWNLINK SIGNAL IN WIRELESS 

COMMUNICATION SYSTEM AND TERMINAL USING THE SAME 

 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

[1]   The present disclosure relates to wireless communication and, more particularly, to a 

method for receiving a downlink signal by a terminal (or a user equipment (UE)) in a wireless 

communication system and a terminal using the method. 

 

Related Art 10 

[2]   As communication devices have increasingly required greater communication 

capacity, the necessity for improved mobile broadband communication, relative to an existing 

radio access technology (RAT), has emerged.  Also, massive machine type communications 

(MTC), which provides many different services by connecting multiple devices and objects, 

is also one of the major issues to be considered in next generation communications. 15 

[3]   A communication system considering services or terminals vulnerable to reliability 

or latency has also been discussed, and a next-generation RAT considering improved mobile 

broadband communication, massive MTC, ultra-reliable and low latency communication 

(URLLC), and the like, may also be termed a new RAT or new radio (NR). 

[4]   In a future wireless communication system, a bandwidth part may be introduced.  20 

The bandwidth part may be used to allocate some bands to a terminal which has difficulty in 

supporting a broadband in a wireless communication system using the broadband.  Resource 

allocated to the UE in this bandwidth part may be allocated in units of resource block groups 

(RBGs), and here, how the number of RBGs is to be determined in the bandwidth part may 

be a problem. 25 
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[5]   In addition, the BS may use interleaving in allocating resources to a UE. Interleaving 

may be mapping a virtual resource block, which is a logical resource block, to a physical 

resource block.  The unit of interleaving may be a resource block bundle, and a relationship 

between boundaries of the resource block bundle and the physical resource block is required 

to be defined. 5 

 

SUMMARY OF THE INVENTION 

[6]   The present disclosure provides method for receiving a downlink signal by a terminal 

(or a user equipment (UE)) in a wireless communication system and a terminal using the 

method. 10 

[7]   In one aspect, provided is a method for receiving a downlink signal in a wireless 

communication system. The method includes receiving resource block assignment 

information including a bitmap and receiving the downlink signal through a resource block 

group (RBG) indicated by the bitmap in a bandwidth part. A total number of resource block 

groups (RBGs) in the bandwidth part is determined based on an index of a start resource 15 

block of the bandwidth part, a size of the bandwidth part, and a size of one resource block 

group. 

[8]   When the bandwidth part is i-th bandwidth part (i is 0 or a natural number), the total 

number (NRBG) of the RBGs may be determined by the following equation, 

[9]    20 

[10]   wherein Nstart
BWP,i denotes an index of a starting resource block of the i-th bandwidth 

part, Nsize
BWP,i denotes a size of i-th bandwidth part, and P denotes a size of one RBG. 

[11]   A number of bits of the bitmap may be equal to the total number (NRBG) of the RBGs. 

[12]   The P may be selected according to a size of the bandwidth part from among 
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candidate values previously set through a radio resource control (RRC) message. 

[13]   Bits of the bitmap correspond to the RBGs of the bandwidth part, respectively, to 

indicate whether each RBG is allocated. 

[14]   In another aspect, provided is a terminal. The terminal includes a transceiver 

transmitting and receiving a wireless signal and a processor coupled with the transceiver to 5 

operate. Thee processor receives resource block assignment information including a bitmap, 

and receives the downlink signal through a resource block group (RBG) indicated by the 

bitmap in a bandwidth part. A total number of resource block groups(RBGs) in the bandwidth 

part is determined based on an index of a start resource block of the bandwidth part, a size of 

the bandwidth part, and a size of one resource block group. 10 

[15]   In a next generation wireless communication system such as NR, the present 

invention provides a method for determining the number of resource allocation units (e. g., 

RBG) and the size of the resource allocation field in a frequency domain can be determined. 

It is possible to efficiently perform resource allocation for the frequency domain without 

waste of the bits of the resource allocation field.  15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[16]   FIG. 1 shows a conventional wireless communication system.  

[17]   FIG. 2 is a diagram showing a radio protocol architecture for a user plane. 

[18]   FIG. 3 is a diagram showing a radio protocol architecture for a control plane. 

[19]   FIG. 4 illustrates a system structure of a next generation radio access network (NG-20 

RAN) to which NR is applied. 

[20]   FIG. 5 illustrates a frame structure that may be applied in NR. 

[21]   FIG. 6 illustrates CORESET. 

[22]   FIG. 7 is a diagram illustrating a difference between a related art control region and 

the CORESET in NR. 25 
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[23]   FIG. 8 illustrates carrier bandwidth parts newly introduced to NR. 

[24]   FIG. 9 illustrates an example of resource allocation type 1. 

[25]   FIG. 10 illustrates an example of hopping region configuration. 

[26]   FIG. 11 illustrates a terminal operation related to downlink resource allocation. 

[27]   FIG. 12 illustrates an example of determining the number (NRBG) of RBGs for a 5 

downlink carrier bandwidth part i including Nsize
BWP,i number of PRBs. 

[28]   FIG. 13 illustrates an example of aligning the boundaries between RB bundles for 

interleaving and the CRB in resource allocation type 1. 

[29]   FIG. 14 is a block diagram illustrating a device implementing an embodiment of the 

present disclosure. 10 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[30]   FIG. 1 shows a conventional wireless communication system. The wireless 

communication system may be referred to as an Evolved-UMTS Terrestrial Radio Access 

Network (E-UTRAN) or a Long Term Evolution (LTE)/LTE-A system, for example. 

[31]   The E-UTRAN includes at least one base station (BS) 20 which provides a control 15 

plane and a user plane to a user equipment (UE) 10.  The UE 10 may be fixed or mobile, 

and may be referred to as another terminology, such as a mobile station (MS), a user terminal 

(UT), a subscriber station (SS), a mobile terminal (MT), a wireless device, etc.  The BS 20 

is generally a fixed station that communicates with the UE 10 and may be referred to as 

another terminology, such as an evolved node-B (eNB), a base transceiver system (BTS), an 20 

access point, etc. 

[32]   The BSs 20 are interconnected by means of an X2 interface.  The BSs 20 are also 

connected by means of an S1 interface to an evolved packet core (EPC) 30, more specifically, 

to a mobility management entity (MME) through S1-MME and to a serving gateway (S-GW) 

through S1-U. 25 
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[33]   The EPC 30 includes an MME, an S-GW, and a packet data network-gateway (P-

GW).  The MME has access information of the UE or capability information of the UE, and 

such information is generally used for mobility management of the UE.  The S-GW is a 

gateway having an E-UTRAN as an end point.  The P-GW is a gateway having a PDN as an 

end point. 5 

[34]   Layers of a radio interface protocol between the UE and the network can be 

classified into a first layer (L1), a second layer (L2), and a third layer (L3) based on the lower 

three layers of the open system interconnection (OSI) model that is well-known in the 

communication system.  Among them, a physical (PHY) layer belonging to the first layer 

provides an information transfer service by using a physical channel, and a radio resource 10 

control (RRC) layer belonging to the third layer serves to control a radio resource between 

the UE and the network.  For this, the RRC layer exchanges an RRC message between the 

UE and the BS. 

[35]   FIG. 2 is a diagram showing a radio protocol architecture for a user plane.  FIG. 3 is 

a diagram showing a radio protocol architecture for a control plane.  The user plane is a 15 

protocol stack for user data transmission.  The control plane is a protocol stack for control 

signal transmission. 

[36]   Referring to FIGs. 2 and 3, a PHY layer provides an upper layer with an information 

transfer service through a physical channel.  The PHY layer is connected to a medium 

access control (MAC) layer which is an upper layer of the PHY layer through a transport 20 

channel.  Data is transferred between the MAC layer and the PHY layer through the 

transport channel.  The transport channel is classified according to how and with what 

characteristics data is transferred through a radio interface. 

[37]   Data is moved between different PHY layers, that is, the PHY layers of a transmitter 

and a receiver, through a physical channel.  The physical channel may be modulated 25 



6 

 

according to an Orthogonal Frequency Division Multiplexing (OFDM) scheme, and use the 

time and frequency as radio resources. 

[38]   The functions of the MAC layer include mapping between a logical channel and a 

transport channel and multiplexing and demultiplexing to a transport block that is provided 

through a physical channel on the transport channel of a MAC Service Data Unit (SDU) that 5 

belongs to a logical channel.  The MAC layer provides service to a Radio Link Control 

(RLC) layer through the logical channel. 

[39]   The functions of the RLC layer include the concatenation, segmentation, and 

reassembly of an RLC SDU.  In order to guarantee various types of Quality of Service (QoS) 

required by a Radio Bearer (RB), the RLC layer provides three types of operation mode: 10 

Transparent Mode (TM), Unacknowledged Mode (UM), and Acknowledged Mode (AM).  

AM RLC provides error correction through an Automatic Repeat Request (ARQ). 

[40]   The RRC layer is defined only on the control plane.  The RRC layer is related to the 

configuration, reconfiguration, and release of radio bearers, and is responsible for control of 

logical channels, transport channels, and PHY channels.  An RB means a logical route that 15 

is provided by the first layer (PHY layer) and the second layers (MAC layer, the RLC layer, 

and the PDCP layer) in order to transfer data between UE and a network. 

[41]   The function of a Packet Data Convergence Protocol (PDCP) layer on the user plane 

includes the transfer of user data and header compression and ciphering.  The function of the 

PDCP layer on the user plane further includes the transfer and encryption/integrity protection 20 

of control plane data. 

[42]   What an RB is configured means a process of defining the characteristics of a 

wireless protocol layer and channels in order to provide specific service and configuring each 

detailed parameter and operating method.  An RB can be divided into two types of a 

Signaling RB (SRB) and a Data RB (DRB).  The SRB is used as a passage through which 25 
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an RRC message is transmitted on the control plane, and the DRB is used as a passage 

through which user data is transmitted on the user plane. 

[43]   If RRC connection is established between the RRC layer of UE and the RRC layer of 

an E-UTRAN, the UE is in the RRC connected state.  If not, the UE is in the RRC idle state. 

[44]   A downlink transport channel through which data is transmitted from a network to 5 

UE includes a broadcast channel (BCH) through which system information is transmitted and 

a downlink shared channel (SCH) through which user traffic or control messages are 

transmitted.  Traffic or a control message for downlink multicast or broadcast service may 

be transmitted through the downlink SCH, or may be transmitted through an additional 

downlink multicast channel (MCH).  Meanwhile, an uplink transport channel through which 10 

data is transmitted from UE to a network includes a random access channel (RACH) through 

which an initial control message is transmitted and an uplink shared channel (SCH) through 

which user traffic or control messages are transmitted. 

[45]   Logical channels that are placed over the transport channel and that are mapped to 

the transport channel include a broadcast control channel (BCCH), a paging control channel 15 

(PCCH), a common control channel (CCCH), a multicast control channel (MCCH), and a 

multicast traffic channel (MTCH). 

[46]   The physical channel includes several OFDM symbols in the time domain and 

several subcarriers in the frequency domain.  One subframe includes a plurality of OFDM 

symbols in the time domain. An RB is a resources allocation unit, and includes a plurality of 20 

OFDM symbols and a plurality of subcarriers.  Furthermore, each subframe may use 

specific subcarriers of specific OFDM symbols (e.g., the first OFDM symbol) of the 

corresponding subframe for a physical downlink control channel (PDCCH), that is, an L1/L2 

control channel.  A Transmission Time Interval (TTI) is a unit time for subframe 

transmission. 25 
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[47]   Hereinafter, a new radio access technology (new RAT) or new radio (NR) will be 

described. 

[48]   As communication devices have increasingly required greater communication 

capacity, the necessity for improved mobile broadband communication, relative to an existing 

radio access technology (RAT), has emerged.  Also, massive machine type communications 5 

(MTC), which provides many different services by connecting multiple devices and objects, 

is also one of the major issues to be considered in next generation communications.  In 

addition, a communication system design considering services or terminals vulnerable to 

reliability or latency has also been discussed.  An introduction of a next-generation RAT 

considering enhanced mobile broadband communication, massive MTC, ultra-reliable and 10 

low latency communication (URLLC), and the like, has been discussed, and in this disclosure, 

for the purposes of description, the corresponding technology will be termed new RAT or 

new radio (NR). 

[49]   FIG. 4 illustrates a system structure of a next generation radio access network (NG-

RAN) to which NR is applied. 15 

[50]   Referring to FIG. 4, the NG-RAN may include a gNB and/or an eNB that provides 

user plane and control plane protocol termination to a terminal.  FIG. 4 illustrates the case of 

including only gNBs.  The gNB and the eNB are connected by an Xn interface.  The gNB 

and the eNB are connected to a 5G core network (5GC) via an NG interface.  More 

specifically, the gNB and the eNB are connected to an access and mobility management 20 

function (AMF) via an NG-C interface and connected to a user plane function (UPF) via an 

NG-U interface. 

[51]   The gNB may provide functions such as an inter-cell radio resource management 

(Inter Cell RRM), radio bearer management (RB control), connection mobility control, radio 

admission control, measurement configuration & provision, dynamic resource allocation, and 25 
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the like.  The AMF may provide functions such as NAS security, idle state mobility 

handling, and so on. The UPF may provide functions such as mobility anchoring, PDU 

processing, and the like. 

[52]   FIG. 5 illustrates a frame structure that may be applied in NR. 

[53]   Referring to FIG. 5, a frame may be composed of 10 milliseconds (ms) and include 5 

10 subframes each composed of 1 ms. 

[54]   One or a plurality of slots may be included in a subframe according to subcarrier 

spacings. 

[55]   The following table illustrates a subcarrier spacing configuration μ. 

[56]   [Table 1] 10 

[57]    

μ ∆f = 2μ∙15[kHz] Cyclic prefix 

0 15 Normal 

1 30 Normal 

2 60 Normal 

Extended 

3 120 Extended 

4 240 normal 

[58]   The following table illustrates the number of slots in a frame (Nframe,μ
slot), the number 

of slots in a subframe (Nsubframe,μ
slot), the number of symbols in a slot (Nslot

symb), and the like, 

according to subcarrier spacing configurations μ. 

[59]    [Table 2] 15 

[60]    
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  
slot
symbN

 
frame,

slotN
 

subframe,
slotN

 

0 14 10 1 

1 14 20 2 

2 14 40 4 

3 14 80 8 

4 14 160 16 

 

[61]   In FIG. 5, μ=0, 1, 2 is illustrated. 

[62]   A slot may include a plurality of orthogonal frequency division multiplexing (OFDM) 

symbols.  The plurality of OFDM symbols in a slot may be classified into downlink 

(indicated by D), flexible (indicated by X), and uplink (indicated by U).  A format of the slot 5 

may be determined depending on which of the D, X, and U the OFDM symbols in the slot are 

configured. 

[63]   The following table shows an example of a slot format. 

[64]   [Table 3] 

[65]    10 
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format Symbol number in a slot 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

0 D D D D D D D D D D D D D D 

1 U U U U U U U U U U U U U U 

2 X X X X X X X X X X X X X X 

3 D D D D D D D D D D D D D X 

4 D D D D D D D D D D D D X X 

5 D D D D D D D D D D D X X X 

6 D D D D D D D D D D X X X X 

7 D D D D D D D D D X X X X X 

8 X X X X X X X X X X X X X U 

9 X X X X X X X X X X X X U U 

10 X U U U U U U U U U U U U U 

11 X X U U U U U U U U U U U U 

12 X X X U U U U U U U U U U U 

13 X X X X U U U U U U U U U U 

14 X X X X X U U U U U U U U U 

15 X X X X X X U U U U U U U U 

16 D X X X X X X X X X X X X X 

17 D D X X X X X X X X X X X X 

18 D D D X X X X X X X X X X X 

19 D X X X X X X X X X X X X U 

20 D D X X X X X X X X X X X U 

21 D D D X X X X X X X X X X U 

22 D X X X X X X X X X X X U U 

23 D D X X X X X X X X X X U U 

24 D D D X X X X X X X X X U U 

25 D X X X X X X X X X X U U U 

26 D D X X X X X X X X X U U U 

27 D D D X X X X X X X X U U U 

28 D D D D D D D D D D D D X U 

29 D D D D D D D D D D D X X U 

30 D D D D D D D D D D X X X U 

31 D D D D D D D D D D D X U U 

32 D D D D D D D D D D X X U U 

33 D D D D D D D D D X X X U U 
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34 D X U U U U U U U U U U U U 

35 D D X U U U U U U U U U U U 

36 D D D X U U U U U U U U U U 

37 D X X U U U U U U U U U U U 

38 D D X X U U U U U U U U U U 

39 D D D X X U U U U U U U U U 

40 D X X X U U U U U U U U U U 

41 D D X X X U U U U U U U U U 

42 D D D X X X U U U U U U U U 

43 D D D D D D D D D X X X X U 

44 D D D D D D X X X X X X U U 

45 D D D D D D X X U U U U U U 

46 D D D D D X U D D D D D X U 

47 D D X U U U U D D X U U U U 

48 D X U U U U U D X U U U U U 

49 D D D D X X U D D D D X X U 

50 D D X X U U U D D X X U U U 

51 D X X U U U U D X X U U U U 

52 D X X X X X U D X X X X X U 

53 D D X X X X U D D X X X X U 

54 X X X X X X X D D D D D D D 

55 D D X X X U U U D D D D D D 

56 – 255  Reserved 

 

[66]   A format of a slot of a terminal may be configured through higher layer signaling, 

through a DCI, or on the basis of a combination of higher layer signaling and the DCI. 

[67]   A physical downlink control channel (PDCCH) may include one or more control 

channel elements (CCEs) as illustrated in the following table. 5 

[68]   [Table 4] 

[69]    
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Aggregation level Number of CCEs 

1 1 

2 2 

4 4 

8 8 

16 16 

[70]   That is, the PDCCH may be transmitted through a resource including 1, 2, 4, 8, or 16 

CCEs.  Here, the CCE includes six resource element groups (REGs), and one REG includes 

one resource block in a frequency domain and one orthogonal frequency division 

multiplexing (OFDM) symbol in a time domain. 

[71]   Meanwhile, in a future wireless communication system, a new unit called a control 5 

resource set (CORESET) may be introduced.  The terminal may receive the PDCCH in the 

CORESET. 

[72]   FIG. 6 illustrates CORESET. 

[73]   Referring to FIG. 6, the CORESET includes NCORESET
RB number of resource blocks 

in the frequency domain, and NCORESET
symb ∈ {1, 2, 3} number of symbols in the time 10 

domain.  NCORESET
RB and NCORESET

symb may be provided by a base station via higher layer 

signaling.  As illustrated in FIG. 6, a plurality of CCEs (or REGs) may be included in the 

CORESET. 

[74]   The UE may attempt to detect a PDCCH in units of 1, 2, 4, 8, or 16 CCEs in the 

CORESET.  One or a plurality of CCEs in which PDCCH detection may be attempted may 15 

be referred to as PDCCH candidates. 

[75]   A plurality of CORESETs may be configured for the terminal. 

[76]   FIG. 7 is a diagram illustrating a difference between a related art control region and 

the CORESET in NR. 

[77]   Referring to FIG. 7, a control region 300 in the related art wireless communication 20 
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system (e.g., LTE/LTE-A) is configured over the entire system band used by a base station 

(BS).  All the terminals, excluding some (e.g., eMTC/NB-IoT terminal) supporting only a 

narrow band, must be able to receive wireless signals of the entire system band of the BS in 

order to properly receive/decode control information transmitted by the BS. 

[78]   In contrast, the future wireless communication system introduces the CORESET 5 

described above.  CORESETs 301, 302, and 303 are radio resources for control information 

to be received by the terminal and may use only a portion, rather than the entirety of the 

system bandwidth.  The BS may allocate the CORESET to each UE and may transmit 

control information through the allocated CORESET.  For example, in FIG. 7, a first 

CORESET 301 may be allocated to UE 1, a second CORESET 302 may be allocated to UE 2, 10 

and a third CORESET 303 may be allocated to UE 3.  In the NR, the terminal may receive 

control information from the BS, without necessarily receiving the entire system band. 

[79]   The CORESET may include a UE-specific CORESET for transmitting UE-specific 

control information and a common CORESET for transmitting control information common 

to all UEs. 15 

[80]   FIG. 8 illustrates carrier bandwidth parts newly introduced to NR. 

[81]   Referring to FIG. 8, a carrier bandwidth part may be simply referred to as a 

bandwidth part (BWP).  As described above, various numerologies (e.g., various subcarrier 

spacings) may be supported for the same carrier in future wireless communication systems.  

NR may define a common resource block (CRB) for a given numerology in a given carrier. 20 

[82]   A bandwidth part is a set of consecutive physical resource blocks (PRBs) selected 

from consecutive subsets of common resource blocks (CRBs) for given numerology in a 

given carrier. 

[83]   As illustrated in FIG. 8, a common resource block may be determined depending on 

which numerology, e.g., which subcarrier spacing, is used for which carrier bandwidth.  The 25 
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common resource block may be indexed (starting from 0) from a lowest frequency of a 

carrier bandwidth, and a resource grid (which may be referred to as a common resource block 

resource grid) with a common resource block as a unit may be defined. 

[84]   The bandwidth part may be indicated on the basis of a CRB having a lowest index 

(which may be referred to as “CRB 0”).  The CRB 0 having the lowest index may also be 5 

referred to as “point A”. 

[85]   For example, under a given numerology of a given carrier, an i-th bandwidth part 

(BWP) may be indicated by Nstart
BWP,i and Nsize

BWP,i.  Nstart
BWP,i may indicate a starting CRB 

of the i-th BWP based on CRB 0, and Nsize
BWP,i may indicate a size of the i-th BWP in the 

frequency domain (e.g., in units of PRBs).  PRBs of each BWP may be indexed from zero.  10 

Indices of the CRB of each BWP may be mapped to the indices of the PRBs.  For example, 

mapping may be performed such that nCRB = nPRB + Nstart
BWP,i. 

[86]   In downlink, up to four downlink bandwidth parts may be configured for a UE, but 

only one downlink bandwidth part may be activated at a given time.  The UE does not 

expect to receive a PDSCH, a PDCCH, a CSI-RS, and the like, in any downlink bandwidth 15 

part other than the activated downlink bandwidth part.  Each of the downlink bandwidth 

parts may include at least one CORESET. 

[87]   In uplink, up to four uplink bandwidth parts may be configured for the UE, but only 

one uplink bandwidth part may be activated at a given time.  The UE does not transmit a 

PUSCH, a PUCCH, or the like, in any uplink bandwidth part other than the activated uplink 20 

bandwidth part. 

[88]   NR operates in a broadband as compared with the conventional system, and not all 

terminals may support such a broadband. The bandwidth part (BWP) features that even a 

terminal that may not be able to support the broadband is operable. 

[89]   A resource allocation type will now be described.  The resource allocation type 25 
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specifies how a scheduler (e.g., a BS) allocates resource blocks for each transmission.  For 

example, when a BS allocates a bandwidth including a plurality of resource blocks to a UE, 

the BS may inform the UE about resource blocks allocated to the UE through a bitmap 

composed of bits respectively corresponding to the resource blocks of the bandwidth.  In 

this case, flexibility of resource allocation may be increased but the amount of information 5 

used for resource allocation is disadvantageously increased. 

[90]   Considering these advantages and disadvantages, the following three resource 

allocation types may be defined/used. 

[91]   1) Resource allocation type 0 allocates resources through a bitmap, and each bit of 

the bitmap indicates a resource block group (RBG) instead of a resource block.  That is, in 10 

the resource allocation type 0, resource allocation is performed in units of resource block 

groups, rather than by resource block levels.  The following table illustrates sizes of RBGs 

in use when a system band consists of NDL
RB number of resource blocks. 

[92]   [Table 5] 

[93]    15 

System Bandwidth RBG Size 

DL
RBN  (P) 

≤10 1 

11 – 24 2 

25 – 63 6 

64 – 110 12 

 

[94]   2) Resource allocation type 1 is a method of allocating resources in units of RBG 

subsets.  One RBG subset may include a plurality of RBGs.  For example, RBG subset #0 
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includes RBG #0, 3, 6, 9..., RBG subset #1 includes RBG #1, 4, 7, 10,..., RBG subset #2 

includes RBG #2, 5, 8, 11,..., and so on.  The number of RBGs included in one RBG subset 

and the number of resource blocks (RB) included in one RBG are configured to be equal.  

Resource allocation type 1 indicates which of the RBG subsets is used and which RB is used 

in the RBG subset being used. 5 

[95]   3) Resource allocation type 2 is a method of allocating resources in a manner of 

informing about a starting position (RB number) of an allocated bandwidth and the number of 

consecutive resource blocks.  The consecutive resource blocks may start from the starting 

position.  However, it is to be understood that the consecutive resource blocks are not 

necessarily physically consecutive but may mean that the logical or virtual resource block 10 

indexes are consecutive. 

[96]   In the future wireless communication system, the number of resource blocks 

constituting the RBG (or group of RBs) may be changed flexibly.  Here, information for the 

RBG, e.g., information indicating the number of resource blocks constituting the RBG, may 

be transmitted through a scheduling DCI, third physical layer (L1) signaling, or higher layer 15 

signaling such as an RRC message. 

[97]   In addition, in the future wireless communication system, resource allocation 

information may include information on a time domain in addition to information on a 

frequency domain, and which information is included, in which manner information is 

included, and the like, may also be changed flexibly. 20 

[98]   The present disclosure proposes a resource allocation method for a PDSCH and/or a 

PUSCH when a field size and/or an analysis method for resource allocation vary.  In the 

following embodiments, a RBG-based bitmap scheme is assumed when the size of the RBG 

is flexible for convenience of explanation, but it may also extend to a case where resource 

allocation granularity is changed and/or to a case where a resource allocation scheme is 25 
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changed accordingly, and the like. 

[99]   In an embodiment of the present disclosure, a resource allocation scheme 

(particularly, the contents of the RBG size or the grid) may be applied to a resource region 

that may be mapped to at least only a PDSCH or a PUSCH.  Other resource allocation 

techniques (RBG size or grid) may be applied in other resource regions.  For example, when 5 

a specific resource of a PDCCH region is used for PDSCH mapping, the RBG size in the 

corresponding region and other RBG sizes may be independently set or indicated. 

[100]   In another example, when resource allocation of a PDSCH or a PUSCH is performed 

on a plurality of carriers or bandwidth parts, RBG sizes may be differently or independently 

set/indicated for each carrier or bandwidth part. 10 

[101]   In the embodiment of the present disclosure, the situation in which size of the RBG is 

flexibly changed (or the situation indicated in the DCI) is assumed, but the present disclosure 

may also be extendedly applied to a situation in which the number of RBGs that may be 

indicated by a resource allocation (RA) field is flexibly changed (or a situation indicated in 

the DCI). 15 

[102]   <Dynamic Field Size for Time and/or Frequency Resource Allocation> 

[103]   In the following embodiments, the RBG may be considered as a value representing 

frequency-domain granularity.  The RBG size may be flexibly changed.  Thus, when the 

RBG is used, a resource allocation field size of the frequency domain may also be flexibly 

changed. 20 

[104]   It may be advantageous for the RBG size to be large to indicate a large area (e.g., the 

entire terminal bandwidth or a system bandwidth) by a frequency axis.  Meanwhile, it may 

be advantageous for the RBG size to be small to indicate a small area (e.g., one or several 

physical resource blocks) by the frequency axis. 

[105]   In case where scheduling flexibility is maintained to the maximum by the frequency 25 
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axis, a required resource allocation field size may be excessively increased if the RBG size is 

small (as compared with a large RBG size). 

[106]   For example, when the RBG size is set to 10 in a bandwidth BW composed of 50 

physical resource blocks (PRBs), a frequency axis resource allocation field of the bitmap 

scheme may be composed of 5 bits.  Meanwhile, the frequency axis resource allocation field 5 

may be composed of 25 bits, if the RBG size is 2. 

[107]   The resource allocation field is included in a DCI.  It may be advantageous to 

equally maintain the entire DCI size or the entire resource allocation field size in terms of 

blind decoding/detection from a position of the UE. 

[108]   Bits of the resource allocation field varied according to selection of an RBG size may 10 

be mainly used to perform time domain resource allocation.  Depending on the indicated 

RBG size, an allocation method for time and/or frequency domain resources may be different. 

[109]   The following is an example of a resource allocation scheme according to RBG sizes.  

All or some combinations of the following schemes may be used for time and frequency 

resource allocation. 15 

[110]   1) If the RBG size is equal to or smaller than a specific level (Nlow), indication of the 

resource allocation field may be limited to resources of the frequency domain.  The specific 

level may be a preset default RBG size or may be set in a higher layer. 

[111]   When the RBG size is equal to or smaller than the specific level, resource allocation 

in the time domain is previously determined or may be performed on the entire PDSCH 20 

mapping area or the PUSCH mapping area determined by higher layer signaling or by a slot 

type format (on a time axis).  Alternatively, a time domain resource as a target of resource 

allocation may be separately indicated by higher layer signaling, information regarding a slot 

type format, and the like. 

[112]   If a default time domain resource is used, the default time domain resource may be 25 
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previously determined (e.g., PDSCH or PUSCH in the entire slots) or if slot type-related 

information is dynamically indicated, time domain information may be dynamically changed 

in the slots according to the slot type-related information.  Or, in case where slot type-

related information is transmitted, a starting point and a duration of the PDSCH or the 

PUSCH may be configured in advance by high layer signaling to ensure reliability.  Or, even 5 

in case where the slot type-related information is not transmitted, higher layer signaling may 

be similarly considered. 

[113]   2) If the RBG size exceeds the specific level (Nhigh), indication of the resource 

allocation field indicates may be limited to resources in the time domain.  More specifically, 

the RBG size may be the same as or equivalent to the system bandwidth or the terminal 10 

bandwidth.  In this case, in resources allocation in the frequency domain, any one RBG may 

be allocated for either PDSCH or PUSCH transmission (for the indicated RBG size). 

[114]   3) When the RBG size is within a specific range (e.g., when the RBG size is between 

Nlow and Nhigh), the resource allocation field may indicate time and frequency resources.  

More specifically, some of the bits of the resource allocation field may be used to indicate 15 

frequency domain resource allocation, and the other bits may be used to indicate time domain 

resource allocation. 

[115]   For example, the frequency domain resource allocation may indicate an RBG to be 

allocated with an indicated RBG size.  The time domain resource allocation may indicate 

which are to be allocated by a predetermined or indicated time-domain scheduling unit.  20 

Alternatively, the time domain resource allocation may be provided in the form of a pattern, 

and the number of the patterns may be different according to a change of the bits for the time 

domain resource allocation. 

[116]   Alternatively, time domain resource allocation and frequency domain resource 

allocation may be jointly performed.  Specifically, the information on the allocated time and 25 
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frequency resource pairs may be configured in the form of a plurality of patterns.  Also, bits 

of the entire resource allocation fields may indicate the patterns. 

[117]   A method for implementing this is as follows.  A plurality of bandwidth parts may 

be configured for the UE, and each bandwidth part may be configured by a set of consecutive 

PRBs, an RBG size to be used, and a size of a time domain resource allocation.  A 5 

bandwidth part index used in a DCI may be informed, and the RBG size, time information 

used in each bandwidth part when each bandwidth part is indicated, and the like, may be used 

for resource allocation. 

[118]   That is, selection for the bandwidth part may represent selection of a scheduling unit 

of time and/or frequency resources when resources are allocated.  Bandwidth parts which 10 

may be used together (i.e., bandwidth parts which may be dynamically changed to one DCI 

size), among the configured bandwidth parts, may be configured as a bandwidth part group 

for the UE, and it may be assumed that a bit size of a resource allocation field in the 

bandwidth part group is determined according to a size of a largest resource allocation field in 

each bandwidth part group.   15 

[119]   Such a configuration may be combined with a dynamically changing bandwidth part.  

It may be assumed that the bandwidth part groups share a CORESET.  In this case, when the 

CORESET is changed, the size of the DCI to be scheduled may be changed, and thus, a case 

where the resource allocation field is dynamically changed as the CORESET is shared, and 

the like, is taken into consideration. 20 

[120]   Or, in such a configuration, it may be expected that, while the bandwidth part groups 

share the CORESET(s), the UE does not match a baseband bandwidth.  It may be assumed 

that the baseband of the UE is not changed to match a maximum value of the bandwidth part 

group within the bandwidth part group. 

[121]   Or, in such a configuration, higher layer signaling may be possible as to whether the 25 
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UE may assume a band change or retuning delay between a control signal and data may be 

assumed.  If delay assuming a bandwidth change is not configured, it may be assumed that 

the bandwidth is not changed but is adjusted to the maximum value. 

[122]   Alternatively, one bandwidth part may be configured and a set of time/frequency 

schemes of DCI resource allocation which may be indicated in the CORESET(s) of the 5 

corresponding bandwidth part may be configured.  For example, when the bandwidth part is 

composed of 200 resource blocks, the set of time/frequency schemes may be composed of 

band, RBG size, time domain resource allocation information, and the like. 

[123]   For example, the set of time/frequency schemes may be defined as: entry 1 = (200 

RB (bandwidths), 10 RB (RBG size), starting OFDM symbol (4 bits), 4 slots (2 bits)) entry 2 10 

= (16 RBs (bandwidths) starting from 100th RB, 1 RB (RBG size), 0 for time-domain 

resource allocation), and the like. 

[124]   4) A method for indicating different RBG sizes or time-frequency resource allocation 

schemes when there are multiple RBG size candidate values may be as follows. 

[125]   i) Explicit bits may be used in a DCI.  ii) A DCI may be interpreted differently 15 

depending on a CCE index to which the DCI is mapped.  This mapping may be configured 

by higher layer signaling or may be a value which is always set.  iii) Or, scrambling of a 

DCI or CRC may be used. 

[126]   5) When there are several time/frequency resources, the UE may be controlled to 

simultaneously monitor the CORESETs configured in several bandwidth parts in order to 20 

dynamically change the several time/frequency resources.  Resource allocation methods 

used for each CORESET may be different. 

[127]   For example, CORESETs may be configured in a 200 RB bandwidth part and 10 RB 

bandwidth part, respectively, and a required bit size of the resource allocation field for each 

CORESET may be assumed for scheduling 200 RB and 10 RB.  More generally, bandwidth 25 
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and resource allocation information of data that may be scheduled for each CORESET may 

be configured. 

[128]   More specifically, regarding the aforementioned schemes, the entire bit field size for 

time and frequency resource allocation may be the same.  In this case, resource allocation 

for the frequency domain may indicate a resource allocated through a bitmap scheme for a 5 

given RBG size, or may indicate an RIV scheme based on a given RBG size as a basic unit 

(i.e., a scheme of indicating the number of RBs or RBGs consecutive with a starting RB or 

RBG index). 

[129]   In this case, resource allocation for the time domain may be a starting time-domain 

scheduling unit index, an ending time-domain scheduling unit index, and/or a consecutive 10 

number of time-domain scheduling units for the PDSCH or the PUSCH. 

[130]   The time-domain scheduling unit may be a symbol (reference numerology or a 

numerology reference for DCI), a plurality of symbols, or a mini-slot.  When a size of the 

symbol group is set and a scheduling unit is configured based on the size of the symbol group, 

the size of a specific symbol group may be different from the size of another symbol group 15 

according to the number of symbols constituting a slot. 

[131]   Alternatively, a pattern for a symbol group in a slot or a plurality of slots may be 

configured in advance according to an instruction from a BS, or resource allocation may be 

performed based on a starting unit as a corresponding unit and the number of corresponding 

units. 20 

[132]   For example, the symbol group pattern may be different according to a control region 

configuration (e.g., the number of symbols in the time domain).  For example, a symbol 

group pattern in a slot composed of seven symbols may be any of (3, 2, 2), (1, 2, 2, 2), (2, 2, 

2, 1), (2, 2, 3), and (2, 3, 2). 

[133]   Information regarding the start/end/interval may exist in the form of a pattern and a 25 
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resource allocation bit field may be used to indicate a corresponding pattern.  More 

specifically, the information regarding the pattern may be indicated by the BS (via higher 

layer signaling or a third PDCCH). 

[134]   As an example of the pattern, an RIV scheme (a scheme of indicating a starting 

symbol index and the number of consecutive symbols) may be used.  If the bit field size for 5 

the time domain resource allocation changes according to the RBG size, resource allocation 

may be performed in a state in which some bits of the RIV scheme are fixed to a specific 

value (e.g., 0 or 1), or in the RIV scheme, a basic unit may be increased (e.g., performed 

based on a plurality of symbols in one symbol period). 

[135]   <Fixed field size for time and/or frequency resource allocation> 10 

[136]   At the time of resource allocation, if the RBG size is changed while the bit size of the 

resource allocation field is the same, a combination of resources which may be allocated may 

become different. 

[137]   The RBG size may be changed by at least one of 1) directly indicated in a DCI, 2) 

changed according to a change in a bandwidth part, or 3) changed according to a bit size of 15 

resource allocation field. 

[138]   Specifically, a bit field for frequency resource allocation may be configured on the 

basis of a specific RBG size.  For example, the size of the bit field may be determined based 

on a maximum RBG size that may be set. 

[139]   In the future wireless communication system, the BS may indicate a bit size of a 20 

resource allocation field.  For the specific RBG size or a greater RBG size, resource 

allocation may be performed flexibly for all the RBGs in the system bandwidth, terminal 

bandwidth, or the configured bandwidth part. 

[140]   If the indicated RBG size is smaller, resource allocation may be performed on only 

some RBG sets.  More specifically, for example, when a frequency domain resource 25 
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allocation is configured by a bitmap for an RBG, all RBGs or RBG combinations within a 

bandwidth given to the corresponding UE may be expressed for a specific RBG size (group).  

Meanwhile, if the size of the RBG is small, resource allocation may be performed only on 

some RBG sets within a bandwidth given to the corresponding UE. 

[141]   In a more specific example, it is assumed that the number of RBGs within the 5 

terminal bandwidth for the first RBG size is N and the number of RBGs within the terminal 

bandwidth for the second RBG size is M.  Here, if the first RBG size is larger than the 

second RBG size, M is greater than N (M>N).  However, if the resource allocation field is 

set based on the first RBG size, only N of the M RBGs or a subset of the M RBGs may be 

allocated through the resource allocation field for the second RBG size. 10 

[142]   At the position of performing resource allocation, the RBG size may be set to be 

large to allocate more frequency resource, and conversely, the RBG size may be set to be 

small to allocate small frequency resources. 

[143]   Or, in a situation in which the bandwidth part (BWP) is flexibly changed, when the 

bit sizes of the scheduled BWP and the scheduled BWP are different, in the present disclosure, 15 

resource allocation may be performed on the scheduled BWP with the bit size of the resource 

allocation field of the scheduling BWP. 

[144]   When the RBG size is small, the amount of resources that may be allocated using the 

bit size of the limited resource allocation field is limited.  In this case, the BS may indicate 

information for selecting the RBG set to the UE in order to reduce the restriction regarding 20 

the resource allocation. 

[145]   Specifically, the resource allocation field in the frequency domain may include an 

RBG size indicator, an RBG set indicator in a bandwidth, and/or an RBG indicator in an 

RBG set. 

[146]   For example, candidates for the RBG set may be separately indicated to the UE by 25 
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the BS (e.g., signaling through higher layer signaling and/or an indication through group 

common PDCCH and/or a third DCI).  A specific candidate among the candidates for the 

RBG set may be indicated by the DCI scheduling the corresponding PDSCH or PUSCH. 

[147]   The RBGs in the RBG set may be configured to be localized (i.e., adjacent to each 

other) or distributed (i.e., separated from each other) according to a base station configuration. 5 

[148]   In a simple example, the BS may configure the candidate(s) for the RBG set through 

signaling through higher layer signaling such as an RRC message, and/or PDCCH and/or a 

third DCI, and the corresponding scheme may be in the form of a bitmap for the RBGs within 

the terminal bandwidth or the system bandwidth. 

[149]   Therefore, the BS may map a plurality of consecutive RBGs to the same RBG set for 10 

localized resource allocation or may map a plurality of non-consecutive RBGs to the same 

RBG set for distributed resource allocation. 

[150]   Alternatively, the RBGs to be indicated may include the number of RBGs that may 

be represented according to a bit size of the resource allocation field of the scheduling BWP 

from a lowest RBG of the scheduled BWP. 15 

[151]   In case where the number of PRBs constituting the RBGs is relatively small 

according to the bandwidth part (BWP) and/or the number of PRBs that may actually be used 

for data mapping in the RBG is relatively reduced due to a reserved resource, or the like, the 

corresponding RBG may be excluded from the RBG set as the target of the indication.  The 

relatively reduced RBG size may refers to a case where the RBG size becomes smaller than 20 

the set RBG size according to the size of the bandwidth part (BWP). 

[152]   The above description may be applied regardless of resource allocation type.  

Alternatively, the resource allocation type of the bitmap scheme may follow a scheme of a 

case where a bit size of a required resource allocation field and a bit size of an actual resource 

allocation field are different as in the above scheme.  In the resource allocation type of the 25 
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RIV scheme, a bit size of a resource allocation field may be configured based on a largest 

bandwidth part or based on a largest bandwidth part in the configured bandwidth part.  The 

reason is because, in the case of RIB scheme, a bit size difference of the resource allocation 

field may be slight according to a bandwidth part size. 

[153]   Alternatively, a plurality of RBG sizes may be used to indicate resources in resource 5 

allocation.  In a specific example, when the bandwidth part is composed of a plurality of 

RBGs, the size of a specific RBG may be set to follow the set RBG size (including +/-1 

difference) and the size of the other specific RBG may be set to include all the remaining 

PRBs of the bandwidth part. 

[154]   For example, it is assumed that the bandwidth part is composed of 50 PRBs, the bit 10 

size of the resource allocation field is 5 (bits), and the RBG size is 5 PRBs.  In this case, for 

example, the RBG configuration for the bandwidth part may be composed of four RBGs 

having a size of 5 PRBs and one RBG having 30 PRBs.  In the above scheme, there may be 

a problem that the specific RBG size is excessively large. 

[155]   Alternatively, in a state in which the bit size of the resource allocation field and the 15 

size of the bandwidth part are set or given, when the RBG size and the number of the RBGs 

are set, a difference between the configured RBGs may be considered to be 1 (PRB) or less.  

Specifically, when the bandwidth part is composed of N PRBs and the bit size of the resource 

allocation field is set to M bits, in the RBGs constituting the bandwidth part, an RBG having 

a size of Ceil(N/M) may be M* Ceil(N/M)-N, and an RBG having a size of Floor(N/M) may 20 

be M-(M* Ceil(N/M)-N).  Regarding order in which the RBGs having different sizes are 

arranged, the RBGs having the same RBG size are first arranged and RBGs having different 

RBG sizes may be arranged. 

[156]   In order to match the RBG sizes to be the same to the maximum in different manners, 

most RBGs (excluding a specific one among all the RBGs) may be configured to have a size 25 
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of Ceil(N/M) or Floor(N/M), and the size of the other remaining (one) RBG may be 

configured to include the other remaining PRBs (e.g., configured to have a size of N-(M-1)* 

Ceil(N/M) or N-(M-1)* Floor(N/M), for example).  For example, it is assumed that the 

bandwidth part is composed of 50 PRBs (N=50) and the bit size of the resource allocation 

field is 13 (bits) (M=13).  In this case, the RBG configuration for the bandwidth part is 5 

composed of 12 RBGs having a size of 4 PRB (= ceil (50/13)) and one RBG having 2 PRBs 

(= 50-12*4). 

[157]   In the above examples, the resource allocation (interpreting) method according to the 

RBG size in the frequency domain has been described, but it may also extend to a method of 

allocating (interpreting) resources according to a scheduling (time) unit in the time domain.  10 

Similarly, resource allocation for the time domain may be configured for a specific 

scheduling unit, and resource allocation may be performed according to a scheduling unit 

value which is flexibly changed.  More characteristically, the RBG set indicator may be 

represented in units of time and/or frequency resource scheduling unit. 

[158]   For example, the RBG set indicator may include information on RBGs constituting 15 

an RBG set and information on a starting symbol index and/or duration, and the like.  

Alternatively, a basic time and frequency resource unit may be selected for each RBG in the 

scheduling unit of the time domain.  Or, resource allocation (or the scheduling unit) may not 

be flexibly changed for the time axis. 

[159]   In another scheme, resource allocation regarding the frequency domain is performed 20 

on a specific RBG set, and allocation information for the specific RBG set may be equally 

applied to a plurality of RBG sets in the bandwidth.  For example, when all RBGs are 

configured as a plurality of RBG set forms, it may be considered that the bitmap information 

for a specific RBG set is applied to each of the other RBG sets in the same manner. 

[160]   In this embodiment, a bandwidth may be a system bandwidth (system BW) or a UE 25 
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bandwidth and may be replaced with a bandwidth part. If a plurality of bandwidth parts are 

configured for a specific UE, bandwidth part indicator information may be transmitted, the 

RBG set may be limited to a corresponding bandwidth part, or the RBG set itself may include 

RBGs of a plurality of bandwidth parts. 

[161]   In another scheme, for example, two resource allocation types may be dynamically 5 

configured.  Hereinafter, the frequency domain will be described, but it may also be applied 

to resource allocation in the time domain and to time/frequency domain resources. 

[162]   1) Resource allocation type 0: Bitmap having a bit size of RBG size K + floor(M/K), 

where M is the number of PRBs for the bandwidth configured in the bandwidth part. 

[163]   2) Resource allocation type 1: Bitmap having a bit size of bitmap size of RBG size + 10 

p*K + floor (M/p*K) 

[164]   FIG. 9 illustrates an example of resource allocation type 1. 

[165]   Referring to FIG. 9, in the resource allocation type 1, resources of RB-level may be 

allocated by increasing an RBG size, giving a bitmap (RBG indicator) regarding which of the 

RBGs is selected, and providing (another) bitmap (RB indicator in an RBG) in one RBG size.  15 

The bitmap in the RBG size is commonly applicable to selected RBGs. 

[166]   The above-described methods may be used in combination.  For example, in order 

not to significantly increase the bit size of the frequency domain, a set of allocatable RBs 

may be different according to the RBG size and the resource allocation scheme of the time 

domain may be changed. 20 

[167]   In the future wireless communication system, in performing the time domain 

resource allocation, a starting symbol index and/or a last symbol index for a PDSCH or a 

PUSCH may be indicated to the UE through scheduling DCI. 

[168]   More specifically, the starting symbol index and/or the last symbol index may be 

indicated separately in symbol units or symbol group units constituting a slot or the starting 25 
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symbol index and the last symbol index may be combined to be joint-indicated.  For 

example, the starting symbol index and/or the last symbol index may be combined to be 

indicated according to an RIV scheme.  The RIV scheme may be a scheme of indicating the 

starting symbol index and a duration. 

[169]   Further, in the future wireless communication system, the BS may configure a set(s) 5 

for a plurality of time domain resources through RRC signaling, and each set may include a 

combination of slot index information to which the PDSCH/PUSCH is mapped, and/or 

starting symbol index, and/or the last symbol index.  By indicating through a scheduling 

DCI which schedules one of the configured sets, time domain resource allocation may be 

performed. 10 

[170]   The set(s) configured by the RRC may be set separately from slot format information 

(SFI) transmitted through the group common PDCCH.  The SFI indicates a downlink part, a 

gap, and/or an uplink part in the slot.  Here, since it is assumed that, in the SFI, the downlink 

part is generally used from a first symbol of the slot, while in the case of the time domain 

resource allocation, a scheme of not mapping for the first some symbols in order to avoid 15 

overlapping with the CORESET (control region) at the time of scheduling the PDSCH or the 

PUSCH is not excluded, the purpose and scheme are considered to be different. 

[171]   When the time domain resource allocation is performed based on RRC signaling, it is 

necessary to determine a time domain resource allocation method before an RRC 

configuration is established and/or during an RRC reconfiguration period. The following is a 20 

more specific embodiment. 

[172]   1) Parameter set(s) (e.g., a combination of at least one of slot index information, a 

starting symbol index, and a last symbol index) for a time domain resource may be 

configured through a physical broadcast channel (PBCH) and/or remaining minimum system 

information (RMSI) and/or other system information (OSI).  In the future wireless 25 
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communication system, in transmitting minimum system information, a part of the minimum 

system information may be transmitted through the PBCH, and the remainder, that is, the 

RMSI, may be transmitted via the PDSCH.  More characteristically, in the time domain 

resource allocation of the above scheme, the scheduling DCI may belong to a common search 

space or a group common search space.  The common search space may be a search space 5 

for RMSI and/or OSI transmission. 

[173]   2) Dynamic time-domain resource allocation may not be performed.  In this case, it 

may be a fixed value in the case of the slot index, and a different value may be set for the 

PDSCH and the PUSCH.  For example, the PDSCH may be transmitted in the same slot as 

the PDCCH, and the PUSCH may be transmitted after four slots from the PDCCH.  In the 10 

case of the starting symbol index, it may be designated by a symbol following the CORESET 

interval.  More characteristically, for the PUSCH, the starting symbol index may be set via 

higher layer signaling (PBCH and/or RMSI and/or OSI) and/or DCI indication or may be 

configured to start from a first symbol of the configured slot.  In the case of the last symbol 

index, it may be configured via higher layer signaling (PBCH and/or RMSI and/or OSI) 15 

and/or DCI indication or may be configured by a last symbol of the slot.  More specifically, 

in the time domain resource allocation of the above scheme, the scheduling DCI may belong 

to the common search space or the group common search space.  The common search space 

may be a search space for RMSI and/or OSI transmission. 

[174]   In the future wireless communication system, the PDSCH or the PUSCH may be 20 

scheduled over a plurality of slots through multi-slot aggregation.  In such a situation, time 

domain resource allocation may need to be expanded to indicate for aggregated slots.  The 

following is a more specific example of a time domain resource allocation method in a multi-

slot aggregation situation. 

[175]   1) Set(s) for time domain resources over multiple slots are configured through RRC 25 
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signaling.  Each of the above sets may include a combination of a slot index at which 

mapping of the PDSCH or PUSCH may start and/or a last slot index, and/or the number of 

slots to be aggregated and/or a starting symbol index for each aggregated slot and/or a last 

symbol index for each aggregated slot, and the like. The RRC configuration may be 

configured when a multi-slot aggregation operation is configuration and may be configured 5 

independently of the RRC configuration for the time domain resource allocation for one slot 

or may be configured as a superset including the same. 

[176]   2) A set of time domain resources for one slot case may be utilized for aggregated 

slots. The starting symbol index in the characteristically (finally by DCI) indicated set may be 

applied in common to each of the aggregated slots.  In the case of the CORESET interval it 10 

may be regarded as a suitable method because it may not be considered to be changed in the 

aggregated slots.  The last symbol index in the next indicated set may be applied to a 

specific aggregated slot. Characteristically, the specific slot may be the last or first slot of the 

aggregated slots.  The last slot index for the remaining aggregated slots may be configured 

by at least one of (1) RRC signaling, (2) RRC signaling and DCI indication (which may be in 15 

the form of SFI or SFI pattern), (3) SFI for the corresponding slot (received from the group 

common PDCCH), and (4) an SFI pattern for the corresponding slots (received from the 

group common PDCCH). 

[177]   <Compact Frequency Resource Allocation> 

[178]   The future wireless communication systems may support an application field 20 

requiring high reliability.  In the above situation, the amount of DCI transmitted on the 

PDCCH may be reduced.  More characteristically, it is necessary to efficiently reduce the 

size of a specific field (in particular, the resource allocation field) of the contents of the DCI. 

[179]   Resource allocation may use an RIV scheme (i.e., a scheme of expressing the number 

of RBs consecutive with the starting RB index or a specific RB set by the number of RB sets 25 
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consecutive with the starting RB set).  The scheme may reduce a bit size required for 

resource allocation by expressing only consecutive resource allocation. 

[180]   In order to effectively manage multiplexing between different PDSCHs or PUSCHs 

in the network viewpoint, it is necessary to configure scheduling granularity to the RBG size.  

In a specific example, in the LTE system, information regarding a step size or information 5 

regarding an RBG size at the time of compact resource allocation may be configured to have 

a specific RBG size (e.g., an RBG size configured to interwork with a bandwidth) or may be 

indicated to the UE by the BS (through at least one of higher layer signaling, a group 

common PDCCH or a third DCI).  A specific RBG may be greater or smaller than the 

configured RBG size according to a size of a system bandwidth, a terminal bandwidth, or a 10 

bandwidth part.  The specific RBG may also be handled/indicated by resources allocated in 

the same as that of other RBGs.  That is, when resource is allocated, the RBG allocated 

regardless of RBG size may be indicated, and PRBs may be allocated to the indicated RBG 

according to a size of each RBG.  In case where the RBG size is flexibly changed, a total bit 

size may be set according to a specific RBG size (e.g., a largest value or a smallest value 15 

among candidate values or a value indicated by the BS) in order to maintain a total bit size 

for compact resource allocation. 

[181]   The scheduling unit in the RIV scheme may be changed according to the RBG size 

indicated in the above situation.  Therefore, if the indicated RBG size is larger than the 

specific RBG size referred to in the size setting, a specific value (e.g., 0) may be padded to an 20 

MSB or an LSB to fit a total bit field size in the bit field for the RIV.  Conversely, if the 

value is small, a configuration in which a single bit or a plurality of bits of the MSB or LSB 

are cut in the bit field for RIV and in which the cut bits are filled with a specific value (e.g., 0) 

may be assumed. 

[182]   Distributed resource allocation and/or frequency hopping may be required to secure 25 



34 

 

frequency diversity, which may be simply performed by applying interleaving after compact 

resource allocation.  In the case of the interleaving scheme, a scheme (or a block interleaver 

scheme) of inputting in a row-by-row or a column-by-column manner and extracting in the 

column-by-column manner (or in the row-by-row manner) in a matrix having a specific size 

may be used.  Or, interleaving may be performed based on a pseudo-random function.  In 5 

the above case, a position of a frequency resource may be shifted based on the random 

number.  More characteristically, the interleaving may be performed within a size of an 

active bandwidth part in which the PDSCH or the PUSCH is scheduled or may be performed 

in a separate specific frequency domain (e.g., a region indicated by the BS (through higher 

layer signaling and/or DCI). 10 

[183]   In the above situation, the same hopping pattern and multiplexing between transport 

channels may be ensured by matching hopping regions equally between terminals having 

different bandwidth parts. 

[184]   However, in the case of the above scheme, throughput may be reduced when a 

difference between the bandwidth part for a specific UE and a hopping area is significant and 15 

configuring hopping regions to be orthogonal in a different manner may also be considered. 

[185]   More specifically, the hopping region may be configured to be non-consecutive, 

based on which overlapping of hopped resources between different bandwidth parts may be 

prevented.   

[186]   In another method, in performing the block interleaving method, the size of the row 20 

of the block interleaver may be configured regardless of size of a partial bandwidth (e.g., 

using third higher layer signaling). More specifically, it may be configured via the PBCH or 

the RMSI and may be updated by RRC. 

[187]   In the above case, the row size for the block interleaver may be configured to be the 

same between different partial bandwidths. More characteristically, the bandwidth of the UE 25 
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may be divided into X partial regions, and the number of partial regions may be defined as 

the number of rows of the block interleaver matrix.  In this case, a value of a specific region 

of the matrix may be filled with NULL, and the portion of the NULL may be skipped when 

the index is extracted in a column-by-column manner.  That is, the hopping region may be 

performed by avoiding the specific region through the above method.  More specifically, the 5 

method of specifying NULL may be to select a specific row(s) (and/or an offset for elements) 

for the matrix for the block interleaver, or to select in the form of indicating a starting 

element and a final element.  The above information may be indicated by the base station 

(e.g., higher layer signaling). 

[188]   FIG. 10 illustrates an example of hopping region configuration. 10 

[189]   The pseudo-random scheme may be performed based on a cell identity (ID), partial 

band-specific information, or third signaling (e.g., virtual ID) have.  The above scheme may 

efficiently support multiplexing between UEs in a cell or a partial band, while supporting 

inter-cell or partial-band randomization.  When multiplexing between different PDSCHs or 

PUSCHs (in particular, performing RBG-based resource allocation) is considered, it may still 15 

be useful to allocate resources in RBG units even after interleaving.  That is, the unit of 

interleaving may be characteristically an RBG unit.  The RBG may be equal to or different 

from the RBG size at the time of the resource allocation indication.  That is, the BS may 

separately indicate the RBG size assumed at the time of resource allocation and the RBG size 

assumed at the time of interleaving to the UE (e.g., higher layer signaling, group common 20 

PDCCH, or third DCI). 

[190]   Also, depending on inter-slot hopping and/or by slots or symbol groups according to 

the inter-slot hopping, hopped frequency domain/resource may be different.  In performing 

resource allocation in the above scheme, hopping may be performed based on a slot or a 

symbol index where the PDSCH or the PUSCH starts in a position of the PRB or resource 25 
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allocation maybe performed based on a PRB index hopped calculated on the basis of a 

specific time point (e.g., starting a subframe, starting a frame, etc.) in consideration of 

multiplexing between several UEs between cells. 

[191]   More characteristically, the hopping interval in the time domain may be configured 

to a fixed form (e.g., divided based on a middle point in a slot or a space between seventh and 5 

eighth symbols) in consideration of multiplexing between a plurality of terminals.  More 

characteristically, the hopping interval in the time domain may be configured by higher layer 

signaling (e.g., at least one of PBCH, RMSI, and RRC) and/or in the DCI in consideration of 

multiplexing between the PDSCH or the PUSCH different in the number of configuration 

symbols.  In the case of performing non-slot-based scheduling, intra-slot frequency hopping 10 

may be applied and hopping may not be performed in the non-slot interval. 

[192]   Alternatively, resource allocation may be performed based on a specific offset within 

a predetermined hopping region (e.g., an active uplink bandwidth part) or within a hopping 

region signaled by a higher layer (e.g., PBCH or RMSI or RRC) May be performed on the 

basis of a reference value. 15 

[193]   For example, the PUSCH or the PDSCH transmitted in the PRB N in the first 

hopping interval may be transmitted in the {(PRB N+offset) mod uplink bandwidth part 

bandwidth} in the second hopping interval.  More characteristically, the hopping interval in 

the time domain may be configured to a fixed form (e.g., divided based on a middle point in a 

slot or a space between seventh and eighth symbols) in consideration of multiplexing 20 

between a plurality of terminals, or more characteristically, the hopping interval in the time 

domain may be configured by higher layer signaling (e.g., PBCH, RMSI, and RRC) and/or in 

the DCI in consideration of multiplexing between the PDSCH or the PUSCH different in the 

number of configuration symbols. 

[194]   The offset may be a value signaled/configured by higher layer signaling in a cell 25 



37 

 

specific manner, an offset value set for each bandwidth part, or configured by setting a 

hopping region by a parameter (e.g., set by 1/N, 2/N,... (N-1)/N mu7ltiple of the hopping 

region). 

[195]   And/or a plurality of the offsets may be configured semi-statically, and a final 

application value may be indicated in a DCI. 5 

[196]   Several subband sizes/offsets and hopping patterns in frequency hopping may be 

configured.  The corresponding configuration may be configured to be different depending 

on a configured bandwidth part (BWP).  Typically, a subband size and an offset may be 

configured for each hopping pattern, and the corresponding value may be set to be different 

for each bandwidth part. 10 

[197]   Since an effective value of the hopping pattern may be different depending on the 

frequency diversity gain and multiplexing between terminals, a hopping pattern to be used 

may be set to be different for each bandwidth part, or one of several hopping patterns may be 

set dynamically.  An example of such a hopping pattern is as follows. 

[198]   1) Type 1: The index of RB or RBG may be increased by an offset value configured 15 

to be cell-specific.  This allows terminals to use the same hopping pattern although the 

terminals have different bandwidth parts, thereby minimizing the occurrence of a collision 

due to hopping between the terminals.  Or, it may be considered that the offset setting itself 

is performed for each bandwidth part and the network sets the same value for a plurality of 

bandwidth parts. 20 

[199]   2) Type 2: Like the LTE PUCCH type 1, a hopping bandwidth configured to a 

terminal may be divided into a half and the RB or RBG index may be increased by the 

corresponding value.  Since the terminals having different bandwidth parts perform hoping 

with different offsets, a collision may be increased but a diversity gain may be obtained.  

When the corresponding scheme is used, it is possible to have an offset with a specific value 25 
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rather than dividing the hopping band by half. 

[200]   3) Type 3: Like the LTE PUCCH type 2, hopping is applied to a hopping bandwidth 

larger than its own bandwidth part.  If it is hopped to an RB or RBG index larger than the 

own bandwidth part by hopping, an absolute frequency location of the uplink bandwidth part 

may be moved according to the hopping. Alternatively, multi-level hopping may be 5 

performed when hopping is applied. For example, one uplink bandwidth part may be divided 

into several subbands, type 1 or 2 may be performed within a subband, and type 1 or type 2 

may be performed again for each subband. 

[201]   The hopping in the initial uplink bandwidth part in which a message 3 is transmitted 

may also follow the above method, and a hopping scheme may be transmitted in the random 10 

access response (RAR).  When the message 3 is transmitted, in the case of applying at least 

inter-slot hopping is applied in consideration of a case where the initial uplink bandwidth part 

is small, it may be considered that the absolute frequency location of the uplink bandwidth 

part is changed.  In other words, frequency hopping may be performed within the hopping 

bandwidth configured based on common PRB indexing, and the corresponding hopping 15 

bandwidth may be configured by the RSMI, or the like.  The physical location of the initial 

uplink bandwidth part may be changed by the corresponding hopping.  This may be applied 

only to inter-slot hopping, or only to initial transmission or retransmission of message 3. 

[202]   More generally, inter-slot hopping may be performed within a cell common or group 

common hopping bandwidth based on common PRB indexing, and intra-slot hopping may be 20 

performed within an activated bandwidth part of a terminal. 

[203]   The advantage of the above scheme is that when a case where the RBG size is small 

(e.g., 1 RB granularity) is supported, 1 RB granularity is performed, to allocate resource in 

the RIV scheme, and thereafter, only interleaving may be performed by RBG size granularity.  

The advantage of the above scheme is that, while resource allocation is performed smaller 25 
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than the RBG size, simultaneously allocated RBs may be distributed while considering 

multiplexing with other PDSCH or PUSCH (i.e., maintaining the RBG grid). 

[204]   In the case of a compact resource allocation, it may be considered to reduce the 

possible combinations of allocated resources to further reduce a corresponding bit field size.  

For example, a relationship between possible combinations of the allocated resources has a 5 

nested structure. For example, the starting RB may be limited. 

[205]   <Resource Allocation Scheme According to Waveform> 

[206]   In the future wireless communication system, different waveforms such as CP-

OFDM and DFT-S-OFDM may be supported. And/or for a certain situation, only consecutive 

resource allocation may be allowed or non-consecutive resource allocation and/or 10 

consecutive resource allocation may be allowed, in performing resource allocation. 

[207]   For example, in the case of uplink transmission, a resource allocation type or method 

may be configured to be different according to waveforms by supporting both CP-OFDM and 

DFT-S-OFDM.  Selection of a waveform may follow the configuration of higher layer 

signaling.  In this case, the DCI size and/or the resource allocation field size between 15 

different waveforms may be set to be different from each other.  However, if the waveform 

is changed flexibly, it may be necessary to match the DCI size and/or the resource allocation 

field size equally. 

[208]   Alternatively, the resource allocation field may be configured to be the same, 

regardless of waveform. 20 

[209]   In the case of the scheme capable of supporting the non-consecutive resource 

allocation, the consecutive resource allocation may be displayed according to set values. 

[210]   In addition, the above scheme may be extended to equalize the size and/or resource 

allocation field between a DCI for PDSCH scheduling and a DCI for PUSCH scheduling. 

[211]   The resource allocation field size and/or the DCI size may be different for a type that 25 
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supports only consecutive resource allocation and a type that may support consecutive 

resource allocation and non-consecutive resource allocation.  In this situation, a DCI 

scheduling a transmission mode (TM)-independent PDSCH and a DCI scheduling a PUSCH 

supporting only consecutive resource allocation or having a waveform of DFT-S-OFDM may 

be configured to have the same size, and a DCI scheduling a TM-dependent PDSCH and a 5 

DCI scheduling a PUSCH supporting even non-consecutive resource allocation or having a 

waveform of CP-OFDM may be configured to have the same size. 

[212]   In addition, if the terminal may detect a DCI capable of scheduling a plurality of 

types of PUSCH, a waveform may be changed according to the detected DCI or a resource 

allocation type included therein.  For example, if the resource allocation in the DCI only 10 

allows only consecutive resource allocation, the waveform of the corresponding PUSCH may 

be DFT-S-OFDM, and otherwise, the CP-OFDM. 

[213]   <Alignment between RBG and PRG> 

[214]   For the RBG, a bitmap may be used a basic unit when frequency resources are 

allocated. PRG is precoder granularity and it may be assumed that the same precoder is 15 

applied to the PRBs in the same PRG.  Also, the PRG may be used as a basic unit for 

channel estimation based on that. 

[215]   In NR, the PRG may be configured on the basis of a common resource block 

irrespective of the bandwidth part in consideration of multi-user MIMO (MU-MIMO) 

between terminals for which different bandwidth parts are configured.  In the future wireless 20 

communication system, it is not expected that the PRG size is 4RB when the RBG size = 2 

RB in consideration of terminal implementation complexity.  The reason is because, if the 

substantial PRG size is changed according to resource allocation, complexity increases when 

the channel estimation is performed.  In addition, according to scheduling, as interpolation is 

limited, channel estimation performance is different between RBs to be scheduled, degrading 25 
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demodulation performance. 

[216]   If the boundaries between RBG and PRG are not aligned, a situation in which a 

single PRG overlaps a plurality of RBGs as described above may occur. Similar to the above 

situation, as interpolation is limited according to scheduling, the channel estimation 

performance may be degraded. 5 

[217]   Therefore, both RBG and PRG may be defined/configured on the basis of a common 

resource block (CRB or system band).  For example, an RB constituting an RBG may be 

configured in frequency increasing order from CRB#0.  In this case, the first RBG in the 

bandwidth part may be set to {(indicated RBG size - bandwidth part start)mod indicated RBG 

size}.  The indicated RBG size may be a value set according to a bandwidth part size and/or 10 

a table configured by a higher layer and/or an indicated bandwidth part and/or a bandwidth 

part in which a DCI is transmitted.  The last RBG may be {(bandwidth part start + 

bandwidth part size)mode(indicated RBG size or indicated RBG size).  A resultant value of 

the above equation may be 0.  The remaining RBG may be the indicated RBG size. 

[218]   Or, the starting CRB index for the bandwidth part may be limited.  More 15 

specifically, the starting CRB index for the bandwidth part may be configured to a multiple of 

a specific PRG size (e.g., 2 or 4).  That is, the starting CRB index of the bandwidth part may 

be expected to be configured such that RBG and PRG are aligned on the boundary side. 

[219]   The number of RBGs may be determined according to the bandwidth part start RB, 

the bandwidth part size and the indicated RBG size.  If the bandwidth part start RB can be 20 

divided by the indicated RBG size, the number of RBGs in the bandwidth part may be set to 

roundup of {bandwidth part size/indicated RBG}.  If the bandwidth part starting RB cannot 

be divided by the indicated RBG size, the number of RBGs may be roundup of {bandwidth 

part size/indicated RBG} +1. 

[220]   In another example, the number (NRBG) of RBGs in a bandwidth part may be 25 
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expressed by Ceiling (bandwidth part size/indicated RBG size) + Ceiling ((bandwidth part 

start index mod indicated RBG size/indicated RBG size)) and may be Ceiling ((bandwidth 

part size + bandwidth part start index mod indicated RBG size)/indicated RBG size).  A bit 

field size of the frequency domain resource allocation type 0 may be determined based on the 

number of RBGs.  In this case, a reference bandwidth part may be a largest one of the 5 

configured bandwidth parts, a bandwidth part where the DCI is transmitted, or a bandwidth 

part where the scheduled PDSCH or PUSCH is transmitted. 

[221]   FIG. 11 illustrates a terminal operation related to downlink resource allocation. 

[222]   Referring to FIG. 11, a terminal receives resource block allocation (assignment) 

information including a bitmap (S101), and in a bandwidth part (BWP), a downlink signal, 10 

e.g., a PDSCH, may be received (or a PUSCH is transmitted) through a resource block group 

indicated by the bitmap (S102). 

[223]   In this case, the total number of resource block groups in the bandwidth part may be 

determined based on the index of the starting resource block of the bandwidth part, the size of 

the bandwidth part, and the size of one resource block group. 15 

[224]   For example, when the bandwidth part is i-th (i is a 0 or a natural number) bandwidth 

part and includes Nsize
BWP,i number of PRBs, the total number of resource block groups may 

be determined by the following equation. 

[225]   [Equation 1] 

[226]    20 

 

[227]   In the above equation, Nstart
BWP,i may be an index of a starting resource block of the i-

th bandwidth part, Nsize
BWP,i may be a size of the i-th bandwidth part, and P may be a size of 

one configured resource block group.  The P may be selected/determined according to a size 
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of the bandwidth part among candidate values previously set through a radio resource control 

(RRC) message. The candidate values may be provided in the form of a table through an 

RRC message. 

[228]   Also, the number of bits of the bitmap may be equal to the total number of resource 

block groups (NRBG), and each bit of the bitmap corresponds to each resource block group of 5 

the bandwidth part in a one-to-one manner to indicate whether or not each resource block 

group is allocated. 

[229]   More specifically, each step of FIG. 11 will be described below.  In downlink 

resource allocation type 0 in NR, resource block allocation (assignment) information includes 

a bitmap indicating RBGs allocated to a UE.  The RBG, as a set of consecutive (virtual) 10 

resource blocks, may be defined by the size of the bandwidth part and the parameters 

configured by higher layer signaling. 

[230]   The following table illustrates the RBG size P according to bandwidth part size. 

[231]   [Table 6] 

[232]    15 

Bandwidth part size Configuration 1 Configuration 2 

1 – 36 2 4 

37 – 72  4 8 

73 – 144  8 16 

145 – 275  16 16 

 

[233]   FIG. 12 illustrates an example of determining the number (NRBG) of RBGs for a 

downlink carrier bandwidth part i including Nsize
BWP,i number of PRBs. 

[234]   As described above, in the present disclosure, the number of RBGs (NRBG) may be 

determined as Ceiling((Nsize
BWP,i + (Nstart

BWP,i mod P))/P). 20 
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[235]   More specifically, Nstart
BWP,i may indicate a starting position of the i-th BWP (e.g., a 

starting resource block index) based on a reference point (e.g., CRB 0), and Nsize
BWP,i may 

indicate a size of the i-th BWP (i.e., the number of resource blocks constituting the i-th BWP, 

in other words, a size of the i-th BWP).  And P is a size of the indicate RBG. The size of a 

bitmap of resource allocation type 0 (frequency domain) may be determined based on the 5 

number of RBGs (NRBG).  The remaining RBGs except for a first RBG and a last RBG may 

all have the same size P.  The first RBG and the last RBG may have sizes other than P, 

depending on the value of Nsize
BWP,i.  For example, the size of the first RBG may be P- 

Nstart
BWP,imodP, and the size of the last RBG may be (Nstart

BWP,i+ Nsize
BWP,i)modP if 

(Nstart
BWP,i+ Nsize

BWP,i)modP is greater than 0. 10 

[236]   Meanwhile, in the case of the resource allocation type 1, when interleaved VRB-to-

PRB is mapped, interleaving may be performed in units of RB bundles, and the 

corresponding RB bundles need to be similarly set/defined based on the CRB. RB bundles 

may be defined as consecutive resource blocks.  That is, after interleaving, boundaries of the 

RB bundles may be aligned with the PRG, thereby lowering complexity of channel 15 

estimation and enhancing performance. 

[237]   FIG. 13 illustrates an example of aligning the boundaries between RB bundles for 

interleaving and the CRB in resource allocation type 1. 

[238]   Referring to FIG. 13, the boundaries between the RB bundles for interleaving and the 

CRB are configured/defined to be aligned.  The CRB may be the same as the PRB.  After 20 

interleaving, boundaries of the RB bundles may be aligned with the PRG which is a group of 

PRBs. 

[239]   The UE may assume that the same precoding is used in the frequency domain within 

the RRB bundle.  The UE does not assume that the same precoding is used in bundles of 

different CRBs. 25 
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[240]   Meanwhile, since the information on the common resource block (CRB) grid is given 

by the RMSI, whether to or how to perform interleaved VRB-to-PRB mapping on the 

PDSCH (hereinafter, RMS-PDSCH) including the RMSI scheduled by a DCI format 1_0 in 

the common search space of CORSET 0 needs to be defined.  

[241]   Specifically, in the common resource block grid, Nstart
BWP,i and Nsize

BWP,i may be 5 

defined.  The UE may not know the above values until it receives the RMSI.  For 

simplification, the RMSI-PDSCH may consider to support only non-interleaved VRB-to-PRB 

mapping.  In this case, reception performance of the RMSI may be degraded due to shortage 

of frequency diversity.  

[242]   Alternatively, a resource block bundle for the RMSI-PDSCH may be defined in an 10 

initial downlink bandwidth part grid.  Specifically, the resource block bundle starts from a 

first resource block index of the initial downlink bandwidth part, and all the resource block 

bundles may be composed of, for example, two consecutive resource blocks. 

[243]   Proposal 1: Interleaved VRB-to-PRB mapping may be used for PDSCH including 

RMSI in the initial downlink bandwidth part.  The resource block bundle may be defined in 15 

the initial downlink bandwidth part, without considering the common resource block grid. 

[244]   After receiving the RMSI, the common resource block grid is informed to the UE.  

Then, all the techniques based on the common resource block grid are available to be used.  

In this case, if the PDSCH including the RMSI is received in a downlink bandwidth part 

other than the initial downlink bandwidth part, the resource block bundles for the interleaved 20 

VRB-to-PRB mapping may be defined to be aligned to the common resource block grid. 

[245]   The UE may receive another PDSCH (i.e., PDSCH not including RMSI) in the initial 

downlink bandwidth part.  In this case, when multiplexing of a plurality of terminals is 

considered, it is preferred to make the definitions of the resource block bundles the same, 

regardless of RNTI applied to the PDSCH.  In other words, regardless of the RNTI, it may 25 
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be assumed that all PDSCH mappings in the initial downlink bandwidth part are defined in 

the initial downlink bandwidth part, without considering the common resource block grid. 

[246]   Also, in the initial downlink bandwidth part, the RBG may be defined without 

considering the common resource block grid. 

[247]   Proposal 2: For PDSCH including OSI, paging, random access response (RAR) in 5 

the initial downlink bandwidth part, etc., the resource block bundle may be defined in the 

initial downlink bandwidth part, without considering the common resource block grid. 

[248]   That is, when the interleaved VRB-to-PRB is mapped, a boundary of an interleaver 

bundle may be defined/configured based on an (initial) bandwidth part instead of the CRB in 

the following exceptional situations.  The exceptional situations may be a case where the 10 

DCI schedules the RMSI, a case where the DCI belongs to the CORESET#0 associated with 

the common search space (CSS), while the DCI is scheduling the RMSI, a case where the 

DCI belongs to the CSS, a case where the DCI belongs to the CSS of the initial downlink 

bandwidth part, and a case where the DCI belongs to the initial downlink bandwidth part.  

More specifically, the RBG in the resource allocation of the bitmap scheme may also be 15 

configured to be aligned in the boundary based on the bandwidth part instead of the CRB 

exceptionally. 

[249]   Alternatively, whether the DCI scrambled by the SI-RNTI constitutes a resource 

block bundle for interleaved VRB-to-PRB mapping may be indicated. 

[250]   In particular, since the size of the resource block bundle is set to 2 before the RRC 20 

configuration, the DCI may indicate whether the size of the first resource block bundle is 1 or 

2 according to the starting RB index of the initial downlink bandwidth part (using one of the 

reserved bits).  In this case, the resource block bundle may be aligned to the common 

resource block grid also in the RMSI-PDSCH. 

[251]   The DCI scrambled to the SI-RNTI may indicate (Nstart
BWP,i mod 2), i.e., a method of 25 
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configuring the resource block bundle in the DCI scheduling the PDSCH, a size of a first 

resource block bundle, an offset value between the PRB where the resource block bundle 

starts and the common resource block grid. 

[252]   < Misalignment Between RA Bandwidth and Actual BWP Size)> 

[253]   In the future wireless communication system, the number of DCI sizes to be 5 

monitored by the UE may be limited for the purpose of lowering complexity of the UE. More 

specifically, a resource allocation bit field of the DCI format 1_0 and the DCI format 0_0 

(hereinafter, referred to as “fallback DCI”) may be configured based on an activated 

bandwidth part in which the corresponding fallback DCI is transmitted (in case where the 

number of the DCI sizes is sufficient) or may be configured based on the initial (downlink) 10 

bandwidth part size (in case where the number of DCI sizes exceeds a predetermined level or 

is to exceed the predetermined level), when the DCI format 1_0 and the DCI format 0_0 are 

transmitted in a specific search space (e.g., a UE-specific search space). 

[254]   According to the above situation, it may be considered that frequency ranges that 

may be indicated by the resource allocation bit field are configured to be different.  15 

Basically, when the bit size of the resource allocation field and the size of the resource 

allocation field required in the bandwidth part to which the DCI belongs are equal (or when 

the bit size of the resource allocation field is configured to be larger), a lowest resource block 

(RB) index corresponding to the resource allocation field is matched to the smallest RB index 

of the corresponding bandwidth part, and the highest RB index may be matched to the largest 20 

RB index of the corresponding bandwidth part. The above-mentioned area may be applied to 

an interleaving target area equally. 

[255]   Meanwhile, when the bit size of the resource allocation field is smaller than the 

resource allocation field size required in the bandwidth part, the lowest RB index 

corresponding to the resource allocation field is matched to the smallest RB index of the 25 
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corresponding bandwidth part and the highest RB index may be matched to the RB index 

away from the smallest RB index of the corresponding bandwidth part by the initial 

(downlink) bandwidth part.  This is to perform resource allocation more efficiently due to a 

limitation of the bit size of the resource allocation field.  Here, the interleaving target area 

may also be set based on an area set to be smaller than the actual bandwidth part equally.  5 

Alternatively, as a method for utilizing the advantages of the relatively large activated 

bandwidth part, it may be considered that the interleaving target area is still configured as the 

activated bandwidth part. 

[256]   If the region corresponding to the resource allocation field is configured as the 

activated bandwidth part even when the bit size of the resource allocation field is smaller than 10 

the resource allocation field size required by the bandwidth part, zero-padding may be 

performed on the LSB or the MSB before interpreting the corresponding bit field. 

[257]   FIG. 14 is a block diagram illustrating a device implementing an embodiment of the 

present disclosure. 

[258]   Referring to FIG. 14, the device 100 includes a processor 110, a memory 120, and a 15 

transceiver 130.  The processor 110 implements the proposed functions, processes and/or 

methods.  The memory 120 is connected to the processor 110 and stores various types of 

information for driving the processor 110.  The transceiver 130 is connected to the processor 

110 and transmits and/or receives a wireless signal. 

[259]   The device 100 may be a base station (BS) or a terminal (or a user equipment (UE)). 20 

[260]   The processor 110 may include application-specific integrated circuits (ASICs), other 

chipsets, logic circuits, data processors and/or a converter mutually converting a baseband 

signal and a wireless signal.  The memory 120 may include read-only memory (ROM), 

random access memory (RAM), a flash memory, memory cards, storage mediums and/or 

other storage devices.  The transceiver 130 may include at least one antenna for transmitting 25 
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and/or receiving a wireless signal.  When an embodiment is implemented by software, the 

above-described scheme may be implemented using a module (process or function) which 

performs the above function.  The module may be stored in the memory 120 and executed 

by the processor 110.  The memory 120 may be disposed within or outside the processor 

110 and connected to the processor using a variety of well-known means. 5 
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What is claimed is: 

 

1. A method for receiving a downlink signal in a wireless communication system, the 

method performed by a user equipment and comprising:  

receiving resource block assignment information including a bitmap; and 5 

receiving the downlink signal through a resource block group (RBG) indicated by the 

bitmap in a bandwidth part, 

wherein a total number of resource block groups(RBGs) in the bandwidth part is 

determined based on an index of a start resource block of the bandwidth part, a size of the 

bandwidth part, and a size of one resource block group. 10 

 

2. The method of claim 1, wherein 

when the bandwidth part is i-th bandwidth part (i is 0 or a natural number), the total 

number (NRBG) of the RBGs is determined by the following equation, 

 15 

wherein Nstart
BWP,i denotes an index of a starting resource block of the i-th bandwidth 

part, Nsize
BWP,i denotes a size of i-th bandwidth part, and P denotes a size of one RBG. 

 

3. The method of claim 2, wherein a number of bits of the bitmap is equal to the total 

number (NRBG) of the RBGs. 20 

 

4. The method of claim 2, wherein the P is selected according to a size of the 

bandwidth part from among candidate values previously set through a radio resource control 

(RRC) message. 
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5. The method of claim 1, wherein bits of the bitmap correspond to the RBGs of the 

bandwidth part, respectively, to indicate whether each RBG is allocated. 

 

6. A terminal comprising: 5 

a transceiver transmitting and receiving a wireless signal; and 

a processor coupled with the transceiver to operate, 

wherein the processor 

receives resource block assignment information including a bitmap, and 

receives the downlink signal through a resource block group (RBG) indicated by the 10 

bitmap in a bandwidth part, 

wherein a total number of resource block groups(RBGs) in the bandwidth part is 

determined based on an index of a start resource block of the bandwidth part, a size of the 

bandwidth part, and a size of one resource block group. 

 15 

7. The terminal of claim 6, wherein 

when the bandwidth part is i-th bandwidth part (i is 0 or a natural number), the total 

number (NRBG) of the RBGs is determined by the following equation,  

 

wherein Nstart
BWP,i denotes an index of a starting resource block of the i-th bandwidth 20 

part, Nsize
BWP,i denotes a size of i-th bandwidth part, and P denotes a size of one RBG. 

 

8. The terminal of claim 7, wherein a number of bits of the bitmap is equal to the total 

number (NRBG) of the RBGs. 
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9. The terminal of claim 7, wherein the P is selected according to a size of the 

bandwidth part from among candidate values previously set through a radio resource control 

(RRC) message. 

 5 

10. The terminal of claim 6, wherein bits of the bitmap correspond to the RBGs of the 

bandwidth part, respectively, to indicate whether each RBG is allocated. 

 


