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METHOD FOR TRANSMITTlNG/RECEIVI 'G 
DATA lN WIRELESS COMMUNICATION 
SYSTEM SUPPORTING 'ARROW-BAND 

INTERNET OF THINGS, AND APPARATUS 
FOR SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is the National Stage filing under 35 
U.S.C. 371 of International Application No. PCT/KR2017/ 
008647. filed on Aug. 9. 2017. which claims the benefit of 
U.S. Provisional Application No. 62/372,323, filed on Aug. 

2 
Also, the present specification proposes a method for 

transmining/receiving a multicast signal and/or challllel by 
using a PRB which is the same as the PRB configured for 
transmission of legacy NB-JoT. 

Also, the present specification proposes a method for 
notifying a change of a Multicast ContrOl Channel (MCCI-J). 

Also, the present specification proposes a method for 
transmitting, through a plurality of PRBs. a downlink con­
trol channel which transmits control information of an 

10 MCCH. 
Also, the present specification proposes a method for 

configuring the number of repetitions of a multicast signal 
and/or channel (i.e., a coverage en.haucement level). 

9, 2016, U.S. Provisional Application No. 62/372.324. filed 
on Aug. 9. 2016, U.S. Provisional Application No. 62/373, 15 

374. filed on Aug. 11 , 2016, U.S. Provisional Application 
No. 62/385,252, filed on Sep. 9, 2016, U.S. Provisional 
Application No. 62/396,835. filed on Sep. 20, 2016, U.S. 
Provisional Application No. 62/400,645, filed on Sep. 28, 
2016, U.S. Provisional Application No. 62/400,647, filed on 20 
Sep. 28, 2016. and U.S. Provisional Application No. 62/405, 
266, filed on Oct. 7, 2016, the contents of which are a.ll 
hereby incorporated by reference herein in their entirety. 

Also, the present specification proposes a method for 
receiving a specific signal and/or challllel according to the 
priority when a multicast signal and/or channel overlaps a 
signal and/or channel used in the existing NB- loT. 

Technical objects to be achieved by the present invention 
are not limited to those described above, and other technical 
objects not mentioned above may also be clearly understood 
from the descriptions given below by those skilled in the art 
to which the present invention belongs. 

Teclmical Solution 

TECHNICAL FIELD 

111e present invention relates to a wireless communication 
system supponing NarrowBand-lnternet of Things (NB­
JoT) and more specifically, a method for transmitting/re­
ceiving data with respect to multicast and/or broadcast 
transmission and a device supporting the method. 

BACKGROUND ART 

Mobile conumu:ucal'ion systems have been developed to 
provide voice services, while guaranteeing user activity. 
Service coverage of mobile communication systems, how­
ever, has extended even to data services. as well as voice 
services, and currently. an explosive increase in traffic bas 
resulted in shortage of resource and user demand for a high 
speed services, requiring advanced mobile conmrnnication 
systems. 

25 

TI1e present specification proposes a method for transmit­
ting and receiving data in a wireless communication system 
supporting NarrowBaod-Internet of Things (NB-JoT). The 
method performed by a UE comprises receiving a first 

30 Narrowband Physical Downlink Control Channel 
(NPDCCH) through a first search space, wherein the first 
NPDCCH includes first control information for scheduling a 
first Narrowband Physical Downlink Shared Cbarmel 
(NPDSCH) carrying a Single Cell-Multicast Control Chau-

35 nel (SC-MCCH); receiving the first NPDSCH based on the 
first control information; receiving a second NPDCCH 
through a second search space by using a group identifier 
acquired through the SC-MCCH, wherein t11e second 
NPDCCH includes second control infonnation for schednl-

40 ing a second NPDSCH carrying a Single Cell-Multicast 
TraUic Cha1mel (SC-MTCH): receiving the second 
NPDSCH based on the second control information; and 
when a time period configured for at least one of a third 
NPDCCH or a third NPDSCH overlaps at least one of the 

The requirements of the next-generation mobile collllllu­
nication system may include supporting huge data traffic, a 
remarkable increase in the transfer rate of each user, the 
accolUillodation of a s ignificantly increased number of con­
nection devices, very low end-to-end latency, and high 
energy efliciency. To this end. various techniques, such as 
small cell enhancement, dual connectivity, massive Multiple 
Input Multiple Output (MJMO), in-band full duplex. non- 50 

orthogonal mul tiple access (NOMA), supporting super-wide 
band. and device networking. have been researched. 

45 first search space, a time period configmed fo r the first 
NPDSCfl. the second search space, or a time period con­
figured for the second NPDSCH. preferentially receiving at 
least one of the third NPDCCE-1 or the 1hird NPDSCH, 
wherein the third NPDCCH and the third NPDSCH are 
challllels configured for either paging or random access. 

Also, in the method of the present specification, the first 
search space i11cludes a search space monitored by using a 
single cell identifier, and the second search space includes a 
search space monitored by using the group cell identifier. DJSCLOSURE 

Technical Problem 

The present specification proposes a method for transmit­
ting/receiving data according to a Single Cell-Poinl to 
Multipoint (SC-PIM) scheme in a wireless communication 
system supporting NarrowBand-lnternet of Things (NB­
loT). 

More specifically, the present specification proposes a 
method for transmitting/receiving a multicast signal and/or 
challllel by using a PRB different from the PRB (i.e., a 
comp-on PRB. unicast PRB, paging PRB. or random access 
PRB) configured for transmission of legacy NB-loT. 

55 Also, in the method of the present specification, when the 
third NPDCCH and the third NPDSCH are configured for 
paging, a time period configured for the third NPDCCH 
includes a search space monitored by using a paging iden­
tifier, and when the third NPDCCT-1 and the third NPDSCH 

60 are configured for random access, a time period configured 
for tile t11ird NPDCCH includes a search space monitored by 
using a cell identifier. 

Also, the method of the present specification further 
comprises receiving a system information block including 

65 carrier configuration information representing a carrier 
through which the first NPDCCH and the first NPDSCH are 
transmitted. 
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3 

Also, in the method of the preseut specification, the first 
control infom1ation further includes infonnation related to a 
change notification for the SC-MCCH. 

Also, in the method of the present specification, the 
information related to the change notification for tbe SC- 5 

MCCH is composed of I bit. 
Also, the method of the present specification may farther 

comprise receiving system infonnation including configu­
ration information for the number of repetitions of at least 
one of the first PDCCH. the first PDSCH. the second to 
PDCCH, or the second POSCH. wherein the number of 
repeti tious is configured in a cell-specific mam1er. 

Also, the method of the present specification further 
comprises receiving system infonnation including config11-
ration information about the number of repetitions of at least 15 
o ne of the second PDCCH or the second POSCH, wherein 
the number of repetitions is configured according to the 
group identifier. 

Also. in the method of the present specificatio n, the first 
PDCCH, the first POSCH, the second PDCCH, and the 20 
second POSCH are transmitted through a carrier different 
from a carrier through which a synchronization signal and a 
Physical Broadcast Channel (PBCH) arc transmitted. 

Also. in the method of the present specification. the first 
control information is downlink control infonnation corre- 25 

sponding to Downlink Control Information (DCJ) fonnat 
N2, aud tbe second control information is downlink control 
information corresponding to DCI format NJ. 

Also. in the method of the present specification. the third 
NPDCCfl includes third control information for scheduling 30 
the third NPDSCI-1, and the third control information is 
composed of a number of information bits different fro m the 
number of information bits of a t least one oft be first control 
information or the second control information. 

Also, the present specification proposes a User Equipment 35 

(UE) transmitting and receiving data in a wireless commu­
nication system supporting NarrowBand-Jntemet of Things 
(NB-loT). The UE comprises a transceiver for transmitting 
and receiving a radio signal; and a processor connected 
functionally to the traDsnlitt ing and receiving unit, wherei11 40 
the processor is configured to receive a first Narrowband 
Physical Downlink Control Chaooel (NPDCCH) through a 
first search space, wherein the first NPDCCH includes first 
control information for scheduling a first Narrowband Physi-
cal Downlink Shared Cha11nel (NPDSCH) carrying a Single 45 
Cell-Multicast Control Chfilrnel (SC-MCCH); receive the 
first NPDSC[-J based on the first control informat ion; receive 
a second NPDCCI-1 through a second search space by using 
a group identifier acquired through the SC-MCCH, wherein 
the second NPDCCH includes second control information 50 

for scheduling a second NPDSCH carrying a Single Cell­
Multicast Traffic Chiurncl (SC-MTCII); receive the second 
NPDSCI-1 based on the second control information: and 
when a time period configured for at least one of a third 
NPOCCl-1 or a tJ1ird NPDSCl-1 overlaps at least one of the 55 
first search space. a time period co11fig11red for the first 
NPDSCH, the second search space, or a time period con­
figured for the second NPDSCH, preferentially receiving at 
least one of the third NPOCC[-1 or the third NPDSCH, 
wherein the third NPDCCI-I and the tJ1ird NPDSCH are 60 

cha1mels configured for eitJ1er paging or random access. 
Also, in the LJE of the present specification, tbe first 

search space includes a search space monitored by using a 
single cell identifier, and the second search space includes a 
search space monitored by using the group cell identifier. 65 

Also. in tJ1e UE of the present specification. when the tJlird 
NPDCCH and the third NPDSCf-I are configured for paging, 

4 
a time period config11red for the third NPDCCH includes a 
search space monitored by using a paging identifier. and 
when the third NPDCCI-I and the third NPDSCH are con­
fig11red for random access, a time period configured for the 
third NPDCCH includes a search space monitored by using 
a cell identifier. 

Also, in the VE of the present specification, wherein the 
carrier configuration information representing a specific 
carrier is carried through higher layer signaling configured 
according to the group identifier. 

Also, in the UE of the present specification, the processor 
is controlled to receive system infonuation block including 
carrier configuration information representing a carrier 
through which tlie first NPDCCl-1 and tJ1e first NPDSCH are 
transm.itted. 

Also, in the UE of tJ1e present specification, the first 
control information further includes information related to a 
change notification for the SC-MCCH. 

Also, in the UE of the present specification, the infom1a­
tion related to the change notification for the SC-MCCH is 
composed of 1 bit. 

Also, in the UE of the present specification, the first 
control information is down.link contro l infonnation corre­
sponding to Downlink Control lnformation (DC1) format 
N2, and the second control infonna tion is downlink control 
information corresponding to DCI format NI . 

Also, in the UE of the present spi-cification, the third 
control information is composed of a number of infonuation 
bits different from the number of information bits of at least 
one of the first control infonuation or the second control 
information. 

Advantageous Effects 

According to an embodiment of the present invention, an 
NB-LTE (i .e. NB-IoT) system. of which the time and 
frequency resources are limited compared with the ex.isling 
LTE system, may also support transmission and reception of 
a multicast or broadcast signal and/or cha1rnel. 

Also, according to fill embodiment of lhe present inven­
tion. since scheduling information about a specific chaooel 
is carried in a data chrurnel region rather than a control 
cbrumel region. efficient scheduling may be performed in 
terms of resources. 

Also, according to an embodiment of the present inven­
tion, since a plurality of frequency resources (i.e. carriers) 
may be configured. through which a signal and/or chaooel 
related to a multicast traffic channel may be transmitted, 
efficient multicast transmission may be performed in terms 
of resources. 

Also, according to an embodiment of lhe present inven­
tion, in an NB-IoT system limited in terms of resources, 
when an existing signal and/or channel overlaps a multicast 
or broadcast signal and/or chaooel, a specific signal and/or 
chaooel is received according to the priority, thereby pre­
venting a case where a UE from fails to receive all of 
transnlittcd signals and/or chru1.nels. 

Also, according to fill embodiment of the present inven­
tion. as the priority is preconfigured for a signal and/or 
cha1mel. limited resources available in the NB-JoT (time 
resources and/or frequency resources) may be utilized in an 
efficient manner. 

Tue technical effects of the present invention are not 
limited to t.lie technical effects described above, and other 
technical effects not mentioned herein may be understood to 
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those skilled in the art to which the present invention 
belongs from the description below. 

DESCRJPTION OF DRAWINGS 

TI1e accompanying drawings, which are included herein 
as a part of the description for help understanding the present 
invention, provide embodiments of the present invention. 
aud describe the technical features of the preseut inventiou 
with the description below. 

FIG. 1 illustrates the structure of a radio frame in a 
wireless communication system to which the present inven­
tion may be appl ied. 

6 
ments of the present invention and are not intended to 
describe a sole embodiment o f tJ1e present inve111ion. The 
following detailed description includes more details in order 
to provide foll understanding of the present invention. 

5 However, those skilled in the art will understand that the 
present invention may be implemented without such more 
details. 

10 

In some cases, in order to avoid that the concept of the 
present iuvenlion becomes vague, known stnictures and 
devices are omilled or may be shown in a block diagram 
form based on the core functions of each structure and 
device. 

FIG. 2 is a diagram illustrating a resource grid for a 
downlink slot in a wireless communication system to which 15 

the present invention may be applied. 

In this specification, a base station has the meaning of a 
tennina l node of a network over which the base station 
directly commw:ticates with a device. In tJ1is docm11en1, a 
specific operation that is described to be perfonlled by a base 
station may be performed by an upper node of the base 
station according lo circumstances. That is, it is evident that 

FIG. 3 illustrates a structure of downlink subframe in a 
wireless communication system to which the present inven­
tion may be appl ied. 

FJG. 4 illustrates a structure of uplink subframe in a 
wireless communication system to which the present inven­
tion may be applied. 

FIG. 5 illustrates one example of a component carrier and 
carrier aggregation in a wireless communication system to 
which the present invention may be applied. 

FlG. 6 illustrates au example where a system supportiug 
carrier aggregation distinguishes cells. 

FIG. 7 iJlustrates one example of an operatiou system of 
au NB LTE system to which a method proposed by the 
present specification may be applied. 

FlG. 8 illustrates one example of an NB frame structure 
having a 15 kHz subcarrier spacing to which a method 
proposed by the present specification may be applied. 

20 in a network including a plurality of network nodes includ­
ing a base station. various operations performed for com­
munication with a device may be performed by the base 
station or otJ1er network nodes other than tJ1e base station. 
The base station (BS) may be substi tuted with another term, 

25 such as a fixed station, a Node B, au eNB (evolved-NodeB), 
a Base Transceiver System (BTS), or an access point (AP). 
Furthermore. the device may be fixed or may have mobility 
and may be substit11ted with another term, such as User 
Equipment (VE). a Mobile Station (MS), a User Terminal 

30 (UT), a Mobile Subscriber Station (MSS), a Subscriber 
Station (SS), an Advanced Mobile Station (AMS), a Wire­
less Terminal (WT), a Machine-Type Communication 
(MTC) device, a Machine-to-Machine (M2M) device, or a 

FIG. 9 illustrates one example of an NB frame structure 
having a 3.75 kHz subcarrier spacing to which a method 35 

proposed by the present specification may be applied. 

Device-to-Device (D2D) device. 
Hereinafter, downlink (DL) means communication from 

an eNB to UE. and uplink (UL) meaJJS communication from 
UE to an eNB. In DL, a transmitter may be part ofan eNB. 
and a receiver may be part of UE. ln UL, a transmitter may 
be part of UE. and a receiver may be part of an eNB. 

FJG. 10 illustrates 011e example of an NB frame strucl11re 
having a 3.75 kHz subcarrier spacing to which a method 
proposed by the present specification may be applied. 

FJG. 11 illustrates one example of a method for transmit- 40 

ting au N-PDCCI-1 and a n N-PDSCH in an NB-l:TE system 
Specific lenns used in the following description have been 

provided to help understanding of the present invention, and 
tJie use of such specific terms may be changed in various 
forms without departing from the technical sprit of the 
present invention. 

10 which a method proposed by tJ1e present specification 
may be applied. 

FIG. 12 illustrates one example of a method for config­
uring a PRB in an NB-LTB (i.e. NB-loT) system to which 45 
a method proposed by the present invention may be applied. 

111e following teclrnologies may be used in a variety of 
wireless communication systems, such as Code Division 
Multiple Access (CDMA). Frequency Division Multiple 
Access (FDMA), Time Division Mi1ltiple Access (TOMA), 
Orthogonal Frequency Division Multiple Access (OFDMA), 

FIG. 13 illustrates another example of a method for 
configuring a PRB in an NB-LTE (i.e. NB-loT) system to 
which a method proposed by the present invention may be 
applied. 

FlG. 14 illustrates an operation flow diagram of a UE 
transrnilling/receiving data in a wireless communication 
system supporting NB-loT to which a method proposed by 
the present specification may be applied. 

FJG. 15 illustrates a block diagram of a wireless conunu­
n.ication device to which methods proposed by the present 
specification may be applied. 

FIG. 16 illustrates a block diagram of a communication 
device according to one embodiment of the present inven­
tion. 

MODE FOR JNVENTJON 

Some embodiments of the present invention are described 
in detail w ith reference to the accompanying drawings. A 
detailed description to be disclosed along with the accom­
panying drawings are intended to describe some embodi-

50 Single Carrier Frequency Division Multiple Access (SC­
FDMA), and Non-Orthogonal Multiple Access (NOMA). 
CDMA may be implemented using a radio technology, such 
as Universal Terrestrial Radio Access (UTRA) or 
CDMA2000. TOMA may be implemented using a radio 

55 technology, such as Global System for Mobile communica­
tions (GSM)/General Packet Radio Service (GPRS)/En­
hanced Data rates for GSM Evolution (EDGE). OFDMA 
may be implemented using a radio technology, such as 
lnstitute of Electrical and Electronics Engineers (IEEE) 

60 802.11 (Wi-Fi), IEEE 802.1 6 (WiMAX), !EBE 802.20, or 
Evolved UTRA (E-UTRA). UTRA is part of a Universal 
Mobile Telecommunications System (UMTS). 3rd Genera­
tion Partnership Project (3GPP) Long Term Evolution (LTE) 
is part of an Evolved UMTS (E-UMTS) using evolved 

65 UMTS Terrestrial Radio Access (E-UTRA), and it adopts 
OFDMA in downlink and adopts SC-FDMA in uplink. 
LTE-Advanced (LTE-A) is the evolution of 3GPP LTE. 
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Embodiments of the present invention may be supported 
by the standard documents disclosed in at least one oflEEE 
802, 3GPP, and 3GPP2, that is, radio access systems. "lllat is, 
steps or ponions that belong lo the embodimems of the 
present invention and Lbat are not described in order to 
clearly expose the technical spirit of the present invention 
may be supported by the documents. Furthermore, all terms 
disclosed in this docmue nt may be described by the standard 
documents. 

In order to more clarify a description, 3GPP LTE/LTE-A 
is chiefly described, but the technical characteristics of the 
present invention are not limited thereto. 

General System 

5 

10 

FIG. I shows the structure of a radio frame in a wireless 
communication system to which an embodiment of the 
present invention may be applied. 15 

3GPP LTE/LTE-A support a radio frame stnicture type I 
which may be applicable to F requency Division Duplex 
(FOO) and a radio frame structure which may be applicable 
lo Time Division Duplex (TDD). 

111e size of a radio frame in the time domain is repre- 20 
sented as a multiple of a time unit ofT_s= l/(15000*2048). 
A UL and DL transmission includes the radio frame having 
a duration ofT_f= 307200*T_s= l0 ms. 

FIG. l (a) exemplifies a radio frame stn1cture type I . The 
type l radio frame may be applied to both of foll duplex 25 
FDD and half duplex FDD. 

A radio frame includes IO subframes. A radio frame 
includes 20 slots ofT_slot= l5360"T_s=0.5 ms length, and 

8 
TABLE 1-continued 

Downlink-
lO· 

Uplink 
Uplink- Switch-

Downlink point Subframe number 

configuration periodicity 0 2 3 4 5 6 7 8 9 

2 5 ms D s u D D D s u D D 
3 10 ms D s u u u D D D D D 
4 10 ms D s u u D D D D D D 
5 10 ms D s u D D D D D D D 
6 5 ms D s u u u D s u u D 

Referring to Table I , in each subframe of the radio frame, 
'D' represents a subframe for a DL transmission. 'U' rep­
resents a subframe for UL transmission, and 'S' represents 
a special subframe including three types of fields including 
a Downlink Pilot Time Slot (DwPTS), a Guard Period (GP), 
and an Uplink Pilot Time Slot (UpPTS). 

A DwPTS is used for an initial cell search, synchroniza­
tion or channel estimation in a UE. A UpPTS is used for 
cha1rnel estimation in an eNB and for synchronizing a UL 
transmission synchronization of a UE. A GP is duration for 
removing interference occurred in a UL owing to multi-path 
delay of a DL signal between a UL and a DL. 

0 to 19 indexes are given to each of the slots. One subframe 
includes consecutive two slots in the time domain, and 
subframe i includes slot 2i and slot 2i+l. The tin1e required 
for transmitting a subframe is referred to as a transmission 
time interval (TI!). For example, the length of the subframe 

Each subframe i includes slot 2i and slot 2i+ l of 
30 T _ slot= I 5360*T _s=0.5 ms. 

i may be I ms and the length of a slot may be 0.5 ms. 
A UL transmission and a DL transmission l the POD are 

distinguished in the frequeucy domain. Whereas there is no 35 

restriction in the full duplex FDD, a UE may not transmit 
and receive simultaneously in Lhe half duplex FDD opera­
tion. 

One slot includes a plurality of Orthogonal Frequency 
Division Multiplexing (OFDM) symbols in the time domain 40 
and includes a p lurality of Resource Blocks (RBs) in a 
frequency domain. Jn 3GPP LTE, OFDM symbols are used 
to represent one symbol period because OFDMA is used in 
downlink. An OFDM symbol may be called one SC-FDMA 
symbol or symbol period. An RB is a resource allocation 45 
unit and includes a plurality of contiguous subcarriers in one 
slot. 

FJG. l (b) shows frame strncture type 2. A type 2 radio 
frame includes two half frame of l 53600*T_s=5 ms length 
each. Each balf frame includes 5 subframes of30720*T_s= l 

50 
ms length. 

The UL-DL configuration may be classified into 7 types, 
and rhe position and/or clle mu11ber of a DL subfran1e. a 
special subframe and a UL subframe are different for each 
coo.figural ion. 

A point of time at which a change is perfonned from 
downlink 10 uplink or a point of time at which a change is 
performed from uplink to downlink is called a switching 
point. 111e periodicity of the switching point means a cycle 
in which an uplink subframe and a downlink subframe are 
c hanged is identically repeated. Both 5 ms and 10 ms are 
supported in the periodicity of a switching point. If the 
periodicity of a switching point has a cycle of a 5 ms 
downlink-uplink switching point. the special subframe S is 
present in each half frame. If the periodic ity of a switching 
point has a cycle ofa 5 ms downlink-uplink switching point, 
the special subframe Sis present in the first half frame only. 

In all Lhe configurations, 0 and 5 subframes and a DwPTS 
are used for only downlink transmission. An UpPTS and a 
subframe subsequent to a subframe arc always used for 
uplink transmission. 

Such uplink-downlillk configurations may be known to 
both an eNB and UE as system information. An eNB may 

Jn the frame strnch.1re type 2 of a TDD system, an 
uplink-downlink configuration is a nile indicating whether 
uplink and dow11link are allocated (or reserved) to all 
subframes. Table l shows the uplink-downlink configura-
tion. 

Downtink­
to­

Uplink 
Switch­

point 

TABLE 1 

55 notify UE of a change of the uplink-downlink allocation 
state of a radio frame by transmitting only the index of 
uplink-downlink. configuration information to the lJE when­
ever the uplink-downlink. configuration information is 
changed. Funhermore, configuration information is kind of 

60 downlink control information and may be transmitted 
through a Physical Downlink Control Channel (PDCCH) 
like other scheduling information. Con.figuration infonna­
tion may be transmitted to all UEs wiihin a cell through a 

Uplink­
Downlink 

configuration periodicity 0 

0 5 ms 
5 ms 

D 
D 

s 
s 

Subframe number 

2 3 

u u 
u u 

4 

u 
D 

5 

D 
D 

6 

s 
s 

7 

u 
u 

u 
u 

9 

u 
D 

65 
broadcast channel as broadcasting information. 

Table 2 represents configura tion (length of DwPTS/GP/ 
UpPTS) of a special subframe. 
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TABLE 2 

Nonnal c vclic prefix i11 downlink 

UpPTS 

Normal 

Extended cyclic prefix in downliJtk 

UpPTS 

cyclic Extended Nonnitl 
Special prefix cyclic cyclic Extended 

subframe 
configuration DwPTS 

in prefix prefix in cyclic prefix 
uplink in upl itlk DwPTS uplitlk in uplink 

0 6592 · T, 2192 · T, 2560 · T, 7680 · T, 2192 · T, 2560 · T, 
19760 · T, 20480 · T, 

2 21952 · T, 23040 · T, 
3 24144 · T, 25600 · T, 
4 26336 · T, 7680 · T, 4384 · T, 5 120 · T, 
5 6592 · T, 4384 · T, 5120 · T, 20480 · T, 
6 19760 · T, 23040 · T, 
7 21952 · T, 
8 24144 · T, 

20 

·nu: stmcture of a radio subfraJTie according to the 
example of FIG. 1 is just an example, and the number of 
subcarriers included in a radio frame. the number of slots 
included in a subframe and the number of OFDM symbols 
included iu a slot may be changed in various manners. 

FIG. 2 is a diagram illustrating a resource grid for one 
downlink slot in a wireless communication system to which 
a n embocliment of the present invention may be appl ied. 

A PDCCH may carry information about the resource 
allocation and transport format of a downlink shared channel 
(DL-SCH) (this is also called an "downlink grant"), resource 
alloca1jon information about an uplink shared channel (UL-

25 SCH) (this is a lso called a "uplink grant"), paging infonna­
tion on a PCH, system information on a DL-SCH, the 
resource allocatjon of a higher layer control message. such 
as a rando m access response transmined on a POSCH, a set 

Referring to FlG. 2, one down.link slot includes a plurality 
of OFDM symbols in a time domain. It is described herein 
that one downlink slot includes 7 OFDMA symbols and one 
resource block includes 12 subcarriers for exemplary pur­
poses only. and the present invention is not limited thereto. 

30 of transmiss ion power control conmiands for individual lJE 
within specific UE group, and the act ivat ion of a Voice over 
Internet Protocol (VoIP). etc. A plurality of PDCCHs may be 
trausmitted within the control region, and lJE may monitor 
a plurality of PDCCHs. A PDCCH is transmjtted on a single 

Each element on the resource grid is referred lO as a 
resource elemem. and one resource block (RB) includes 
I 2x7 resource elements. The number of Rl3s NADL 
included in a downlink slot depends on a downlink trans­
mission bandwidth. 

35 Control Channel Element (CCE) or an aggregation of some 
contiguous CCEs. A CCE is a logical allocation unit that is 
used to provide a PDCCT-1 with a coiling rate accoriling to 
the state of a radio cha1rnel. A CCE corresponds to a plurality 

1l1e structure of an uplink s101 may be the same as that of 40 

a downlink slot. 
FJG. 3 shows the structure of a downlink subframe in a 

wireless co=tuucation system to which an embodiment of 
the present invention may be applied. 

Referring to FIG. 3, a maximum of three OFDM symbols 45 

located in a front portion of a first slot of a subframe 
correspond to a control region in which control channels are 
a llocated, and the remaining OFDM symbols correspond to 

of resource element groups. The fon11a1 of a PDCCH and the 
number of available bits of a PDCCI-1 are determined by an 
association relationship between the number of CCEs and a 
coding rate provided by CCEs. 

An eNB determines the format of a PDCCH based on DCI 
to be transmjned to a lJE and attaches a Cyclic Redundancy 
Check (CRC) to the control infomiation. A unique identifier 
(which is called a Radio Network Temporary Identifier 
(RNTJ)) is masked 10 the C RC depending on the owner or 
use of a PDCCH. ] f the PDCCJ-] is intended for a speci fie 
UE, an identifier uruque to the UE, for example, a Cell­
RNTI (C-RNTI) may be masked to the CRC. If the PDCCH 
is intended for a paging message, a paging indication 
identifier. for example, a Paging-RNTI (P-RNTI) may be 
masked to the CRC. Jf the PDCCH is intended for system 
information, more specifically. a System Information Block 

55 (SIB), a system informa tion identifier, for example, a Sys­
tem Information-RNTI (SI-RNTI) may be masked to the 
CRC. A RandomAccess-RNTI (RA-RNTI) may be masked 
to the C RC in order to indicate a random access response 

a data region in which a phys ical down.link shared channel 
50 

(POSCH) is allocawd. Downlink control channels used in 
3GPP LTE include, for example, a physical control format 
indicator channel (PCFICH), a physical downlink control 
channel (PDCCH), and a physical hybrid-ARQ indicator 
channel (PI-llCH). 

A PCFICH is transmjtted in the first OFDM symbol of a 
subframe and carries information about the number of 
OFDM symbols (i.e ., the size of a control region) which is 
used to transmit contro l channels within the subframe. A 
PI-UCH is a response channel for uplink and carries an 60 

acknowledgement (ACK)/not-acknowledgement (NACK) 
signal for a Hybrid Automatic Repeat Request (HARQ). 
Control information transmjned in a PDCCH is called 
Downlink Control Information (DCI). DCI includes uplink 
resource allocation information, downlink resource alloca- 65 
lion information, o r an uplink transmission (Tx) power 
control command for a specific lJE group. 

w hich is a response to the transmission of a random access 
preamble by a UE. 

An EPDCCH (Enhanced PDCCH) carries VE-specific 
signaling. An EPDCCH is disposed at a Physical Resource 
Block (PRB) determined in a LIE-specific manner. In other 
words, as described above, a PDCCH may be transmitted 
from up to three OFDM symbols in a first slot of a subframe. 
but an EPDCCH may be transmitted f a non-PDCCH 
resource region. The starting point (i.e., symbol) at which an 
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EPDCCH is started in a subframe may be set to a UE 
through higher layer signaling (for example, RRC signal­
ing). 

12 
carrier aggregation may be used interchangeably with band­
width aggregation and spectrum aggregation. 

An EPDCCH may carry a transmission format related to 
the DL-SCH: resource allocation and HARQ information; 5 

transmission fon11at related to the UL-SCH; resource allo­
cation information related to the Sidelink Shared Channel 
(SL-SCH) and Physical Sidelink Control Channel (PSCCH). 
Multiple EPDCCHs may be supported. and a UE may 
monitor a set of EPCCHs. l O 

Carrier aggregation composed of a combination of two or 
more component carriers is intended to support bandwidth 
of up to 100 MHz for the case of the LTE-A system. When 
one or more carriers having narrower bandwidth than target 
bandwidth are combined, the bandwidth of the carrier to be 
combined may be limited to the bandwidth defined by an 
existing system to maintain compatibility with the existing 
IMT system. For example, while the exist ing system sup­
ports bandwidth of 1.4, 3, 5, I 0, 15. and 20 MHz, the 3GPP 

An EPDCCH may be transmitted by using one or more 
consecutive Enhanced CCEs (ECCEs), and for each 
EPDCCH format, the number of ECCEs for each EPDCCH 
may be detem1ined. 

Each ECCE may comprise a plurality of Enhanced 
Resource Element Groups (EREGs). An EREG is used for 
defining mapping ECCEs to REs. For each PRB pair. 16 
EREGs may be defined. In each PRB pair, except for those 
REs carrying a DMRS, all of the REs are numbered ranging 
from O to 15 in the increasing order of frequency and then 
in the increasing order of time. 

TI1e UE may monitor a plurality of EPDCCHs. For 
example, one or two EPDCCI I sets may be configured 
within one PRB pair for which the UE monitors EPDCCH 
transmission. 

As a different number of ECCEs are merged together. 
different coding rates may be implemented for au EPOCH. 
An EPOCH may employ localized transmission or distrib­
uted transmission, according to which mapping of the ECCE 
to an RE within a PRB may be varied. 

FlG. 4 shows the structure of an uplink subframe in a 
wireless communication system to which an embodiment of 
tbe present i1wention may be applied. 

Referring to FIG. 4, the uplink subframe may be divided 
into a control region and a data region in a frequency 
domain. A physical uplink control channel (PUCCH) carry­
ing uplink control information is allocated to the control 
region. A physical uplink shared channel (PUSCH) carrying 
user data is allocated to the data region. Iii order to maiutai11 
single carrier characteristic, one UE does not send a PUCCH 
and a PUSCH at the same time. 

A Resource Block (RB) pair is allocated to a PUCCH for 
one UE within a subframe. RBs belonging to an RB pair 
occupy di.fferent subcarriers in each of 2 slots. This is called 
tbat an RB pair allocated to a PUCCI-I is frequency-hopped 
in a slot boundary. 

Carrier Appreciation in Ge11eral 
Communication environments considered in the embodi-

LTE-A system may support bandwidth larger than 20 MHz 
by using a combination of tl1e predefu1ed bandwidth to 
maintain compatibility with the existing system. Also, a 

15 carrier aggregation system according to the present inven­
tion may support carrier aggregation by defining new band­
width independently of the bru1dwidth used in the existing 
system. 

The LTE-A system introduces a concept of a cell for 
20 management of radio resources. 

The carrier aggregation environment may be referred to as 
a multiple cell environment. A cell is defined as a combi­
nation of a pair of a DL CC and ru1 UL CC, but the UL CC 
is not an essential element. Therefore. a cell may be com-

25 posed of downlink resources only or a combination of 
downlink and uplink resources. In case a particular UE is 
linked to only one con.figured serving cell, one DL CC and 
one UL CC are employed. However. if the particular UE is 
linked to two or more configured serving cells, as many DL 

30 CCs as the number of cells arc employed while the number 
of UL CCs may be equal to or smaller than the number of 
DL CCs. 

Meanwhile, the DL CCs and the UL CCs may be com­
posed in the opposite way. lD other words, iu case a 

35 particular UE is linked to a plurality of configured serving 
cells, a carrier aggregation environment whicb bas more UL 
CCs than DL CCs may also be supported. In other words, 
carrier aggregation may be understood as a combination of 
two or more cells having different carrier frequencies (cen1er 

40 frequencies of the cells). At th.is time, the tenn of 'cell' 
should be distinguished from the 'cell' usually defined as a 
region covered by au eNB. 

The LTE-A system defines a primary cell (PCell) and a 
secondary cell (SCell). A PCell and an SCell may be used as 

45 a serving cell. AUE being in an RRC_CONNECTED state 
but not being configured for carrier aggregation or not 
supporting carrier aggregation may be linked to one or more 
serving cells, and the entire serving cells include a PCell and 
one or more SCells. 

ments of the present invention includes all of multi-carrier 50 

supporting environments. In other words, a multi-carrier 
system or a carrier aggregation system according to tl1e 
present invention refers to the system utilizing aggregation 

A serving cell (PCell and SCell) may be configured 
through an RRC parameter. PhysCellid is a physical layer 
identifier of a cell, having an integer value ranging from 0 
to 503. SCelllndex is a short idemifier used for identifying 
an SCell, having an integer value rru1ging from I to 7. of one or more component carriers having bandwidth nar­

rower than target bru1dwidth to establish a broadbru1d com­
munication environment. 

A multi-carrier according to the present invention refers to 
aggregation of carriers, and the carrier aggregation in this 
sense refers 10 not only the aggregation of contiguous 
carriers but also the aggregation of non-contiguous carriers. 
Also. the numbers of component carriers aggregated for 
downlink and ti plink transmission can be set di!lerently from 
each otber. The case where the number of downlink com­
ponent carriers (hereinafter, it is called 'DL CC') is the same 
as the number of uplink component carriers (hereinafter, it 
is called 'LJL CC') is called symmetric aggregation. whereas 
it is called asymmetric aggregation otherwise. TI1e term of 

55 ServCelllndex is a short identifier used for identifying a 
serving cell (PCell or SCell). having an integer value rang­
ing from O to 7. Tbe value of O is applied to a PCelJ, and 
SCelllndex is pre-assigned to be applied to an SCell. ln other 
words, the cell which has the smallest cell ID (or cell index) 

60 of ServCelllndex becomes tl1c PCell. 
A PCell refers to a cell operating on a primary frequency 

(or a primary CC). A PCell may be used for an UE to 
perform an initial connection establishment process or a 
connection re-establishment process; a PCell may refer to 

65 the cell indicated during a handover process. Also, a PCell 
refers to the cell which plays a central role for control­
related communication among configured serving cells in a 
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carrier aggregation environment. In other words, a UE is 
capable of receiving and transmining a PUCCH only 
through its own PCell; also, the UE may obtain system 
information or modify a monitoring procedure only through 
the PCell. The Evolved Universal Terrestrial Radio Access 
Network (E-UTRAN) may change Ollly the PCell by using 
au RRC connection reconfiguration message (RRCConnec­
tionReconfiguration) of a higher layer including mobility 
control information (mobilityControllnfo) so that the UE 
supporting carrier aggregation environments may carry out 
a handout procedure. 

An SCelJ refers to a ceU operating on a secondary 
frequency (or a secondary CC). For a particular UE, only 
one PCell is allocated, but one or more SCells may be 
allocated. An SCell may be composed after configuration for 
an RRC connection is completed and may be used to provide 
additional radio resources. A PUCCI-I does not exist in the 
remaining cells except for PCells among the serving cells 
configured for a carrier aggregation enviromnenl, i.e., 
SCells. When adding an SCell to a UE supporting a carrier 
aggregation envirorunent, the E-UTRAN may provide aJI of 
the system infonnation related to the operation of a cell in 
the RRC_CONNECTED state through a dedicated signal. 
Modification of system infonnation may be controlled 
according to release and addition of a related SCell, and al 
tbis time, an RRC connection reco11figuration (RRCCom1ec­
tio11Reconiiguration) message of a liigber layer may be used. 
The E-UTRAN, instead of broadcasting a signal within au 
SCell, may carry out dedicated signaling using parameters 
different for each UE. 

After the initial security activation process is started, the 
E-UTRAN may form a network including one or more 
SCells in addition to a PCell defined i11 the initial step of a 
connection establishment process. Ln a carrier aggregatiou 
environment, a PCell and an SCell may operate as an 
independent componelll carrier. 1n the embodimellt below, a 
primary component carrier (PCC) may be used in the same 
context as tl1e PCell, while a secondary component carrier 
(SCC) may be used in the same context as the SCell. 

FlG. 5 illustrates one example of a component carrier and 
carrier aggregation in a wireless conurnmication system to 
which the present invention can be applied. 

14 
For example, according to the linkage defined by system 
information block type 2 (SlB2), a combination of DL 
resources and UL resources may be determined. More 
specifically. the linkage may refer lo a mapping relationship 

5 between a DL CC through which a PDCCH carrying an UL 
grant is transmitted. and an UL CC that uses the UL grant; or 
a mapping relationship between a OL CC (or an UL CC) 
through which data for HARQ signal are transmined and an 
UL CC (or a DL CC) through which a HARQ ACK/NACK 

10 signal is transmined. 
FIG. 6 illustrates an example where a system supporting 

carrier aggregation distinguishes cells. 
Referring to FlG. 6, a coufigmed cell is a cell which is 

configured for carrier aggregation based on a measurement 
15 report among cells of an eNB and is configured for each VE 

as shown in FIG. 5. A configured cell may reserve a resource 
for ack/nack transmission in advance with respect to 
POSCH transmission. An activated cel l is a celJ configured 
to ac1-ually transmit a POSCH/PUSCH among the config-

20 med cells, which performs Cha1mel State Information (CS!) 
reporting for POSCH/PUSCH transmission and Sounding 
Reference Signal (SRS) transmission. A de-activated cell is 
a cell configured not to perform POSCH/PUSCH transmis­
sion by a command from the eNB or timer operation. which 

25 may stop CS! reporting and SRS transmission. 

30 

Operation System of NB-LTE System 
FIG. 7 illustrates one example of an operation system of 

an NB LTE system to which a method proposed by the 
present specification may be applied. 

More specifically, FTG. ? (a) illustrates an in-band system, 
FIG. ?(b) illustrates a guard-band system, and FIG. ?(c) 
illustrates a stand-alone system. 

TI1e in-band system may be denoted as in-baud mode, 
guard-band system as guard-band mode, and stand-alone 

35 system as s tand-alone mode. 
1l1e in-baud system of FJG. ?(a) refers to a system or a 

mode which uses a specific one RB within the legacy LTE 
band for the NB-LTE (or LfE-NB) ru1d may be operated by 
allocating part of resource blocks o f a carrier in the LTE 

40 system. 

FIG. S(a) shows a single carrier stmcture defined in the 
LTE system. Two types of component carriers are used: DL 
CC and UL CC. A component carrier may have frequency 45 
bandwidth of 20 MHz. 

FIG. 7(b) refers to a system or a mode which uses a 
reserved space for a g1iard band of the legacy LTE band for 
the NB-LTE and may be operated by allocating a g1tard-band 
of an LTE carrier not used as a resource block in the LTE 
system. 

ll1e legacy LTE bru1d has a guard band spanning at least 
100 kHz al the last port ion of each LTE baud. 

To use a band of 200 kHz, two non-contiguous guard 
bands may be used. 

The in-band system and the guard-band system uses a 
strncture in which NB-LTE coexists within the legacy LTE 
band. 

FJG. S(b) shows a carrier aggregation structure used in the 
LTE A system. F IG. S(b) shows a case where three compo­
nent carriers having frequency bandwidth of 20 MHz are 
aggregated. In this example, 3 DL CCs and 3 UL CCs are 50 

employed. but the number of DL CCs and UL CCs is not 
limited to the example. In the case of carrier aggregation, tl1e 
VE is capable of monitoring 3 CCs at the same time. capable On the other hand, the standalone system of FJG. ?(c) 

refers to a system or a mode composed independently from 
55 tbe legacy LTE bru1d and may be operated by separately 

allocating a frequency band (a re-allocated GSM carrier 
afterwards) used in the GER.AN. 

of receiving a downlink signal/data and transmirting an 
uplink signal/da ta. 

If a particular cell manages N DL CCs, the network may 
a llocate M (MN) DL CCs to the UE. At this time, the UE 
may monitor only the M OL CCs and receive a OL signal 
from the MDL CCs. Also, rhe network may assign priorities 
for L (LsMsN) DL CCs so that primary DL CCs may be 60 
allocated to the VE; in this case, the UE has to monitor the 
L DL CCs. This scheme may be applied in the same manner 
to uplink transmission. 

Linkage between a carrier frequency of downlink 
resources (or DL CC) and a carrier frequency of uplink 65 
resources (or UL CC) may be designated by a higher layer 
message such as a n RRC message or system infom1ation. 

FIG. 8 illus trates one example of au NB frame strucn1re 
having a 15 kHz subcarrier spacing to whi ch a method 
proposed by U1e present specification may be applied. 

As shown in FlG. 8, an NB frame stmc111re having a 15 
kHz subcarrier spacing may be regarded as having the same 
frame stmcture of the legacy system (LTE system). 

1n other words, a 10 ms NB frame comprises ten 1 ms NB 
subframes. and a I ms NB subframe comprises two 0.5 ms 
NB slots. 

Also, a 0.5 ms NB slot comprises 7 OFDM symbols. 
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FJG. 9 illustrates one example of an NB frame structure 
having a 3.75 kl-Jz subcarrier spacing to which a method 
proposed by the present specification may be applied. 

Referring to FJG. 9, a JO ms NB frame comprises five 2 
ms NB subframes. aud a 2 111s NB subframes comprises 5 

seven OFDM symbols and one guard period (GP). 
TI1e 2 ms NB subfom1e may also be denoted as an NB slot 

or an NB resource uuit (RU). 
FJG. 10 illustrates one example of an NB frame stn1ct11re 

having a 3.75 kHz subcarrier spacing to which a method 10 

proposed by the present specification may be applied. 
FIG. 10 illustrates a correspondence relationship between 

a legacy LTE subframe srrncture and a 3.75 kHz subframe. 
With reference to FJG. 10. the 3.75 kHz subframe (2 ms) 15 

corresponds to two I ms subframes (or l ms TTis) of the 
legacy LTE. 

Single Cell Point-to-Multipoiut (SC-PtM) 
SC-PtM control information is provided on a specific 

logic chauoel (SC-MCCU, SC-Multicast Control Channel). 20 
SC-MCCI-1 carries not only Multimedia Broadcast Multicast 
Service (MBMS) sessions but also fill SC-PtM-Configura­
tion message (i.e. SC-PtM configuration message) repre­
senting information about a scheduling window and a start 
offset when each session is scheduled (in other words, a 25 

scheduling period). Also, the SC-PtM coi:tfig11ration message 
provides inJonnatfon about neighbor cells transmitting 
MBMS sessions which are ongoing iu the current cell. Also, 
a limited amount ofSC-PtM control information is provided 
on the Broadcast Control Channel (BCCH). This is related 30 
primarily to the in.fom1ation needed to acquire the SC­
MCCH. 

According to the scl1eduling of the SC-MCCII, SC­
MCCH infon11ation (i .e. informatioo transmitted from mes­
sages trausmitted through the SC-MCCH) is transmitted 35 

periodically by using a configurable repetition period. SC­
MCCH transmission (and related radio resources) and the 
Modulation and Coding Scheme (MCS) arc indicated on 
Physical Downlink Control Channel (PDCCH). 

Also, in association with validity and notification of 40 

change ofSC-MCCH iufonnation, cbaugeoftbe SC-MCCH 
occurs at specific radio frames. In other words, a concept of 
a modification period is used. Within a modification period, 
the same SC-MCCH iuformation may be transmitted a 
number or times (based on the repetition period) as defined 45 
by the corresponding scheduling. At this time. the modifi­
cation period boundaries may be defined by a system frame 
number (SFN). Here, the modification period may be con­
fig11red by means of system information (for example, SIB 

16 
SC-MCCH lnfonuation Acquisition 
A procedure for acquiring SC-MCCI-1 information is as 

follows. ln general, a VE applies an SC-MCCl-1 infonnation 
acquisition procedure to acquire SC-PtM control informa­
tiou broadcasted by the E-UTRAN. The procedure may be 
applied to an SC-PtM capable UE in the RRC_lDLE or 
RRC_CONNECTED state. 

lo associatiou with initiation of SC-MCCH information 
acquisition, upon entering cell broadcasting system infor­
mation (for example, SJB 20) (for example. due to power-on 
or UE mobility) and receiving a notification notifying tl1at 
the SC-MCCH information has been changed. the UE 
artempting to receive an MBMS service via an SC-MRB has 
to apply the SC-MCCH infom1ation acquisition procedure. 
The UE receiving an MBMS service via an SC-MRB has to 
apply the SC-MCCH information acquis ition procedure to 
acquire the SC-MCCH infonnation corresponding to a ser­
vice received at the start of each modification period. 

Also, the SC-MCCI-1 information acquisit ion procedure 
overwrites stored SC-MCCH infonuatiou unless the proce­
dure is explicitly specified. That is, delta configuration is not 
applicable for the SC-MCCH information, and if a field is 
absent in the SC-MCCH infonnation, use of the correspond­
ing field is stopped. 

Acquisition of the SC-MCCH informat ion by a UE is 
perfon11ed according to the following procedure. When the 
procedure (i.e. SC-MCCH information acquisition proce­
dure) is triggered by an SC-MCCH change notification, an 
SC-PtM capable UE starts acquisition of an SC-PtM con­
figurarion message from a subframe which has received the 
change notification. At this time, tl1e VE continues to use the 
previously received SC-MCCH in.fomrntion until new SC­
MCCH information is acquired. Or, when the UE enters the 
cell broadcasriog system information (for example, SIB 20), 
the UE acquires an SC-PtM configuration message at the 
next repetition period. Or, when the UE receives an MBMS 
service via an SC-MRB, the UE starts acquisition of au 
SC-PtM configuration message from the start or each modi­
fication period. 

SC-PtM Radio Bearer Configuration 
Configurarion of an SC-PtM radio bearer is perfonued as 

follows. In general, an SC-PtM radio bearer configuration 
procedure is used by a UE to configure the Radio Link 
Control (RLC) layer, Medium Access Control (MAC) layer, 
and physical layer when reception of an SC-MRB transmit­
ted from an SC-Multicast Traffic Channel (SC-MTCl--1) is 
started and/or stopped. At this time, the procedure is applied 
to a UE (SC-PtM capable UE) which is in the RRC_CON­
NECTED or RRC_JDLE state and interested to receive 

20 (i.e .. SystemlnformationBlockType 20)). 50 MBMS services via the SC-MRB. 
lfthe network changes the information of the SC-MCCH 

(or part of the SC-MCCH), the network notifies UEs about 
a change of rhe first subframe which may be used for 
SC-MCCH transmission at the repetition period. At this 
time, the Least Significant Bir (LSB) bit in the 8-bir bitmap 55 
indicates a change of the SC-MCCH when information 
notified to the UEs (i.e., change notification) is set to ' 1'. 
Upon receiving the chauge notification. a UE attempting to 
receive an MBMS service transmilled using SC-PtM may 
acquire new SC-MCCI-1 infonnation starting from the same 60 
subframe. In this case, the UE applies the previously 
acquired SC-MCCIJ information until new SC-MCCEI 
information is acquired. 

Also. an SC-PtM capable UE which receives or intends to 
receive a service via an SC-MBSFN Radio Bearer (SC- 65 
MRB) may apply an SC-P1M procedure and fill MBMS 
interest indication procedure. 

At this rime. if the UE is unable to receive an MBMS 
service via an SC-MRB due to capability limitation, higher 
layers may rake an appropriate action such as terminating a 
lower priority unicast service. 

Jn association with initiation of the SC-PtM radio bearer 
configuration procedure. the UE applies an SC-MRB estab­
lishment procedure to start receiving a session of an MBMS 
service of interest. For example. the procedure may be 
initiated when an MBMS session is started, when capability 
limitation of the UE, which inJubits receiving tl1e corre­
sponding service, is removed, when the UE has an interest 
in an MBMS service, or when the UE enters a cell which 
provides, via an SC-MRB, an MBMS service in which the 
UE bas interest. 

Tue UE stops receiving a session by applying an SC­
MRB release procedure. For example. the procedure may be 
initiated when the MBMS session is stopped, when capa-
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bility limitation iubibits reception of a related service. when 
the UE leaves a cell in which an SC-MRB is established. or 
when the UE loses interest in the MBMS service. 

lo association with establishment of an SC-MRB. an 
SC-PtM capable UE may perfonn the following operation 5 

when an SC-MRB is established. ll1e UE establishes an 
RLC entity. Also, the lJE configures an SC-MTCH logic 
channel which may be applied for the SC-MRB and instnicts 
the MAC to receive a DL-SCH from a cell which has 

10 
received an SC-PtM configuration message with respect to 
an MBMS service for which the SC-MRB bas been estab­
lished. At this time, the cell uses a Group Radio Network 
Temporary Identifier (G-RNTI) and sc-mtch-Schedulinglnfo 
carried in the message with respect to the corresponding 15 
MBMS service. Also, the UE configures a physical layer 
which may be applied 10 the SC-MRB according to sc-mtch­
InfoList (which is included in the SC-PtM cor1figuration 
message). Also, the UE informs the higher layer abolll 

20 
establishment of the SC-MRB by indicating the correspond-
ing Temporary Mobile Group ldentifier (TMGI) and a 
session ID. 

Also, in association with release of the SC-MRB. when 
the SC-MRB is released. an SC-PtM capable UE releases 25 

not 011Jy a related MAC and physical layer configurations 
but also the RLC entity. Also, 1he UE informs the higher 
layer of release of the SC-MRB by indicating the com:­
sponding TMGJ and a session identifier. 

TI1e SIB 20 (i.e., system information block type 20) JO 

described as all example ill the procedure above illcludes 
information required for acquiring control infonuation 
related to transmission of an MBMS which employs SC­
PtM. The SIB 20 may be as shown in Table 3 below. 

TABLE 3 

•• ASNISTART 
SEQUENCE { 

18 
Also, the sc-mcch-offset represents radio frames for 

which the SC-MCCH is scheduled together with sc-mcch­
RepetitionPeriod. Also, the sc-mcch-FirstSubframe indi­
cates the first subframe in which the SC-MCCH is sched­
uled. Also, the sc-mcch-RepetitionPeriod defines an interval 
between transmissions of SC-MCCI--1 information in radio 
frames. At this time, value rf2 corresponds to two radio 
frames, and value rf4 corresponds to four radio frames. 

Downlink control channel-related procedure in NB-loT 
In what follows, a procedure related to Narrowband 

Physical Down.link Control Channel (NPDCCH) used for 
NB-loT will be described. 

AUE has to monitor NPDCCH candidates (i.e., a set of 
NPDCCH candidates) according to the control infonnation 

configured by higher layer signaling. Here, the monitoring 
may indicate anempting to decode individual NPDCCHs 
belonging 10 1l1e set according to all of the monitored DC] 
formats. Tue set of NPDCCH candidates to monitor may be 
defined in terms ofNPDCCH search spaces. In this case. the 
UE may perform mo11itoring using identifiers (for example, 
C-RNTJ, P-RNTJ, SC-RNTI. or G-RNTJ) corresponding to 
the respective NPDCCH search spaces. 

Jn th.is case, the lJE needs to monitor one or more of the 
following search spaces: a) Typel-NPDCCH common 
search space. b) 1ype2-NPDCCH common search space, 
and c) NPDCCH lJE-specific search space. At this time, tbe 
UE is not required to monitor the NPDCCH VE-specific 
search space and the Typel-NPDCCl-1 conllllon search space 
simultaneously. Also, the UE is not required to monitor the 
NPDCCH lJE-specific search space and the Type2-
NPDCCH collllllon search space simultaneously .. l\.lso, the 

Systcmlnfom1a1ionBlockTypc20-r!3 ::­
sc-mccb-RepetionPcriod-r!3 ENUM ERJ\TED {rf2. rf4. rffi. 

INTEGER (0 .. 10), 
INTEGER (0 .. 9). 
INTEGER (2 .. 9) 

rn 6, rD2, rlo4, rn 28. rf256}. 
sc-mccb-Offset-rl 3 
sc-mcch-FirstSubframe-rl 3 
sc-mcch-duration-rl 3 
OPTIONAL, 
sc-mcch-Modiflc•tionPeriod-rlJ ENUMERJ\TED {rf2. rf4. rffi, 

rn 6. rD2. rf64. rn 28. rf256. 
rf512. rfl024. r2048. rf4096. rflll92. r06384. 

rf1li92. rn6384. rf32768, rf65536}. 

} 

lnteNouCriticalExtension 
OPTIONAL. 

•• J\SNtSTOP 

OCTET STRING 

In Table 3, the sc-mcch-ModificationPeriod defines peri­
odically appearing boundaries, i.e. radio frames for which 
SFN mod sc-mccb-ModificationPeriod=O. ·me contents car­
ried by the SC-MCCH may differ only when there is at leasi 
one such boundary among them. At this time. the value rf2 
corresponds to two radio frames, and value rf4 corresponds 

UE is 1101 required to monitor the Typel-NPDCCH coJllJllon 
55 search space and tbe Type2-NPDCCH common search space 

to four radio frames. 60 

Also. the sc-mcch-duration represents duration for which 
an SC-MCCH may be scheduled in non-MBSFN subframes. 
At this time. the duration starts from the subframe indicated 
by sc-mcch-FirstSubfrarne. Absence of this infonllation 65 
clement indicates that the SC-MCCH is scheduled only in 
the subframe indicated by sc-mcch-FirstSubframc. 

simultaneously. 

l11e NPDCCH search spaces at aggregation and repeiition 
levels are defined by a set of NPDCCH candidates. Here, 
each NPDCCH candidate is repeated i.n R consecutive 

NB-JoT down.link subframes except for subframes used for 
transmission of System Information (SI) messages sta rting 
from the subframe k. 

In the case of the NPDCCH VE-specific search space. the 
aggregation and repetition levels defining the search space 
and the corresponding NPDCCH candidates being moni-

IPR2024-00986 
Petitioners’ Exhibit 1005 

Page 000026



us 11,160,094 8 2 
19 20 

torecl are listecl in Table 4, where the RMAX value is replaced TABLE 6 
with the parameter al-Repetition-USS configured by the 
higher layer. 

TABLE 4 5 

NCCE indices of 
monitored 
NPDCCH 
c11.ndidates 

R,_x 

I 

2 

4 

>-8 

Nole I; 

R 

I 

2 

4 

R,,..)8 

R...)4 

R,,.../2 

R,mu 

NCCE indices of 

monitored 

NPDCCH 

candidates 

L' - l L' - 2 

{0}. {1} {o. 1} 
{0}. {I} {0, I} 

{0. I} 
{0. I} 
{0. I} 
{0, I} 
{0. I} 
{0. I} 
{0. I} 

{0. I} 

{x}, {y} denotes NPOCCH fonnot O candidate ofNCCE index •x • and NPOCCH fomiat 
0 caodidatc of NCC£ index •y•. 
Note 2: 

{x, y) ck:oote-s NPOCCH format I candidate corresponding to NCCE indexes ·x' and ·y•. 

In the case of the Type 1-NPDCCH common search 
space, tbe aggregation and repetition levels defining the 
search spaces and the NPDCCH candidates being mollitored 
are listecl in Table 5. where the RM..ix value is replaced with 
the parameter al-Repetition-CSS-Paging configured by the 
higher layer. 

TAB LE 5 

NCCE indices of 
monjtored 
N?OCCH 
candidate.s 

10 

15 

R'"'°" R L' • I L' a 2 

I {0. l} 
2 I {0, l} 

2 {0. l} 
4 I {0. l} 

2 {0, l} 
4 {0. l} 

>-8 R,,.../8 {0. l} 
Rm,,)4 {0, I} 
~,,✓2 {0. l} 
R,,.,, {0. l} 

Note I: 

Ix), (y) d<ool<s NPDCCH fonnat O cand;dat< of NCCE ;nd<., 'x' 31Jd NPDCCH format 
0 candidate of l\'CCE index •y. 
Note 2: 

20 (x, y) denotes l'WDCCH format I candidate corresponding. to NCCE indexes ·x1 and ·y+. 

At this time, the locations of the starting subframe k are 
given by k=kb. llere, kb indicates the b-th consecutive 
NB-loT downlink subframe from subframe kO. bis uxR, and 

25 u ranges 0, I, .. . , (RM,,./R)-1 . Also, subframe kO indicates 
a subframe satisfying tl1e condi1ion of Eq. J. 

30 

JEq. IJ 

Io the case of the NPDCCH VE-specific search space. G 
appearing in Eq. I is given by the higher layer parameter 
nPDCCB-startSF-UESS, and a 0.11,e1 is given by the higher 
layer parameter nPDCCH-StartSFofl'set-UESS. Also. in the 
case of the Type2-NPDCCH common search space. G 
appearing in Eq. I is given by tbe higher layer parameter 

35 nPDCCH-startSF-Type2CSS, and a offee, is given by the 
higher layer parameter nPDCCI-l -startSFoffset-Type2CSS. 
Also, in the case ofTypel -NPDCCH common search space, 
k is kO and is determined based on the position o f an NB-loT 
pag ing opportunity subframe. 

40 When a UE is configured with a PRB for mo nitoring the 
NPDCCH VE-specific search space by the higher layer, the 
UE has to monitor the NPDCCH VE-specific search space 
in the PRB confignrecl by tbe higher layer. 1n this case. the 
UE is not expected to receive NPSS. NSSS. and NPBCH 

R,~n R ___________ 45 from the corresponding PRB. On the other hand, if the PRB L' - I L' - 2 

1 t 
2 1, 2 
4 1, 2. 4 
8 t. 2, 4. 8 

{0, l} 
{0, t} 
{0, t} 
{0. t} 

is not configmecl by the higher layer. the VE has to monitor 
tbe NPDCCH VE-specific search space on the same PRB 
from which the NPSS/NSSS/NPBCl-1 has been detectecl. 

When an NB-loT UE detects an NPDCCH with DC] 16 
32 
64 

128 
256 
512 

1024 

t. 2. 4, 8. 16 
t. 2, 4, 8. 16. 32 
t, 2, 4. 8, 16. 32. 64 
I. 2, 4. 8, 16. 32. 64. 128 
t. 4. 8. I 6, 32. 64. I 28. 256 
I, 4. 16. 32, 64. 128. 256. 512 
1. 8. 32. 64, 128. 256. 512. 1024 

{0, I} 
{0, I} 
{0. t} 
{0. I} 
{0, l} 
{0. l} 
{0, l} 

50 format NO which ends at subframe n, and transmission of 
the corresponding NPUSCH fonnat 1 is started from sub­
frame n+k, the UE is not requirecl to monito r the NPDCCI-1 
in any subframe starting from subframe n+l to subframe 
n+k-1. 

2048 t. 8, 64. l28, 256, 512. !024, 2048 {0, t} 

Note I: 
{x), {y) <knoles NPDCCH format O candidate ofNCCE ;udex 'x' and NPDCCH format 
0 candidate of NCCE index ~y•, 
Note 2: 
{x, y} denotes NPOCCH form.JI I candidate corr~nding to NCCE indexes ·x' and 'y'. 

55 

60 

In the case of the Type 2-NPDCCH common search 
space, the aggregation and repetition levels defining the 
search spaces and the NPDCCH candidates being monitored 
are in Table 6, where the RMAX value is replaced with the 65 
parameter npdccb-MaxNumRepetitions-RA configured by 
the higher layer. 

Also, when an NB-loT UE detects an NPDCCl-l with DCJ 
format NI or N2 which ends at subframe n: and transmission 
of the corresponding NPDSCH is startecl from subframe 
n+k, the VE is not requirecl to monitor the NPDCCH in any 
subframe starting from subframe n+.1 to subframe n+k-1. 

Also, when an NB-loT UE detects an NPDCCl-1 with DCJ 
format NJ which ends at subframe n. and transmission of the 
corresponding NPUSC I I format 2 is start eel from subframe 
n+k. the VE is not requirecl to monitor the NPDCCH in any 
subframe starting from subframe o+l to subframe n+k-1. 

Also, when an NB-IoT UE detects an NPDCCH with DCI 
format NI for "PDCCH order", which ends at subframe n, 
and transmission o f the corresponding NPRACH is started 
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from subframe n+k, the UE is not required to monitor the 
NPDCCI-I in any subframe starting from subframe n+I to 
subframe n+k-1. 

Also. when an NB-loT UE perfonns NPUSCH transmis­
sion which ends at subframe n, the UE is not required to 5 

monitor the NPOCCF I in any subframe starting from sub­
frame n+J to subframe 11+3. 

Also, when an NB-IoT UE perfonns NPUSCI-I transmis­
sion which ends at subframe n, the UE is not required to 
monitor the NPDCCH in any subframe starting from sub- 10 

frame n+J to subframe n+3. 
Witl1 respect to the NPDCCH starting position, the start­

ing OFDM symbol of the NPOCCH is given by the index 
INPDCCHS ,nrr in the first slot of subframe k. At this time, the 

15 higher layer parameter operarionModelnfo is '00' or '0 I' , 
the index I,vPDCCHS tar, is given by the .higher layer parameter 
operatiouModelnfo. On the other hand, if the higher layer 
parameter operationModelnfo indicates 'JO' or '11 '. tlle 
index INPD CCHS ,art is 0. 

Downlink Control Infonnation (DCI) Fonnat 20 

In association wit11 MTC, DCI fomiat 6-0A. DCl format 
6-0B, DC! format 6-JA, DCI format 6-IB. and DC! format 
6-2 may be considered as downlink control infonnation 
(DCI) format for the Bandwidth reduced Low complexity 

25 (BL) operation. 
First, the DCI format 6-0A is used for scheduling a 

PUSCH in an uplink cell and may transmit ilie following 
information. 

Flag (for example, J bit) for distinguishing the format 
30 6-0A and the format 6-lA from each other. 

Frequency hopping flag (for example, I bit) 
Resource block assignment (for example, 

22 
bits added to tlle format 6-JA) of the format 6-lA mapped 
to the same search space, 'O's have to be appended m1til the 
payload size of the format 6-0A becomes the same as the 
payload size of the format 6-JA. 

Next, the DC! format 6-0B is used for scheduling a 
PUSCH in an uplink cell and may transmit the following 
i1tformation. 

Flag (for example, 1 bit) for distiug11ishing the format 
6-0B and the fonnat 6-1 B from each other. 

Frequency hopping flag (for example, J bit) 
Resource block assignment (for example, 

With respect to the bits for the resource block assignment, 
the 

MSB bit provides a narrowband index. and the 3 bits provide 
resource allocation within the indicated (i.e., provided) 
narrowband. 

Modulation and Coding Scheme (for example. 4 bits) 
Repetition munber (for example, 3 bits) 
HARQ process number (for example. 3 bits) 
New data indicator (for example, J bit) 
DCI subframe repetition number (for example. 2 bits) 

35 
Al this time, if the number of information bits of the 

format 6-0B mapped to a given search space is intended for 
scheduling U1e same serving cell and is smaller than the 
payload size (at this time. the payload size includes padding 
bits added to the format 6-J B) of the format 6-1 8 mapped 

With respect to the bits for the resource block assignment. 
~ ~ to the same search space, 'O's have to be appended until the 

payload size of the format 6-08 becomes the same as the 
payload size of the format 6-1 B. 

MSB bit provides a narrowband index, and the 5 bits provide 
resource allocation by using UL resource allocation type 0 
within tlle indicated (i.e., provided) narrowband. 

Next, the DCI format 6-JA is used for scheduling one 
POSCH codeword in a cell and a random access procedure 

45 initiated by a PDCCH order. At this time, the DCI corre­
sponding to the PDCCH order may be carried by an 
MPDCCH. 

Modulation and Coding Scheme (for example, 4 bits) 
Repetition number (for example. 2 bits) 
llARQ process number (for example. 3 bits) 
New data indicator (for example, J bit) 
Redundancy version (for example. 2 bits) 

50 

Transmit Power Control (TPC) conunand for a scheduled 55 
PUSCH (for example, 2 bits) 

UL index (for example, 2 bits) 
Downlink Assignment Index (DAI) (for example, 2 bits) 
Channel State l1tformation (CST) request (for example, I 

bit) 
Sounding Reference Signal (SRS) request (for example. J 

bit) 
DC! subframe repetition nll1llber (for example, 2 bits) 

60 

At this time, if the number of information bits of the 
format 6-0A mapped to a given search space is intended for 65 
scheduling the same serving cell and is smaller than U1e 
payload size (at th.is time, the payload size includes padding 

The DCl format 6-JA may transmit tbe following infor­
mation. 

Flag (for example, I bit) for distinguishing the format 
6-0A and the fonnat 6-1 A from each other. 

The fonnat 6-JA is used in the random access procedure 
initiated by the PDCCH order only when the Cyclic Redun­
dancy Check (CRC) of the fonnat 6-JA is scrambled with 
the C-RNTI, and all the remaining fields are configured as 
follows. 

Resource block assignment (for example, all of the bits 
are set to 'J '). 

Preamble index (for example, 6 bits) 
PRACH mask index (for example, 4 bits) 
Starting CE level (for example, 2 bits) 
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The remaining bits of the fomiat 6-lA for scheduling 
allocation of one PDSCll codeword arc set to '0'. 

Otherwise, the remaining information as shown below is 
transmitted. 

Frequency hopping flag (for example, J bit) 
Resource block assignme nt (for example, 

With respect 10 the bits for the resource block assigiunent. 
the 

MS8 bit provides a narrowband index, and the 5 bits provide 
resource allocation by using DL resource allocation type 2 
within the indicated (i.e., provided) narrowband. 

Modulation and Coding Scheme (for example, 4 bits) 
Repetition munber (for example, 2 bits) 
HARQ process number (for example, 3 bits) 
New data indicator (for example, l bit) 
Redundancy version (for example. 2 bits) 

10 

15 

20 

25 

Transmit Power Control (TPC) command for a PUSCH 
(for example, 2 bits) 30 

Downlink Assignment Index (DAI) (for example. 2 bits) 
AnteJllla port and scrambling identity (for example. 2 bits) 
Sounding reference signal (SRS) request (for example, I 

bit) 
TPMI infom1ation for preceding 
PM! confirmation for preceding (for example. J bit) 
HARQ-ACK resource offset (for example, 2 bits) 

35 

DCI subframe repetition number (for example, 2 bits) 
WheD the CRC of the format 6-J A is scrambled with the 40 

RA-RNTJ, tbe followiDg infonuation (i.e., field), among the 
information (i.e., fields), is reserved. 

HARQ process number 
New data indicator 

24 
The format 6-1 8 is used for a random access procedure 

initiated by a PDCCH order only when a CRC is scrambled 
with the C-RNTl, and all of the remaining fields are con­
fig11red as follows. 

Reserved bit (for example, 

all of the bits are set to 'J '). 
Preamble index (for example, 6 bits) 
PRACH mask index (for example, 4 bits) 
Starting CE level (for example, 2 bits) 
TI1e remaining bits of the fonnat 6-J A for scheduling 

allocation of one POSCH codeword are set to 'O'. 
Otherwise, the remaining infomiation as shown below is 

transmitted. 
Modulation and Coding Scheme (for example, 4 bits) 
Resource block assigmuent (for example , 

for a POSCH). With respect to the bits for the resource block 
assignment, the 

MSB bit provides a narrowband index, and the l bit provides 
resource allocation within the indicated (i.e., provided) 
narrowband. 

Repetition munber (for example, 2 bits) 
HARQ process number (for example, 3 bits) 
New data indicator (for example, I bit) 
HARQ-ACK resource offset (for example, 2 bits) 
DCI subframe repetition number (for example. 2 bits) 
When the CRC of the fomiat 6-1 8 is scrambled with the 

Downlink assignment index (DAJ) 
f-lARQ-ACK resource offset 

45 RA-RNTI, the following infomiation (i.e., field), among the 

At this time, if a UE is 1101 configured to decode an 
MPDCCH having a CRC scrambled by the C-RNTJ. and the 
number of information bits of the fomial 6-1 A is smaller 
than the mtlllber of information bits of the format 6-0A, 'O's 50 

have to be appended until the payload size of the format 
6-IA becomes the same as the payload size of the format 
6-0A. 

Also. if a UE is configured to decode au MPDCCH having 
55 

a CRC scrambled by the C-RNTI. and the m1mber of 
information bits of the format 6-IA mapped onto a given 
search space is intended for scheduling the same serving cell 
a nd is smaller than the payload size of the fonnat 6-0A 
mapped to the same search space, 'O's have to be appended 60 
until the payload size of the format 6-lA becomes the same 
as the payload size of the format 6-0A. 

information (i.e., fields), is reserved. 
HARQ process number 
New data indicator 
HARQ-ACK resource offset 
At this time. if a UE is not configured to decode an 

MPDCCH having a CRC scrambled by the C-RNTl. and the 
number of i1uormation bits of the format 6-J B is smaller 
than the number of i11fom1atio11 bits of the format 6-08 , 'O's 
have lo be appended untiJ the payload size of the fom1at 
6-18 becomes the same as the payload size of the fom1at 
6-0B. 

Also, if a UE is configured to decode au MPDCCH having 
a CRC scrambled by the C-RNTI, and the number of 
information bits of the format 6-1 8 mapped onto a given 
search space is intended for scheduling the same serving cell 
and is smaller than the payload size of the format 6-08 
mapped to the same search space, 'O's have to be appended 
until the payload size of the format 6-1 8 becomes the same 

Next, the DCI format 6-1 8 is used for scheduling one 
POSCH codeword and may transmit the following informa­
tion. 65 as the payload size of the format 6-08. 

Flag (for example. 1 bit) for distinguishing the fom1at 
6-0B and the fonnat 6-1 B from each other. 

Next. the DCJ fonnal 6-2 is used for paging and direct 
inilication; and may transmit the following information. 
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Flag (for example, 1 bit) for distinguishing paging and 
direction indication from each other 

26 

When a value of the flag is 0. the DCl fomu,t 6-2 includes 
(or transmits) direct indication information (for example, 8 
bits) aud reserved i11formation bits for configuring the size io 5 

be the same as the format 6-2 where the flag value is 1. 

When the CRC of the format NI is scrambled with the 
RA-RNTI, the follow ing infonuation (i.e .. field). among the 
information (i.e., fields), is reserved. 

New data indicator 
HARQ-ACK resource o.ffsel 
At this Lime. if the number of informat ion bits of the 

format NI is smaller than the number of information bits of 
the fonnat NO, 'O's have to be appended until the payload 
size of the fonnat n.l becomes the same as the payload s ize 

On the otl1er hand, when the flag value is 1. the DCJ 
format 6-2 includes (or transmits) resource block assignment 
(for example, 

modulation and coding scheme (for example, 3 bits). rep­
etition number (for example, 3 bits), and DCJ subframe 
repetition number (for example, 2 bits). 

Differently from the description above, as a DCI format 
related to NB-JoT. a DCI fonuat NO, DC! fonuat NJ. and 
DCl format N2 may be considered. 

First. the DCJ format NO is used for scheduling an 
NPUSCH in one uplink (UL) cell and may transmit the 
following information. 

Flag (for example, 1 bit) for dist inguishing the fonnat NO 
and the format Nl from each other, wherein the value 
of 0 may indicate the format NO. and the value of I the 
format N l. 

Subcarrier indication (for example, 6 bits) 
Resource assignment (for example, 3 bits) 
Scheduling delay (for example. 2 bits) 
Modulation and coding scheme (for example, 4 bits) 
Redundancy version (for example, 1 bit) 
Repetition uumber (for example, 3 bits) 
New data indicator (for example, l bit) 
DCI subframe repetition number (for example, 2 bits) 
Next. the DCI format N l is used for scheduling one 

NPDSCH codeword in one cell and a random access pro­
cedure initiated by NPDCCH order. At this time, the DCI 
corresponding to the NPDCCH order may be carried by an 
NPDCCI.I. 

The DCJ format NI may transmit the following infonna­
tion. 

Flag (for example, I bit) for distinguishing the format NO 
and the format Nl from each other. wherein the value 
of0 may indicate the format NO, and the value of l the 
format NI. 

Tue format N J is used for a random access procedure 
initiated by NPDCCB o rder only when an NPDCCH order 
indicator is set to 'I', Cyclic Redundancy Check (CRC) of 
the format N.I is scrambled with the C-RNTI, and all of the 
remaining fields are configured as follows. 

Starting number of NPRACH repetitions (for example, 2 
bits) 

Subcarrier indication of NPRACH (for example, 6 bits) 
A.II of the remaining bits of the format NI are set to ' l ' . 
Otherwise, the remaining infonnation as shown below is 

trans milled. 
Scheduling delay (for example. 3 bits) 
Resource assignment (for example, 3 bits) 
Modulation and coding scheme (for example, 4 bits) 
Repetition m1mber (for example, 4 bits) 
New data indicator (for example, l bit) 
HARQ-ACK resource (for example. 4 bits) 
DC] s ubframe repet it ion mullber (for example, 2 bits) 

10 of the format NO. 
Next, the DO format N2 is used for paging and direct 

indication: and may transmit tbe following information. 
Flag (for example, J bit) for distinguishing paging and 

direct indication, where the value of 0 may represent 
t5 direct indication, and the value of l may represent 

paging. 
When a value of the flag is 0. the DCI format N2 includes 

(or transmits) direct indication information (for example, 8 
bits) and reserved information bits for configuring the size LO 

20 be the same as the format N2 where the flag value is I. 
Meanwhile. if a value oftbe flag is J, the DC! format N2 

includes (or transmits) resource allocation (for example. 3 
bits), modulation and coding scheme (for example, 4 bits), 
repetition number (for example, 4 bits). and DCl subframe 

25 repetition number (for example, 3 b its). 
As described above, Narrowband (NB)-LTE refers to a 

system fo r supporting low complexity and low power con­
sumption, having system bandwidth (BW) corresponding lo 
one physical resource block (PRB) of the LTE system. 

30 In other words, an NB-LTE system may be used as a 
communication method for implementing JoT by supporting 
mainly such devices (or UE s) as ones based on machine­
type communication (MTC) in the cellular system. lu other 
words, an NB-LTE system may also be called NB-loT. 

35 Also, the NB-LTE system is not required to allocate an 
additional band by using the same OFDM parameters used 
in the existing LTE system such as subcarrier spacing of the 
legacy LTE system. ln this case. by allocating one PRB of 
the legacy LTE system band to be used for NB-LTE, 

40 frequency resources may be utilized in au efficient manner. 
In the case of downlink, a physical chaw1el of the NB­

LTE system may be defined as N-Primary Synchronization 
Signal (N-PSS)/N-Secondary Synchronization Signal 
(N-SSS). N -PhysicaJ Broadcast Channel (N-PBCH), 

45 N-PDCCH/N-EPDCCH, orN-PDSCH. Here, the prefix 'N-' 
may be added to disting11ish the physical channel of the 
NB-LT E system from that of the legacy LTE system. 

Jn view of multicast or broadcast transmission distin­
guished from unicast transmission, the (legacy) LTE system 

50 bas adopted the MBSFN subframe for supporting MBMS 
services and/or Single Cell Point-to-Multipoint (SC-PtM) 
scheme. Here, the SC-PIM scheme supports multicast-based 
downlink transmission, wl1icb may be used for update of 
finnware and/or software. group-wise message transmis-

55 sion, a nd so on. At this time, not only for a general LTE 
system but also for the NB-LTE (i.e. NB-loT) system. a 
situation may occur where a broadcast or multicast service 
(for example, the SC-PtM) b.as to be provided. and ii is 
necessary to consider a met.hod which a llows an MBMS 

60 service lo be used. 
Accordingly. the presell! invention proposes a method for 

perfonuing (or applying) the SC-PIM scheme in tb.e NB­
LTE (i.e., NB-IoT) system. More specifically. the present 
specification proposes an N-PDCCH which transmits infor-

65 mation related to SC-PtM and/or a position of a PRB to 
which an N-PDSCH is transmilled and a method for allo­
cating the corresponding PRB. Herc. the information related 
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to SC-PIM may include SC-Multicast Control Channel 
(SC-MCCII), SC-Multicast Traffic Channel (SC-MTCH), 
and so on. The SC-MCCM may include control infomiation 
related to the SC-MTCH (for example, RRC signaling 
message), and the SC-MTCH may include multicast or 5 

broadcast information (for example, broadcast traffic). 

28 
signal and/or channel (for example, random access channel 
(RACH) and paging channel) used in the existing NB-LTE 
system. 

Jn the case of NB-LTE (i.e. NB-JoT), by taking into 
account the fact that an eNB and/or UE transmits and 
receives data and/or control information by receiving one 
PRB unit (i.e. by using a frequency region occupying a 
particular band). an available region in the frequency 
domain may be limited compared with the general LTE 
system. Moreover, in the case of NB-LTE, due to the 
characteristic that an cNB and/or VE repeatedly transmits 
data and/or control information, an avai lable region in the 
time domain may a lso be limited compared with the general 
LTE system. 

Similarly, as another example, according as a frequency 
region to which a control channel is transmitted is limited. 
and channels of the same content have to be transmitted 
repeatedly, IJ1e runount of control information which may be 
carried by a specific control channel region of an NB-LTE 
system may be limited. Jn this case, there are chances IJ1at 

10 specific control information may not be carried by the 
control channel region. Therefore, for an NB-LTE system, it 
is also necessary to consider a method for carrying control 
information for a specific signal and/or channel (for 

15 example. N-PDCCH/N-PDSCH for an SC-MTCH) IJ1rough 
a data channel ratJ1er than the control channel. 

FIG. 11 illustrates one example of a method for transmit­
ting ru1 N-PDCCH and au N-PDSCl:-l in an NB-lTE system 20 
to which a method proposed by the present specification 
may be applied. FlG. 11 is used only for the convenience of 
descriptions and is not intended to limit the technical scope 
of the present invention. 

Referring to FIG.11, an N-PDCCH and the corresponding 25 

N-PDSCl-1 are transmit1ed through a scheduled carrier (i.e. 
l PRB). and it is assumed that the N-PDCCH and N-PDSCH 
are transmined in subframe units. In the NB-LTE system, 
each UE recognizes a single PRB as an individual carrier. 
Accordingly, a PRB in the present specification may be 30 
referred to as a concept similar to or the same as a carrier. 

Also. as shown in FIG. 11. a UE needs to monitor a search 
space (for example, the 5 subframes and 8 subframes) 
configured for each N-PDCCH to receive tbe N-PDCCH. 
Here, monitoring a search space may be regarded as a 35 

process for decoding an N-PDCCH as much as a specific 
region according to the DCI format desired to be received 
through the corresponding search space and scrambling the 
corresponding CRC with a predefined specific RNTl value 
io check whether the scrambled CRC matches (i.e. corre- 40 
sponds to) a desired value. 

In the case of the NB-LTE system. as shown in FIG. 11. 
an N-PDCCH and/or N-PDSCH may be transmined repeat­
edly. For example. if it is assumed that an N-PDCCH is 
transmitted in I subframe u11it, the N-PDCCH may be 45 
transmitted twice (N-PDCCH 1102) or five times 
(N-PDCCH 1104) . A.Jso, when it is assumed that the 
N-PDSC(-1 is transmitted in 2 subframe units (i.e. , a case 
where two subframes are configured as a default transmis­
sion unit by the resource allocation field included in the 50 

DCI), the N-PDSCH may be transmined three times 
(N-PDSCH 1106) or four times (N-PDSCH 1108). 

Also, considering the fact th.at the control infom1ation 
used in SC-PtM may be requested diflcreutly from the 
methods used in tbe legacy NB-LTE, a DCI format consid­
ered in SC-PtM may differ from a DCI fomial used in the 
legacy NB-LTE. In this case, the length (i.e. payload size or 
the m1mber of information bits) of the DCI format for 
SC-PtM may be different from tbe length of a DCI formal 
(for example, DCI fonnal for a random access use or DCl 
format for paging use) used in the legacy NB-LTE. Al this 
time, a UE may need to perfonn an additional blind decod-
ing operation according as the DCI fom1at is varied. There­
fore. to prevent a UE from performing an unnecessary blind 
decoding operation, it may be necessary to consider a 
metJ10d for configuring a search space for an N-PDCCH 
which carries DCI of SC-PIM use separately through an 
identifier (for example, Single Cell (SC)-RNTJ or Group­
RNTI (G-RNTI)) of SC-PtM use. 

As described above, when SC-PtM is introduced to the 
NB-LTE in view of multicast or broadcast transmission, 
various problems may occur. Therefore, in what follows, 
described in detail will be a method for preventing the 
problems above and performing multicast PRB transmission 
which transmits and receives an N-PDCCH and N-PDSCI-1 
related to SC-PtM. 

For the convenience of descriptions, in what follows, an 
anchor-type PRB (or anchor-type carrier) may indicate a 
PRB that transmits. for initial access in view of an eNB, an 
N-PSS, N-SSS, N-PBCH, and N-PDSCH for N-SIB. Jn this 
case, IJ1ere may be one anchor-type PRB or a plurality of 
anchor-type PR.Bs. Also, in IJ1e present specification. as 
described above, when there exists one or a plurality of 
anchor-type PRBs, a specific anchor-type PR.B selected by a 
VE Lhrougb initial access may be referred to (or defined) as 
an anchor PRB (or anchor carrier). In addition, in the present 
specification, a PRB alJocated by an eNB to perform a 
downlink process (or procedure) after initial access may be At this time, the repetition number of the N-PDCCJ-1 

and/or the repetition number of the N-PDSC(-1 may be 
specified by tbe DCJ transmitted through the N-PDCCH. 55 

referred to (or defined) as an additional PR.13 (or additional 
carrier). As described above. compared with the general LTE 

system, an NB-LTE system has limited access to time and 
frequency resources for transmining and receiving a signal 
and/or channel. Therefore, if the SC-PtM scheme is adopted 
addi tionally to IJ1e NB-LTE system. various problems may 60 

occur. 
For example, in tbe case of tbe NB-lTE system. due to the 

characteristic described above, transmitted and received 
signals and/or channels may frequently overlap with each 
other. Therefore, when the SC-PIM scheme is introduced to 
an NB-LTE system. it may be highly likely tJiat a signal 
and/or channel used in the SC-PtM scheme overlaps with a 

Also. the DCI format NO. DCJ format NJ, and DCJ 
format N2 mentioned in the present specification may refer 
to the DC! format NO, DCI format NI , and DCI fonnat N2 
described above (defined by the 3GPP specification. for 
example). 

Also, embodiments described below are distinguished 
from each other only for the convenience of descriptions; 
part of a strucmre or characteristics of a particular embodi-

65 men! may be included in another embodiment or may be 
replaced with a structure or characteristics corresponding to 
yet another embodiment. For example. a method described 
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in a second embodiment below may be applied additionally 
to a method described in a first embodiment and vice versa. 

30 
The UE which has received the system information (SI) 

may know (or identify or determine) the represelllative PRB 
index by which SC-PIM is transmitted and know the period 
at which SC-PtM is transmilted. [-Jere, tra11Smission of First Embodiment- Multicast Transmission Method 

Using a PRB Different from a PRB Configured for 
Transmission of Legacy NB-loT 

5 SC-PtM may indicate transmissioo of an N-PDCCH/N­
PDSCH related to an SC-MCCH for the SC-PtM scheme 
and/or transmission of tlle N-PDCCH/N-PDSCI-1 related to 
an SC-MTCH. First. described will be a method performed by a UE for 

performing multicast transmission by using a PRB diflerent 
from a PRB (i.e., a camp-on PRB. unicast PRB, paging PRB, 10 

or random access PRB) configured for transmission of the 
legacy NB-loT. ln other words, the method may be a method 
for per fom1ing multicast transmission by using a PRB 
different from a PRB allocated for procedures used in the 
legacy NB-IoT. This may be understood that a UE performs 15 
multicast transmission based on the SC-PIM scheme 
through a PRB different from a camped-on PRB. PRB 
allocated for unicast transmission, PRB allocated for a 
paging procedure, or PRB allocated for a random access 
procedure. 1-lere, the multicast transmission based on the 20 
SC-PtM scheme may include transmission of an 
SC-MCCH-related N-PDCCH and/or N-PDSCH: and trans­
mission of an SC-MTCI!-related N-PDCCH and/or 
N-PDSCH. 

Since the UE may know t1ic representative PRB index 
and/or SC-PtM transmission period. the UE may monitor a 
predel111ed (or preconfigured or predetermined) common 
search space (CSS) (for example, TypelA-NPDCCH CSS) 
a t t11e representat·ive PRB. 11irough the monitoring, the UE 
may acquire SC-MCCH related scheduling information (i.e. 
N-PDSCH scheduling). In other words, the UE may acquire 
N-PDSCH scheduling information about an SC-MCC(-1 
through the monitoring. 

At this time, the UE may be configured to monitor the 
CSS region by using an SC-RNTI value or another pre­
defined (or preconfigured) RNTI value. Also, a DC! fomrnt 
used in this case may be configured to the DC] format Nl or 
DCI format N2 used in tlle legacy NB-IoT (i.e. NB-LTE) or 
to a new DCI format (i .e. DC! format Nm where m is an 
integer). ll1erefore (or accordingly) (i.e. by using the 

First of aJI, when the multicast PRB transmission is 
performed in the different PRB, a method for configuring an 
N-PDCC[-J transmitting control information of an MCCI-J 
(i.e., SC-MCCH) and an N-PDCCH transmitting control 
information of an MTCI-I (i.e .. SC-MTCH) to be transmitted 
from the same PRB (method I); or from PRBs different from 
each other (method 2) may be considered. In other words, an 
SC-MCCH-rclatcd N-PDCCH and an SC-MTCH-rclatcd 
N-PDCCII may be transmitted from the same PRB or 
separately from PR.Bs different from each o ther. 

25 acquired N-PDSCH scheduling information), if the UE 
acquires SC-MCCI-I i1rformation by decoding the corre­
sponding N-PDSCH. the UE may acquire a G-RNTI value 
for each Temporary Mobile Group Identifier (TMGI). In 
other words. the UE may acquire SC-MCCH information 

Method I: Method for Configuring an N-PDCCH Trans­
mining Control lnformation of an MCCH and an N-PDCCH 
Tra11Smitting Control lnformation of an MTCH to be Trans­
mitted from tl1e Same PRB 

30 from the N-PDSCH corresponding to the scheduling infor­
mation acquired tllrough the monitoring and acquire the 
G-RNTI value from t11c acquired SC-MCCH information. 

Next (or afterwards), the UE may mo11itor the predefined 
(or preconfigured) CSS (for example, Type2A-NPDCCU 

35 CSS) at the representative PRB. Through the monitoring, the 
UE may acquire SC-MTCH related scheduling information 
(i.e. N-PDSCH scheduling). In other words. the UE, tlirough 
the monitoring. may acquire N-PDSCI-1 scheduling infor-

First. described will be a method for transmining an 
N-PDCC[-1 for an MCCl-1 (i.e. SC-MCCH) and an 40 
N-PDCCI I for an MTCH (i.e . SC-MTCII) at the same PRB. 

mat ion about t11e SC-MTCl-1. 
At t11is time. the UE may be configured to monitor the 

CSS region by using a G-RNTl value corresponding to a 
TMGI that the UE wants to receive or another predefined (or 
preconfigured) RNTJ value. Also, a DCI format used in tlus 
case may be configured to the DCI format Nl or DCI format 

FlG. 12 illustrates one example of a method for config­
tuing a PRB in an NB-LTE (i.e. NB-IoT) system to which 
a method proposed by the present invention may be applied. 
FIG. 12 is used 011ly for lhe convenience of descriptions and 
is not intended to limit the technical scope of the present 
invention. 

Referring to FIG. 12. an additional PRB 1202, anchor­
type PRB 1204. anchor PRB 1206. and representative PRB 
1208 may be configured as a PRB for the SC-PtM scheme 
in the NB-LTE (i.e. NB-loT) system. 

45 N2 used in the legacy NB-loT (i.e. NB-LTE) or to a new DCI 
format (i.e. DCI fonnat Nm where m is an integer). There­
fore (or accordingly) (i.e. by using the acqui red N-PDSCH 
scheduling in.fom1ation). if the UE acquires SC-MTCf-1 
information by decoding the corresponding N-PDSCH, the 

In the case of method I. it may be configured so that an 
N-PDCCl-1 for an MCCH (i.e. SC-MCCH) a nd an 
N-PDCCH for an MTCI-1 (i.e. SC-MTCH) are transmitted 
through the representative PRB. 

50 UE may acquire MBMS data (for example, software 
update). In other words, tlle UE may acquire multicast or 
broadcast data by acquiring SC-MTCH in.fon11ation from an 
N-PDSCH corresponding to the scheduling infonnation 

55 
An illitial UE may be configured to receive information 

about a representative PRB index configured as a represen­
iative through an anchor PRB (i.e. an initially accessed 
anchor-type PRB) by using a system information block 
(SIB) (for example, SIB 20 for NB-IoT use). I-Jere, the 60 

representative PRB index may refer to an index indicating a 
specific PRB con.figured to receive an SC-PIM-related signal 
and/or challllel. In other words. the SJB may include ( or may 
be used to carry) information related to SC-PtM (for 
example, a period at which SC-P tM is transmitted (i.e. 65 
SC-PtM transmission period)) and additionally include 
information about the representative PRB index. 

acquired through the monitoring. 
Method 2: Method for Configuring an N-PDCC[I Trans­

mitting Control Information of an MCCH and an N-PDCCH 
Transmitting Control lnformation of an MTCH to be Trans­
mitted from Different PRBs 

ln view of utilization of a resou rce block, it may be 
e.flicient to transmit an MCCH (i.e. SC-MCCH) from a 
single PRB. This is so because if the MCCH is con.figured 
to be transmitted by a plurality of PRBs, the same informa­
tion has to be carried for a plural ity of PRBs. On the other 
hand, taking into account tlle fact that an MTCI-I (i.e. 
SC-MTCH) carries different information for each TMGl, 
tnmsmitting an MTCH from a single PRB may cause system 
overload. Therefore, it may be necessary for an NB-LTE (i .e. 
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NB-IoT) system to consider a method for transmitting the 
MTCF-1 by using differelll PRBs according to the Temporary 
Mobile Group Identifier (TMGI) (or G-RNTI). 

Accordingly. different ly from the method above, a method 
for transmitting an N-PDCCJ-J for an MCCH (i.e. SC- 5 

MCCJ-J) and an N-PDCCI I for an MTCI 1 (i.e. SC-MTCI I) 
from dilfercnt PRJ3s will be described below. 

FJG. 13 illustrates another example of a method for 
configuring a PRB in an NB-LTE (i.e. NB-loT) system to 
whlch a method proposed by the present invention may be 10 

applied. FJG. 13 is used only for the convenience of descrip­
tions and is not intended to limit the technical scope of the 
present invention. 

Referring to FIG. 13. a Multicast-PRB (M-PRB) 1302. 15 
additional PRB 1304, anchor-type PRB 1306, anchor PRB 
1308, and representative PRB 1310 may be configured as a 
PRB for the SC-PIM scheme in the NB-LTE (i.e. NB-JoT) 
system. 

32 
Here, the G-RNTJ value is used for dynamically scheduled 
SC-PtM transmission and is related to the SC-MTCH. 

Also, che lJE may be configured to acquire diflerent 
M-PRB index information according to a G-RNTJ (or spe­
cific G-RNTJ group) by decoding an N-POSCH through 
which an SC-MCCI-1 is transmitted or configured ro receive 
different M-PRB index information according to the 
G-RNTI (or specific G-RNTI group) through group-specific 
RRC signaling. In other words, by decoding an N-PDSCH 
through which an SC-MCCH is transmitted, the UE may 
acquire information about an M-PRB index (i.e. a PRB 
index by wb.ich an SC-MTCEJ is transmitted) configured 
differently for each G-RNTI. At this time, infonuation about 
the M-PRB index may be carried through RRC signaling. 

In other words. the UE may receive an SC-MCCH, which 
is a logical channel, tl1rough an N-PDSCI-1, which is a 
physical channel. and acquire informat ion (for example, 
index) about a PR.B (i.e. a downlink carrier) used for an 
SC-MTCH included in the received SC-MCCH (i.e. carried 

In the case of method 2, it may be configured so that an 
N-PDCCH for an MCCH (i.e. SC-MCCH) is transmitted 
through the representative PRB and an N-PDCCH for an 
MTCF-1 (i.e. SC-MTCH) is transmitted through the M-PRB 

20 by the received SC-MCCH). Here, information about a PRB 
used for the SC-MTCH may be carried through higher layer 
signaling (for example. RRC signaling). At this time, infor­
mation about the PRB and/or the higher layer signaling may 

(or Multicast-carrier). 
An initial lJE may be configured to receive information 25 

about a representative PRB index config11red as a represen­
tative th.rough an anchor PRB by using an SlB (for example. 
SIB 20 for NB-JoT use). Here. the representative PRB index 
may refer to an index indicating a specific PRB configured 

be configured for each G-RNTI. 
In this case, configttralion information (i.e. control infor-

mation) for an N-PDCCl-1/N-PDSCH related to the SC­
MTCH is carried through tbe SC-MCCH (i.e. N-PDSCH 
related to the SC-MCCH). In other words, as specific control 
information is carried through a data channel region rather 

to receive an SC-PIM-re lated signal and/or chaJ111el. ln other 
words. the SIB may include infonuation (for example, a 
period a t which SC-PtM is transmitted) related 10 SC-PtM 
(or is used to carry the infonnation) and additionally include 
(or carry) information about the representative PR.B index. 

30 than a control channel region. tl1e control information may 
be carried in an efficient mall!ler for the NB-IoT system 
limited in terms of time and frequency resources . 

Next (or afterwards), the UE may monitor a C'SS (for 
example, Type2A-NPDCCI I CSS) predefined (or preconfig-

The UE which bas received the system information (SI) 
may know (or identify or determine) the representative PRB 
index by wb.ich SC-PtM is transmitted and know the period 
at which SC-PtM is transmitted. Herc, transmission of 
SC-PtM may indicate transmission of an N-PDCCl-J/N­
PDSCl-1 related 10 an SC-MCCJ-l for the SC-PtM scheme 
and/or transmission of the N-PDCCH/N-PDSCH related to 
an SC-MTCH. 

35 ured) at a PRB corresponding to a G-RNTI (or specific 
G-RNTI group) included in a TMGI that the UE wants to 
receive (or corresponding to a TMGJ that tl1e UE wants to 
rccei ve ). User (UE)-speci fie Search Space (USS), or Group­
specific Search Space (GSS) (or at least one thereof). 

40 Th.rough the monitoring, the UE may acquire scheduling 
information (i.e. N-POSCH scheduling) related to an SC­
MCCH. In other words, through the monitoring, the lJE may 
acquire N-POSCH scheduling infonnation for an Since the UE may know tl1e representative PRB index 

and/or SC-PtM transmission period. the UE may monitor a 
predefined (or preconfig11red or predetermined) common 45 
search space (CSS) (for example, TypelA-NPDCCfl CSS) 
at the representative PRB. Th.rough the monitoring, the UE 
may acquire SC-MCCH related scheduling i1tformation (i.e. 
N-PDSCH scheduling). In other words, the UE may acquire 
N-PDSCH scheduling information about an SC-MCCH 50 

through the monitoring. 
At th.is Lime, the UE may be configured to monitor tl1e 

CSS region by using an SC-RNTI value or another pre­
defined (or preconfigured) RNTI value. Here, the SC-RNTI 
value is used for dynamically scheduled SC-PtM control 55 
information and is related to the SC-MCCH. 

Also, the DCI format used in this case may be configured 
io the DCI format NI or DCI format N2 used in the legacy 
NB-loT (i.e. NB-LTE) or 10 a new DCl format (i.e. DCJ 
format Nm where m is an integer). Therefore, if the UE 60 
acquires SC-MCCH information by decoding the corre­
sponding N-PDSCH, the UE may acquire a G-RNTJ value 
for each Temporary Mobile Group Identifier (TMGI). In 
other words, the UE may acquire SC-MCCH infom1ation 
from lhe N-PDSCH corresponding to the scheduling infor- 65 
mation acquired through the monitoring and acquire tl1e 
G-RNTI value from the acquired SC-MCCH infom1ation. 

SC-MTCH. 
At rhis time, the UE may be configured to monitor the 

CSS, USS. or GSS (or at least one thereof) by using a 
G-RNTI value corresponding to a TMGJ that the lJE wants 
to receive or another predefined (or preconfigured) RNTI 
value. Also, a DCI format used in this case may be config­
ured by a DCI format NI or DCl format N2 used in the 
legacy NB-loT (i.e. NB-LTE) or by a new DCI format (i.e. 
DC! format Nm where m is an integer). Therefore, if the UE 
acquires SC-MTCH infonnation by decoding the corre­
sponding N-PDSCH, the lJE may acquire MBMS data. In 
o tl1er words, the UE may acquire multicast or broadcast data 
by acquiring SC-MTCH information from an N-PDSCH 
corresponding to the scheduling information acquired 
through the monitoring. 

For both of the method I and the method 2, in most cases, 
an N-PDSCH transmitting an MCCH (i.e. SC-MCCI-1) is 
configured to be transmitted to the same PRB to which an 
N-PDCCH transmilling control information of the MCCH is 
transmitted. and also, au N-PDSCH transmitting an MTCH 
(i.e. SC-MTCH) is configured to be transmitted to the same 
PRB to which an N-PDCCH transmitting control informa­
tion of tl1e MTCH is trnnsmitted. However. considering the 
characteristics of an NB-loT system which uses one 
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N-PDSCH) for an MTCH by using a PRB different from the 
PRB (i.e .. a camp-on PRB, unicast PRB, paging PRB, or 
random access PRB) configured for transmission of the 
legacy NB-loT receives multicast transmission by using a 

resource block. a PRB transmitting an N-PDCCH doesn't 
necessarily have to be con.figured to be the same uncondi­
tionally as a PRB transmitting a (corresponding) N-PDSCH. 
Therefore. it may be configured so that iufonuatiou indicat­
ing transmission of an N-PDSCII through the third PRB 
different from PRBs through which individual N-PDCCHs 
are transmitted may be carried dynamically. 

5 PRB independent from legacy NB-loT transmission in view 
of a UE. 

For example, an N-PDCCH transmitting control infonna­
tion of an MCCH (i.e. SC-MCCH) may be configured to 
inform of a new (i.e .. different) PRB index by which an 10 N-PDSCH additionally transmitting the MCCH is transmit-
ted. In other words, information indicating a PRB to wh.icb 
the N-PDSCH is transmitted may be included in the 
N-PDSCH. Similarly, an N-PDCCH transmitting control 
information of an MTCH (i.e. SC-MTCH) may be config­
ured to inform of a new PRB index by which an N-PDSCH 15 
addi tion.ally transmitting the MTCH is transmitted. 

Al this time. a new PRB to which an N-PDSCH trans­
mitting (or carrying) an SC-MCCH is transmitted, a new 
PRB lo which an N-PDCCH transmitting (or carrying) 
SC-MTCH scheduling infom1ation is transn:uned, and/or a 20 
new PRB to wh.icb an N-PDSCH transmitting (or carrying) 
an SC-MTCH is transmitted may be configured in various 
ways. As one example, the three new PRBs may be allocated 
independently from each other. may be the same with each 
other. may be separated from each other by a predetermined 25 

spacing of PRBs, or may have a relationship based on a 
specific rnle among them. 

Therefore, when viewed from the standpoint of a config-
ured UE. there is no such a case where an N-PDCCH for 
unicast transmission is transmitted through the same PRB 
for an N-PDCCI-1 for SC-PtM. Also, from the stru1dpoint of 
an idle UE, there is no such a case where Paging DCI (i.e. 
aJJ N-POCCH for paging) is Iransmilled through the same 
PRB for an N-PDCCH for SC-PtM. 

Differently from the above. when an N-PDCCH and/or 
N-PDSCH for SC-PtM is transu:utted through the same PRB 
as a camp-on PRB (or unicast PRB, paging PRB, or random 
access PRB). the N-PDCCH and/or N-PDSCH may overlap 
a signal and/or channel in the legacy NB-IoT system such as 
the unicast N-PDCH or the paging DCJ. Therefore, when 
SC-P1M based multicast transmission is performed through 
the same PRB as a camp-on PRB (or unicast PRB. paging 
PRB. random access PRB), a method for processing (or 
perforating) the multicast transmission needs to be consid­
ered. 

The following two methods may be considered as a 
method for receiving an N-POCCl-1 (and/or N-PDSC!I) for 
an MCCL-J or au N-PDCCH (and/or N-PDSCH) for au 
MTCH (i.e. SC-MTCH) by using the same PRB as the 
camp-on PRB (or unicast PRB, paging PRB. random access 
PRB). Here. the two methods may be distinguished from 
each other according to wh.ich DCI format is used for setting 
a DC] format of an N-PDCCH carrying control information 
oftbe M-CCH (i.e. SC-MCCI-I) or MTCH (i.e. SC-MTCII). 
1D other words. iD this case, a method for setting a DCl 
format of an N-PDCCH carrying control infonnation of the 
MCCH (i.e. SC-MCCH) or MTCH (i.e. SC-MTCH) 10 be 
the same as the DCI format N l (method 1) and a method for 
setting a DCl format of the N-PDCCH to be the same as the 
DC] format N2 (method 2) may be considered. Also. each 

Also. for both of the method l and the method 2. a UE 
may acquire SC-MCCH change notification infonuation by 
monitoring a predefined (or preconfigured) common search 30 
space (CSS) at the representative PRB. Here, the SC-MCCB 
change uotification informatiou may include an indicator 
notifying that the SC-MCCH bas been changed or informa­
tion in the fonn of a flag. Ar this time, the UE may be 
configured to monitor the CSS region by using an SC-RNTJ 35 

value or another predefined (or preconfigured) RNTI value. 
Also. the DCI format used in this case may be configmed to 
the DCl fom1at NJ or DCI fonuat N2 used in the legacy 
NB-loT (i.e. NB-LTE) or to a new DCI format (i.e. DCJ 
format Nm where m is au integer). 

Also, in the 1J1ethod I and the method 2, a method for 
notifying of a PRB to wliich an MCCl·l ( i.e. N-PDSCH to 
which an SC-MCCH is transmitted) and/or an N-PDCCH 
scheduling an MCCH (i.e. SC-MTCH) is transmitted and a 
PRB to which an MTCH (i.e. N-PDSCH to which ru1 45 
SC-MTCH is transmitted) and/or an N-PDCCI-1 scheduling 

40 method may be f-urther classified according to whether a UE 
is in the idle mode or connected mode. 11us is so because a 
DCI format may be selected according to the UE's mode. 
For example, while a UE uses the DCI format N2 for paging 

an MTCH (i.e. SC-MTCH) is transmitted separately through 
system information (for example, SJB) may be taken into 
accotml. In other words, in the method above, PRB infor­
mation (i.e. index) related to an SC-MCCH and PRB infer- 50 

mation related to au SC-MTCH may be carried through an 
SIB. Similarly. in the method 1. a representative PRB may 
be configured to be applied to an MTCH and/or an 
N-PDCCH scheduJing an MTCH ra ther than an MCCEJ 
and/or an N-PDCCH scheduling an MCCI-1. At this time, the 55 

UE may be configured to read (or decode) the MCCH and/or 
an N-PDCCH scheduling the MCCH from an anchor PRB. 

in the idle mode. the UE may use the DCI format Nl for au 
uplink/downlink grant in the connected mode. 

Method I: Method for Setting a DCI Fomiat of an 
N-PDCCH Carrying Control Information of an MCCH or an 
MTCH to be the Same as the DCJ Fom1at Nl 

First, a method for settiDg a DC] format of an N-PDCCH 
related to SC-PtM to be the same as the DCI format Nl will 
be described. At th.is time, a method for setting the DCJ 
format to be the same as the DC] fonnal NJ may indicate a 
configuration method which actually uses the DC! fonnat 
NI or uses a new DCI formal to have the same payload of 
the DCI fom1at N l . At this time, when space (for example, 
the number of bits) is still available even if all of the data are 
put into a DCI format, a method for inserting additional 'O's 
(i.e. a zero-padding method) may have to be used to con­
figure the length of the DCl format to be the same as the 

Also. the representative PRB mentioned in the method I 
and the method 2 may be a representative anchor-type PRB 
selected among anchor-type PRBs. 

Second Embodiment- Multicast Transmission 
Method Using the Same PRB Con.figured for 

Transmission of Legacy NB-IoT 

60 length of the DCI format NI . At th.is time. when zero 
padding is performed to set the size of the DCJ fomiat NJ 
to be the same as that of a different DC] format, the length 
of the DC] format N l may indicate the length after the 

As described above. a method for receiving an N-PDCCH 
(and/or N-PDSCH) for an MCCl-l or an N-PDCCI-l (and/or 

65 

corresponding zero padding is performed. 
Also, a search space to wh.ich an N-PDCCH carrying 

control information of au MCCH or an MTCB is transmitted 
may be configured to use a common search space (CSS) for 
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SC-PIM. In particular, in order not to increase the number of 
blind decoding of an N-PDCCH by a UE. setting the DCJ 
format of an N-PDCCH carrying control infomiation of an 
MCCH or an MTCH to be the same as the DCI format NI 
may be applied to a case where the following two conditions 
are satisfied. 

The first of the two conditions may be a case where a 
search space to which an N-PDCCH carrying control infor­
mation of an MCClJ or MTCH is transmitted is configured 

36 
sponding TypeO-MPDCCH CSS. In this case, a UE in the 
connected mode. without involving additional separate blind 
decoding (BO), may distinguish common control DCI that 
the UE has been watching so far (in other words, which has 

5 been being monitored) and DCJ of an MCCH or DCI of an 
MICH from each other by using CRC masking with d if­
ferent RNTJ values. As one example. the different RNTI 
values may be configured as C-RNTI for the case of unicast, 

to be included in a UE-specific search space (USS) to which 10 

an N-PDCCH for UE-specific data scheduling is transmitted 
wbj)e the second may be a case where a PRB to which an 
N-PDCCH carrying control information of an MCCEl or 
MTCH is transmitted is the same as a PRB to which an 
N-PDCCH for UE-specific data scheduling is transmitted 15 
(USS is transmitted). 

SC-RNTI for the case of an MCCl-1. and G-RNTJ for the 
case of an MTCl-l. Also. in this case, the corresponding UE, 
without frequency shift (or transition) and/or unicast inter-
mption, may decode MCCH control (i.e. an N-PDCCH/DCJ 
related 10 comrol infom1a tion of an MC'Cl-1) or MTCH 
control (i.e., an N-PDCCH/DCI related to control informa­
tion of an MTCH). 

Diflerently from the description above, since a DCJ 
format related to SC-PtM is set (i.e. configured) 10 the DC! 
format Nl. a UE in the idle mode may be required to 
perfom1 an additional action compared with lhe legacy 
action (for example, a legacy NB-JoT action) to watch (i.e. 
monitor) control information of an MCCH or control infor-

In particular. when the aforementioned method is applied 

mation of an MTCH transmitted according to the DCI 
format NI. At this time, the additional action may be 
described as follows. 

A UE in the idle mode may monitor the DCJ format N2 
(or size of the DCJ format N2) by using Paging-RNTI 
(P-RNTI) to watch (i.e. detect) paging that the UE previ­
ously desired to watch during a Discontinuous Reception 
(DRX) cycle of the UE. At this time. when DCI related to 

to Machine Type Collllllunication (MTC), a method for 
configuring a search space differently for each Coverage 
Enhancement (CE) mode may be considered. For example, 20 
in the case of CE mode B. similarly to the case of NB-IoT 
described above. a search space to which an N-PDCCH 
carrying control infonnatiou of an MCCH or MTCH is 
transmined may be included in the USS or configured to be 
the same as the VESS. Differently from the aforementioned 25 

case, in the case of CE mode A, a search space to which an 
N-PDCC[-J carrying control information of an MCCH or 
MTCH is transmitted may be included in the TypO­
MPDCCH CSS or configured to be the same as the TypeO­
MPDCCl-1 CSS. 30 SC-PtM (i.e. MCCH or MTCI-1 control) is transmitted to the 

san1e subframe, since the DCl is configured 10 have the size 
of ll1c DCI fonnat NI (i.e. since the DC! fom1at NI and the 
DCJ format N2 have different sizes). getting SC-PIM related 
iuformation bas 10 be given up. However, when a UE is 

In what follows, detailed descriptions of the method I will 
be g iven by distinguishing a lJE in the connected mode (for 
example, RRC connected UE) from a UE in the idle mode. 

Pirst, in the case of a UE iu the connected mode. the 
corresponding UE may consider a method for configuring a 
search space to which DCI of an MCCH and an MTCf-1 is 
transmitted to be the same as USS (i.e. NPDCCH USS) or 
to be included in the corresponding USS. In this case. a UE 
in the connected mode. without involving additional sepa­
rate blind decoding (BD), may distinguish unicast control 
DCI that the UE has been watching so far ( in other words, 
which has been being monitored) and DCJ of an MCCH or 
DCJ of an MTCH from each other by using CRC masking 
with different RNTI values. In the present specification, 
distinguishing DC! by using CRC masking wi th difrerent 
RNTI values may indicate distinguishing DCI through CRC 
masking employing a di:lforenl RNTl value. As one example, 
the diflerent RNTI values may be configured as C-RNTI for 
the case of unicast, SC-RNTJ for the case of an MCCH. and 
G-RNTI for the case of an MTCH. Also, in this case. the 
corresponding UE, without frequency shift (or transition) 
and/or tmicast intem1p1ion, may decode MCCH control (i.e. 
an N-PDCCI-1/DCl related 10 control in.formation of an 
MCCl-l) or MTCH control (i.e., an N-PDCCH/DCI related 
to conLrol information of an MTCl-1). 

In particular. when the method above is applied to MTC. 
in the case of CE mode B, similarly to the case of NB-loT 
described above. a method for configuring a search space to 
which DCl of an MCCH and an MTCH is transmitted to be 
the same as USS (i.e. MPDCCH USS) or to be included in 
the corresponding USS may be considered. However. in the 
case of CE mode A, an MTC UE may monitor its USS and 
TypeO-MPDCCH CSS simultaneously. Therefore, differ­
ently from the case of NB-loT described above, a search 
space to which an N-PDCCH carrying control information 
of au MCCH or an MTCH may be included in the TypeO­
MPDCCl-l CSS or configured to be the same as the corrc-

35 capable of performing additional blind decoding, the UE 
may acquire SC-P!M related information by monitoring the 
DCI fonnat Nl (i.e .. the DCJ format for an MCCH or an 
MTCI-J) by using the SC-RNTI or G-RNTl. 

When paging and multicast (i.e. a s ignal and/or chanoel 
40 related to SC-PtM) are transmitted to the same subframe (i.e. 

the same timing), the method for monitoring the DCl fomrnl 
N2 to see (i.e. detect) paging by using P-RNTI at a PRB to 
which paging is transmitted may also be applied to the 
method of the first embodiment described above (for 

45 example, the method 2 of the first embodiment) for trans­
mitting paging and multicast at dilforent PRBs. In other 
words, when paging and multicast are transmitted at the 
same liming from diflerent PRBs. a UE may monitor the 
DCI format N2 by using Paging-RNTI (P-RNTI) lo see (i.e. 

50 detect) paging that the UE previously desired to watch 
during a DRX cycle of the UE. 

Also. as described above, an N-PDCCf-1 and/or N-PDSCI-1 
related to SC-PtM may overlap an N-PDCCH and/or 
N-PDSCH transmined from the legacy NB-loT. Al this time, 

55 it may be required to configure which of the two is received 
first (i.e. config1.1ration for priority). 

For example, when an N-PDSCH transmitting paging 
(i.e .. related to paging) and an N-PDSCH transmitting 
SC-PIM are transmitted to the same subframe (i.e. al the 

60 same timing), it may be configured as receiving paging. ln 
other words, a UE may be configured to receive an 
N-PDSCH transmitting paging for the case above. Here, the 
N-PDSCH transmitting SC-PtM may include an N-PDSCH 
for an SC-MCCH and/or an N-PDSCH for an SC-MTCH as 

65 described above (for example, first embodiment). In other 
words, SC-PtM may indicate an SC-MCCH or SC-MTCJ-1 . 
Also, the N-PDSCf-1 for the SC-MCCI-1 may indicate an 
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N-PDSCH corresponding to an N-PDSCH received by 
monitoring a specific CSS by using an SC-RNTI value or 
other RNTI value as described above (for example, first 
embodiment). 

38 
SC-PtM in a specific search space (i.e. a subframe corre­
sponding to the specific search space) configured for the 
N-PDCCH transmitting scheduling information of paging 
(i.e. the N-PDCCH configured by P-RNTI). 

Similar to the above, the N-PDSCH for the SC-MTCH s 
may indicate an N-PDSCH corresponding to an N-PDSCH 
received by monitoring CSS, USS, or GSS by using a 
G-RNTI value or other RNTI value as described above (for 
example, first embodiment). ln other words, the N-PDSCH 
carrying SC-PIM may indicate an N-PDSCI-l corresponding 10 
to an N-PDCCH (i.e. allocated or scheduled by the 
NP DCCI-I) having a DC! CRC scrambled with the SC-RNTJ 

In other words, when an N-PDSCH and/or N-PDCCH (or 
search space) related to SC-PtM overlaps an N-PDSCH 
and/or N-PDCCH (or search space) related to paging. a UE 
may be configured to first receive the N-PDSCH and/or 
N-PDCCf-1 (or search space) related 10 paging. 

The method described above may be applied even when 
a PR.13 transmitting paging is the same as a PR.13 transmitting 
SC-PtM and also be applied when a PR.13 transmitting 
paging is different from a PRB transmitting SC-PtM. Ju 
other words, the aforementioned method may be applied not 

or G-RN17 value. Also. the N-PDSCH transm itting the 
paging may indicate an N-PDSCH corresponding to an 
N-PDCCH having a DCI CRC scrambled with a P-RNTI. 

Also. when an N-PDSCH transmitling paging and an 
N-PDCCH transmining SC-PtM scheduling information arc 
transmined to the same subframe (i.e., at the same timing), 
it may be configured as receiving paging. In o ther words, a 
UE may be configured to receive an N-PDSCI-l transmitting 
paging for the case above. Here, the N-PDDCl:-I transmitting 
the SC-PtM scheduling information may include an 
N-PDSCH for an SC-MCCH and/or an N-PDDCH for an 
SC-MTCH as described above (for example, first embodi­
ment). In other words. the SC-PtM scheduling information 
may indicate DCI for an SC-MCCH or DCJ for an SC­
MTCl:-I. Also. the N-PDSCH for the SC-MCCl-1 may be 
detected (or received or decoded) as a specific CSS is 
monitored by using an SC-RNTI value or other RNTI value 
as described above (for example, first embodiment). 

Similarly. the N-PDSCH for the SC-MTCJ--1 may be 
detected (or received or decoded) as a specific CSS is 
monitored by using a G-RNTI value or other RNTI value as 
described above (for example, first embodiment). TI1erefore, 
at a timing (i.e. subframe) of receiving an N-PDSCH trans­
mining paging, UE is not required to monitor a specific CSS 
corresponding to an SC-RNTI value or G-RNTI related to 
SC-PtM. 

Also. even when an N-PDDCH transmining scheduling 
information of paging and an N-PDSCH transmitting SC­
PtM are transmitted to the same subframe (i.e., at the same 
tinling), it may be configured as receiving paging (i.e., an 
N-PDCCH transmitting scheduling information of paging). 
ln o ther words. a UE may be configured to receive an 
N-PDCCH transmitting scheduling information of paging 
for the case above. Here, the N-PDSCH transmitting SC­
PtM may include an N-PDSCH for an SC-MCCH and/or 
N-PDSCC-1 for an SC-MTCH as described above. Also, the 
N-PDCCH transmitting scheduling information of paging 
may be detected (or received or decoded) by monitoring a 
specific search space (for example. Typel-NPDCCH CSS) 
by using a P-RNTJ value as described above. Therefore. a 
UE may not have to receive the N-PDSC(-J transmitling 
SC-PtM in a specific search space (i.e. a subframe corre­
sponding lo the specific search space) configured for the 
N-PDCCH transmitting scheduling information of paging 
(i.e. the N-PDCCH configured by P-RNTI). 

Also. even when an N-PDDCH transmitting scheduling 
information of paging and an N-PDCCI-1 transmilling sched­
uling information of SC-PtM are trausmitled to the same 
subframe (i.e .. at the same timing), it (a UE) may be 
configured as receiving paging (i.e .. an N-PDCC[J transmit­
ting scheduling information of paging). In other words, a UE 
may be configured to receive an N-PDCCH transmitting 
scheduling information of paging for the case above. In 
other words. the UE is not required to monitor a specific CSS 
corresponding to an SC-RNTl value or G-RNTI related to 

t5 only for the second embodiment but also for the first 
embodiment described above (a method for perfonning 
multicast transmission in a PRB different from a paging 
PRB). 

Also, the method related to paging may be applied in the 
20 same manner even when random access (i.e. an N-PDCCH 

and/or N-PDSCl:-I related to random access) collides with (or 
overlaps) multicast (i.e. an N-PDCCJ--1 and/or N-PDSCH 
related to SC-PtM). 

For example, when an N-PDSCH related to a random 
25 access procedure and an N-PDSCH transmitting SC-PtM are 

transmitted to the same subframe (i.e. at the same timing), 
it may be configured as receiving random access. ln other 
words, a UE may be configured to receive an N-PDSCH 
related to a random access procedure for the case above. 

30 Herc, the N-PDSCl·I transmitting SC-PtM is rhe sanie as 
described above (i.e. what has been described in the paging­
related embodiment). AJso, the N-PDSCH related lo the 
random access procedure may indicate a11 N-PDSCH cor­
responding to an N-PDCCH baviug a DCI CRC scrambled 

35 with a C-RNTI or a temporary C-RNTJ. 
Also, even when an N-PDSCH related to a random access 

procedure and an N-PDCCH transmitting SC-PtM schedul­
ing information are transmined to ll1e same subframe (i.e. at 
the same timing), it may be configured as receiving random 

40 access. In o ll1er words, a UE may be configured to receive 
an N-PDSCII related to a random access procedure for the 
case above. Therefore, the UE is not required to monitor a 
specific CSS corresponding to an SC-RNTI value or 
G-RNTI related to SC-PtM at a timing (i.e. subframe) of 

45 receiving an N-PDSCEJ transmitt ing random access. 
Also, even when an N-PDCCI I transmitting scheduling 

information of random access (i.e. scheduling information of 
an N-PDSC(-1 for random access) and an N-PDSCH trans­
mitting SC-PtM are transmitted to the same subframe (i.e. at 

50 the same timing), it may be configured as receiving random 
access (i.e. an N-PDCCH transmitting scheduling informa­
tion of random access). 'Jl1erefore. the UE may not have to 
receive the N-PDSCl-1 transmitting SC-PtM in a specific 
search space (i.e. a subframe corresponding to the specific 

55 search space) configured for the N-PDCCI-1 transmitti11g 
scheduling information of random access (i.e. the 
N-PDCCH configured by a C-RNTI or a temporary 
C-RNTI). 

Also, even when an N-PDCCH transmitting scheduling 
60 information of random access and an N-PDCCH transmit­

ting scheduling information of SC-PtM are transmitted to 
the same subframe (i.e. at the same timing), it (a UE) may 
be configmed as receiving random access (i.e. an N-PDCCH 
transmitting scheduling information of random access). In 

65 other words. the UE is not required to monitor a specific CSS 
corresponding to an SC-RNTI value or G-RNTJ related lo 
SC-PtM in a specific search space (i.e. a subframe corre-
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sponding to the specific search space) con.figured for the 
N-PDCCl-1 traosmilling scheduling infomia tion of random 
access. 

40 
In what follows, detailed descriptions of the method 2 will 

be given by distinguishing a VE in the idle mode from a UE 
in the connected mode. 

First, in the case of a UE in the idle mode. the corre-1n other words, when an N-PDSCH and/or N-PDCCH (or 
search space) related to SC-PtM overlaps an N-PDSCH 
and/or N-PDCCH (or search space) re lated to random 
access, a UE may be con.figured to first receive the 
N-PDSCH and/or N-PDCCH (or search space) related to 

5 sponding UE may consider a method for configuring a 
search space to which DC] of an MCCH and an M.TCH is 
transmitted to be the same as CSS used by a paging signal 
(i.e. Typel-NPDCCH CSS) or to be included in the corre-

random access. 
Also. when random access and multfoast are transmitted IO 

to the same subframe (i.e. at the same timing), the corre­
sponding UE may be configured as having a relationship 
such that a search space to which DCI of an MCCH (i.e. 
SC-MCCH) or DC! of an MTCH (i.e. SC-MTCH) is trans- 15 
milted is the same as the CSS used for random access (i.e. 
Type2-NPDCCl-l CSS) or iucluded in the corresponding 
CSS. ln this case. the corresponding UE. without involving 
additional separate blind decoding (BD), may distinguish 
random access DC! that the UE has beeu watching so far (in 20 
other words, which has been being monitored) and DCI of 
a11 MCCH or DCI of an MTCH from each other by using 
CRC masking with different RNTJ values. As one example, 
the different RNTl values may be configured as C-RNTI for 
the case of random access, SC-RNTI for the case of an 25 

MCCH, and G-RNTJ for the case of an MTCl--l . 
Method 2: Method for Setting a DCJ Format of an 

N-PDCCH Carrying Control lnfom1a1ion of an MCCI-I or an 
MTCH to be the Same as the DCI Format N2 

Different from the method I described above. a method 30 

for setting a DCI format ofan N-PDCCH related to SC-PtM 
to be the same as the DCJ format N2 will be described. 

sponding CSS. As one specific example, with respect to a 
search space to which control infom1ation (DCI) of an 
MCCH or MTCH is transmil1ed and a search space to which 
paging-related DCJ (i.e. paging DCI) is transmitted. the 
same candidate resource elemem mapping and a set of 
candidate repetition number applied to subframe repetition 
may be applied within one subframe. 

ln this case. a UE in the idle mode, without involving 
additional separate blind decoding (BD), may distinguish 
paging DCI that the UE bas been watching so far (in other 
words, which has been being monitored) and DCI of an 
MCCI-J or DCJ of an MTCI-I from each other by using CRC 
masking with different RNTJ values. As one example, the 
different RNTI values may be config11red as P-RNTI for the 
case of paging, SC-RNTI fo r the case of an MCCH, and 
G-RNTl for the case of an MTCH. 

Differently from the description above, since a DCJ 
format related to SC-PtM is set (i.e. configured) to the DCI 
format N2. a UE in the col1J1ected mode may be requested 
to perform an additional operation compared with an exist­
ing operation (for example, a legacy NB-loT operation) to 
watch (i.e. monitor) control infonnation of an MCCI-J or 
control infom1a1ion of au MTC!-1 transmitted according to 
the DC] formal N2. A l this time, the additional operation 
may be described as follows. 

AUE in the connected mode may monitor the DC! fom1a1 At th.is time, a method for setting the DCI format to be the 
same as the DCI forma t N2 may indicate a con.figuration 
method which actually uses the DC! fom1a1 N2 or uses a 
new DCI format to have a payload such as the DCI format 
N2. At Lhis time, when space (for example, the nwnber of 
bits) is still available even if all oft he data are put into a DC] 
format. a method for inserting additional 'O's (i.e. a zero­
padding method) may have to be used to configure the length 
of the DCI format to be the same as the length of the DCI 
format N2. At this time, when zero padding is performed to 

35 NI by using Cell-RNTJ (C-RNTJ) to watch (i.e. detect) 
unicast control information. At this time, when DC] related 
to SC-PIM (i.e. MCCH (i.e., SC-MCCH) or MTCH (i.e., 
SC-MTCH) control) is transmitted to the same subframe, 
since the DC! is configured to have the size of the DC] 

set the size of the DCI format N2 to be the same as that of 
a ditferem DCJ format, the length oftbe DC! fonnat N2 may 
indicate the length after d1e corresponding zero padding has 
been performed. 

Also. a search space to which an N-PDCCl-1 carrying 
control information of an MCCH or an MTCH is transmitted 

40 formal N2, the UE in the idle mode is unable to perfonn 
decoding of the DC! re lated 10 SC-PtM without employing 
additional blind decoding. 

Therefore, the UE may have to give up acquiring infor­
mation related to SC-PtM (i.e. control information) or giver 

45 up acquiring unicast control infonnation. At this time, it is 
necessary to detenuine a priority for which one to acquire 
first. First, it may be configured to determine whether to 
receive multicast (i.e. a signal, cba1111el and/or infonnation 
related to SC-PtM) according to a service type. 

may be configured to use a common search space (CSS) for 50 

SC-PtM. ]n particular, in order not to increase the number of 
blind decoding of an N-PDCCH by a UE, selling the DCI 
format of an N-PDCCH carrying control infomiation of an 
MCCH or an MTCH to be the same as the DCI formal N2 
may be applied to a case where the following two conditions 55 
are satisfied. 

For example. in the case of firmware update with a high 
priority. a UE may be con.figured to receive multicast first, 
even if m1icast (i.e. a signal. chani1cl and/or infonuation 
related to unicast) is set to be received later. Jn the case of 
unicast. a UE may notify of reception immediately through 
ACK/NACK (AIN) procedure: however, since the ACKJ 
NACK procedure is not defined for the case of multicast, a 

The first of the two conditions may be a case where a 
search space to which an N-PDCCH carrying control infor­
mation of an MCCI-I or MTCH is transmit1ed is configured 
to be included in a common search space (CSS) (i.e., 
Typel-NPDCCH CSS) to which an N-PDCCI-I for paging 
scheduling is transmitted while the second may be a case 
where a PRB to which an N-PDCCH carrying control 
information (i.e. DCI) of an MCCH or MTCI-l is transmitted 
is the same as a PRB (to which a cell-specific search space 
is transmitted) to which an N-PDCCH scheduling paging is 
transmitted. 

UE has no other way to notify of reception until information 
is exchanged in a higher layer. Therefore, it may be more 
advantageous to configure a UE to receive multicast before 

60 unicast. 
ln another example. the priority may be determined 

according to the amount of unicast data transfer. lf a UE 
currently receives an amount of ttnicast data exceeding a 
predetermined threshold value. the VE may be configured to 

65 continue to receive unicast transmission. Otherwise. the UE 
may be configured to receive multicast. This is so because a 
large amount of unicast data previously received are present 
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in a buffer, and it is more burdensome to use a configuration 
method to receive the data again. 

42 
PtM are transmitted to the same subframe (i.e. at the san1e 
timing), it may be configured as receiving unicast (i.e. an 
N-PDCCI-1 transmitting scheduling information of unicast). 
ln o ther words, a UE may be con.figured to receive an 
N-PDCCH transmitting scheduling in.formation of unicast 
for the case above. 

However, when a UE is capable of performing additional 
blind decoding, the UE may acquire information related to 
SC-PtM by additionally monitoring the DCI fonnat N2 (i.e. 5 

DCI format for au MCCH or an MTCH) by using ao 
SC-RNTI or G-RNTI. Also. when a UE is scheduled to 
receive a uuicast PDSCH through an N-PDCCH already 
decoded through USS, the UE may continue to receive the 
unicast PDSCH rather than anempt to receive multicast in 
the corresponding interval. 

Also. as described above, an N-PDCCH and/or N-PDSCEl 
related to SC-PtM may overlap an N-PDCCH and/or 
N-PDSCH related to the uuicast. At th.is time. it may be 
required to configure which of the two is received first (i.e. 
configuration for priority). 

Also, cveu when au N-PDCCH transmitting scheduling 
informatiou of unicast and an N-PDCCH transmitting sched­
uliug irrfomiation of SC-PtM are lra11smi1ted to the same 

10 subframe (i.e. at the same timing). it may be con.figured as 
receiving unicast (i .e. an N-PDCCH transmi tt ing scheduling 
information of unicast). 1n other words, a UE may be 
configured to receive an N-PDCCH translllittiug scheduling 

15 information of unicast for the case above. 
ln other words, when an N-PDSCH and/or N-PDCCH (or 

search space) related to SC-PtM overlaps a n N-PDSCH 
and/or N-PDCCH (or search space) related to unicast. a UE 
may be configured to first receive the N-PDSCH ru1d/or 

For example., when an N-PDSCH transmitting unicast and 
an N-PDSCH transmining SC-PtM are transmitted to the 
same subframe (i.e. at the same timing), it may be config­
ured as receiving multicast (i.e. an N-PDSCH transmitting 
SC-PtM), In other words, a UE may be configured to receive 
a11 N-PDSCH transmitting SC-PtM for the case above. 

20 N-PDCCH (or search space) related to unicast. 

Also, even when an N-PDSCII transmilling unicast and 

Tue method described above may be applied even when 
a PRB transmitting unicast is the same as a PRB transmitting 
SC-PIM and also be applied when a PRB transmitting 
unicast is different from a PRB transmitting SC-PtM. ln a n N-PDCCI-1 transmitt ing scheduling information of SC­

PtM are transmitted to the same subframe (i.e. at the same 
timing). it may be con.figured as receiving multicast (i.e. an 
N-PDCC[-J transmitting scheduling information ofSC-PtM). 
In other words, a UE may be con.figured to receive an 
N-PDCCH transmitting schedul ing information of SC-PtM 
for the case above. 

25 other words, the aforementioned method may be applied not 
only for the secoud embodiment but also for the first 
embodiment described above (a metl1od for perfom1ing 
mult icast trru1smission in a PRB different from a unicast 
PRB). Further. au above-mentioned method for determiuing 

30 a priority for which one to receive between the uuicast 
transmission and the multicast transmission may also be 
applied for the srune PRB, but it should be understood that 
the method may also be applied when unicast and multicast 

Also. even when an N-PDCCH transmitting scheduling 
information of unicast and an N-PDSCH transmitting SC­
PtM are transmit1ed to the same subframe (i.e. at the same 
timing). it may be configured as receiving multicast (i.e. au 
N-PDSCH transmitting SC-PtM). In other words, a UE may 
be config11red to receive an N-PDSCI-I transmittiug SC-PtM 
for the case above. 

35 
are transmit1ed from different PRBs and at the same sub­
frame. 

Also, in various embodiments of the present invention, an 
MCCH cha nge notification (i.e. an SC-MCCl-1 change noti­
fication) is transmitted to CSS type 1 by using the DC] 
format N2. However, since the MCCH change notifica tion is 
transmitted once over a very long time period and is trans-
mitted from a subframe different from a subframe to which 
control information of the MCCH (i.e. DCI of the MCCH) 
is tra11smi1ted, a UE in the connected mode and/or idle mode 

Also, even when an N-PDCCH transmitting scheduling 
information of unicast and an N-PDCCH transmining sched­
uliug infomiarion of SC-PIM are traDsmitted to the same 40 
subframe (i.e. at the same timing), it may be configured as 
receiving multicast (i.e. an N-PDCCH transmitting sched­
uling information of SC-PtM). 1n other words, a UE may be 
configured to receive an N-PDCCH transmining scheduling 
information of SC-PtM for the case above. 45 may no t encounter a problem of additio nal blind decoding 

In other words. when an N-PDSCI I and/or N-PDCCH (or 
search space) related to SC-PtM overlaps all N-PDSCH 
a nd/or N-PDCCB (or search space) related to un icast, a UE 
may be configured to first receive the N-PDSCH and/or 
N-PDCCH (or search space) related to SC-PtM (i .e. multi- 50 

cast). 
In another example, when an N-PDSCH transmitting 

unicast and an N-PDSCI-1 transmining SC-PIM are trans­
mitted to the same subframe (i.e. at the same timing). it may 
be configured as receivi11g unicast (i.e. an N-PDSCH trans- 55 
milting unicast). In other words, a UE may be configured to 
receive an N-PDSCH transmitting Ullicast for the case 
above. 

Also, even when an N-PDSCH transmill ing unicast and 
an N-PDCCI-1 transmit1ing schedul ing iufonnation of SC- 60 

PtM are transmined to the same subframe (i.e. at the same 
timing). it may be configured as receiving uuicast (i.e. a11 
N-PDSCH transmitting unicast). In other words, a UE may 

(BD). 
However, in various embodin1e11ts of the present inven­

tion, an N-PDCCH of an MCCH (i.e. an N-PDCCH having 
DCl of an SC-MCCH) may be transmilled at the same 
timing (i.e. subframe) at which the MCCIJ change notifica­
tion is known to be transmitted from au eNB. In this case, 
when a DC] format payload size of an N-PDCCH carrying 
control iufom1ation of the MCCH is configured to be 
different in view ofa UE from a DCl format payload size of 
au N-PDCCH carrying information a.bout an MCCH change 
notification, the UE may enco1m1er an addi tional blind 
decoding problem. 

Therefore, in this case, to satisfy the max BD requirement 
(of a UE). the following methods (method 1 and method 2) 
may be considered. At this time, the two methods (method 
l and method 2) may be divided into a method where RNTls 
used for CRC masking of a DCI format of an N-PDCCH of 
au MCCH and a DCJ format of an MCCH change notifica-be configured to receive an N-PDSCI-I transminiug unicast 

for the case above. 
Also. even when an N-PDCCI I tr.msmilling scheduling 

information o f unicast a nd an N-PDSCH transmitting SC-

65 tion are configured to be different from each other (method 
I) and a method where the RNTls are configured to be the 
same with each other. 
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Method 1: Method for Disting11ishing DCJ Formats by 
Using CRC Masking with Different RNTl Values 

First, described will be a method which sets (or config­
ures) sizes of a DCI fonuat payload of an N-PDCCI-1 of an 
MCCH and a DCl format payload of an MCCH change 5 
notification to the DCl fonuat N I or DCI format N2 and 
distinguishes the DCI formats by using CRC masking with 
different RNTI values. In this case, a method for setting the 
DCl format payload sizes to be the same with each other 
may include a method using acn1ally the same DCl fom1a1 10 

and a method using zero padding to make lengths of DCI 
formats equal to each other eveu if tl1e DCI formats are 
different from each other. 

For example, when DCI of an N-PDCCH of an MCCH 
uses DCJ format NJ , and DCI of an MCCH change notifi- 15 
cation uses DC! format N2, since the DCI fom1at N2 is 
shorter than the DC] fonnat NI. a method for applying zero 
padding to the DCI format N2 to set the payload size thereof 

44 
information about an MCC[-I change notification (i.e. an 
N-PDCCH carrying infom1ation about an MCCI-1 change 
notification). Apparently, the flag value may also be config-
ured in the opposite way to the above. 

Also, with respect to the method I and the method 2 for 
an MCCH change uotification, the DCJ fom1at payload size 
set (or config11red) to be the same with each other may be 
equal to the DCI format NI. the DCI format N2. or a DCI 
format 10 be newly defined (for example, DCl fom1at Nm, 
where m is an integer). 

Also, in various embodiments of the present invention, a 
search space of Paging DCJ may overlap a sea.rch space of 
DCl for an MCCH or an MTC(-1. At this time, iu order to 
prevent the number of blind decoding, which monitors a 
search space for DCI decoding from the point of view of a 
UE, from being increased, the following two methods may 
be considered. 

In a first method, when the respective search spaces 
repeated through a plurality of subframes overlap with each to be the same as that of the DCI fonnal NJ may be 

considered. 
At this time. when the same search space is configured for 

two DCI formats (i.e. a DCI fonnat of an N-PDCCH of an 
MCCH and a DCl format ofan MCCH change notification), 

20 other in the same subframe from the point of view of an 
eNB. a method which predetermines (or preconfig11res) a 
starling subframe constituting each search space to be con­
figured in the same manner may be considered. ln other 

a UE may check (or acquire) scheduling infonnation for an 
MCCH through one-time blind decoding and check infor- 25 

mation about an MCCH change notification. More specifi­
cally, a VE may acquire scheduling i11forma1iou for an 
MCCH from au N-PDCCH of the MCCH through CRC 
masking by using an SC-RNTI value and acquire informa­
tion about an MCCH change notification from an N-PDCCH 30 
carrying infom1ation about the MCCI-1 change notification 
through CRC masking by using a newly defined RNTJ. 

words, when a search space of Paging DCI and a search 
space of DCI for an MCCH or an MTCH overlap each other, 
the method may collfigure starting sub.frames of the two 
search spaces to be the same witl1 each other. In this case, 
when the two search spaces overlap, a UE may decode the 
two DCls simultaneously by using N-PDCCH samples 
stored in the same soft buffer only with a little increase of 
complexity. 

However. from the point of view of an cNB. the starting 
subframe constituting each search space in which subframes 
are overlapped may not be predetermined (or preconfigured 

Method 2: Method for Using the Same RNTJ Value but 
Distinguishing DCJ Formats by Using a flag Included iu the 
Payload Thereof 35 or predefined) to be configured in the same manner. In this 

case, when the starting subframe constituting each search 
space is started from the same subframe, a UE may be 
con.figured to decode two DCls simultaneously without 

Different from method 1. described will be a method 
which sets (or configures) a DCI format payload of an 
N-PDCCf-1 of an MCCH and a DCI format payload of an 
MCCH change notification 10 be the same (as the DCI 
format N.I or the DCJ fonnat N2) and distinguishes the DC) 40 
formats by using an explicit Aag (for example. 1 bit) 
included in the payload although the same RNTI value is 
used. In this case, a method for setting the DCI format 
payload sizes to be the same with each other may include a 
method using act11ally the same DCl format and a method 45 
using zero padding to make lengths of DCI formats equal to 
each other even if the DCI formats are differem from each 
other. 

For example. when DCI of an N-PDCCH of an MCCH 
uses DC] format Nl , and DCI of an MCCH change notifi- so 
cation uses DCI format N2. since the DCI format N2 is 
shorter thall the DCI fonnat NI. a method for applying zero 
padding 10 the DCI format N2 to set the payload size thereof 

involving additional blind decoding. Or, when tl1e starting 
subfran1e constit11ling each search space overlaps witl1 each 
other and is started from a dilferent subframe, the UE may 
be configured to select DCI to be decoded first between two 
DCis according to their priority. As one example, the UE 
may be configured to first decode Paging DCI, or the 
network may configure the priority depending on the situ­
ation. 

In a second method. from the point of view of au eNB, 
when individual search spaces repeated through a plurality 
of subframes are overlapped with each other in the same 
subframe, a method which predetermines (or preconfigures) 
a starting subframe and an ending subframe constituting 
each search space to be configured in the same manner may 
be considered. ln other words, when a search space of 
Paging DCI and a search space of DCI for an MCCH or an lo be the same as that of the DCI fom1at NJ may be 

considered. 55 MTCJ-1 overlap each other. the method may configure the 
starting and ending subframes of the two search spaces to be 
the same. In this case, when the two search spaces overlap 
with each other, a UE, expecting Paging DCI and DCI for an 

At this time, the same search space may be configured for 
two DCI formats (i.e. a DCI format of an N-PDCCH of an 
MCCH and a DCI format of an MCCH change notification), 
and for both of an N-PDCCH carrying information about an 
NPDCCH ofan MCCI-J and an MCCl-1 change notification, 60 

only one SC-RNTl may be configured to be used. 111 this 
case, through an explicit flag included in an actual DC) 
payload, it may be configmed to indicate whether it is an 
N-PDCCH of an MCCH or an N-PDCCH of an MCCH 
change notification. For example, the flag value of' l ' may 65 
represent (or indicate) transrnining an N-PDCCH of an 
MCCI-1, and the flag value of 'O' may represent transmitting 

MCCE-J or MTCH to be transmitted (always) through the 
same search space, may (always) decode the two DC!s 
simultaneously without involving additional blind decoding. 

However, from tl1e point of view of an eNB, starting and 
ending subframes constinning the respective search spaces 
in which subframes are overlapped may not be predeter­
mined (or preconfig1tred or predefined) to be configured in 
the same manner. In this case, when a starting and ending 
subframes constirnting each search space are the san1e for al l 
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of the search spaces, a UE may be configured to decode two 
DCls simultaneously without involving additional blind 
decoding. O r. when a starting and/or ending subframe con­
stituting each search space are different for each search 
space, a UE may be configured to select DCI to be decoded 5 

first between two DCis according to their priority. As one 
example , the UE may be configured to first decode Paging 
DC], or the network may configure the priority depending on 
the situation. 

The methods described above are not li.mjted to specific 10 

DCI formats or specific search space types but may be 
applied wherever it is needed to configure so that two or 
more DCls may be decoded simultaneously. Also, the same 
repetition level may be applied for a search space to which 15 
pagiJ1g DCI is transmitted and a search space for scheduling 
an MCCH or MTCI-1. 

46 
(SC-MCCH) and/or MTCH (SC-MTCH) and au N-PDSCH 
transmitting data of an MCCH (SC-MCCI-1) and/or MTCl-1 
(SC-MTCH). 

At this time, a method for determining a CE level of an 
N-POCCH and/or N-PDSCH for SC-PtM may be divided 
into the following two methods (method l and met.hod 2) 
according to the munber of configured CE levels (for 
example. single CE level and multiple CE levels). 

Method 1: Method for Using a Single CE Level 
First. a method for configuring a CE level of an 

N-PDCCH or N-PDSCH carrying SC-PtM information (i.e. 
SC-PtM con.trol information or data) as a single CE level 
will be described. At this time. CE level may indicate a 
repetition nlllllber set of an N-PDCCH or N-PDSCH or a 
maximum repetition number. Therefore, change of a CE 
level may indicate change of a repetition number set of an 
N-PDCCH or N-PDSCI-1 or change of a maximum repetition 
nlllllber. Also, a repetition nlllllber set of au N-PDCCH or 
N-PDSCI-1; or a maximum repetition number corresponding 

Also, in various embodiments of the present invention, a 
method for traJ1Smit1ing an N-PDCCH transmittii1g control 
information of an MCCH (i.e. SC-MCCH) through multiple 
PRBs not from a single PRB may be considered. In other 
words. if an eNB transmits control information (i.e. DCI) of 

20 to each CE level may be defined (or configured). At this 
time. using a single CE level (i.e. one CE level) brings an 
advantage that complexity is low from the system imple­
mentation point of view. Specific examples us ing a single 
CE level are as follows. 

an MCCH by using a plurality of PRBs configured in a 
semi-sta tic manner. each UE may check (or acquire) control 
information of an MCCH by selecting one PRB among a 25 

plurality of PRBs and check a G-RNTI value config11.red for 
each TMGI by decoding the MCCH. At this time, a p!L1.rality 

For exan1ple, a method for configuring a CE level used in 
a system to a fixed CE level may be considered. In other 
words, the method may indicate a method for configuring a 
multicast CE level ofNB-loT for all of the cells to a specific 
fixed CE level. Here. a fixed CE level may indicate a 

of PRBs used for tra.nsmining control information of an 
MCCH may overlap a unicast PRB. paging PRB. or camp­
on PRB being monitored by the respective UEs. ln this case, 
the corresponding UE may decode an MCCH and control 
information thereof without frequency shift and/or llllicast 
interrnption. 

30 repetition number set corresponding 10 a fixed CE level or a 
maximum repetition number. 

Afterwards, a UE which has checked (or acquired) a 
G-RNTI value from tbe MCCH (or an N-PDSCH to which 

The method for using a fixed CE level may be applied to 
determine a CE level of au N-PDCCI-1 carryi11g control 
information of ao MCCH or control information of an 

35 MTCH. When the fixed CE level is set to the maxinrnm CE 

the MCCH is carried) may move 10 a PRB to which control 
information of an MTCH (i.e. SC-MTCH) is transmitted and 
check control information of the MTCH by usii1g the 
G-RNTI value corresponding ro the TMGI that the UE 4o 
desires to receive. Afterwards. according to control infor­
mation of the checked MTCH, the corresponding UE may 
decode the MTCH and receive MBMS data (i .e. multicast or 
broadcast data). 

Also, a UE may acquire infon11ation about an MCCB 45 
change notification (i.e. SC-MCCH change notification) by 
monitoring a predefmed (or preconfigured) CSS region in a 
PRB to which control information of the MCCH has been 
transmitted. At this tin1e. the UE may be configmed 10 

monitor the CSS region by using an SC-RNTI value or other so 
predefined (or preconfigmed) RNTI value. Also, the DCI 
format N.1 or DC! fom1at N2 used in the legacy NB-loT (i.e. 
NB-LTE) may be configured as a DCJ format used in this 
case, or a new DCI format (i.e. DCI format Nm. where m is 
a n integer) may be configured as the DCJ format used this 55 
case. 

level (i.e. a repetition number set or maximum repetition 
number corresponding to the maximum CE level), the 
network may support a service for most ofUEs belonging to 
the corresponding system (or cell). In this case. the corre­
sponding method may be applied in an advantageous man­
ner for a system in which a plurality ofUEs are present (or 
located) at locations where channel conditions are poor (for 
example. underground passage or warehouse). 

In another example, a method by which each cell is 
configured to a single CE level in a cell-specific manner, and 
an eNB informs a UE of the corresponding CE level (or 
carries the corresponding CE level to the UE) through 
system information (for example. SIB) may be considered. 
The method for using a CE level confignred in a cell-specific 
manner may be applied to determine a CE level of au 
N-PDCCH carrying control information of au MCCH or 
control information of an MTCH. 

At this time, ru1 eNB may determine an average channel 
condi tion by fig11ring o ut channel characteristics or channel 
properties ofUEs configured to the eNB and locations of the 
corresponding UEs. Afterwards. the eNB may be config1.1.red 
so that it configwes a CE level corresponding to the channel 
condition in a semi-static manner and informs a UE of the 
configured C E level through system informat ion. Since a CE 

Also, in various embodimellls of the present invention, 
since coverage enhancement may be needed for part ofUEs 
of the NB-CTE (or NB-loT) in some cases, coverage 
enhancement (CE) level also needs to be considered for 
multicast transmission (i.e. SC-PtM transmission). In other 
words, when SC-PtM scheme is applied to the NB-CTE (i.e. 
NB-loT) system. a method for confignring the CE level of 
an N-PDCCH and/or N-PDSCH related to SC-PtM in an 

60 level may be determined in a cell-specific manner when the 
corresponding method is used, an advantageous effect may 
be obtained in that complexity is low from the system 
inlplementation point of view. and unnecessary repetitions 

efficient manner may have to be considered. Here, an 65 
N-PDCCH and N-PDSCH related to SC-PtM may indicate 
an N-PDCCB tra.nsmitting control information ofan MCCB 

are reduced. 
Method 2: Method for Using Multiple CE Levels 
Next. a method for configuring a CE level of ru1 

N-PDCCl-1 or N-PDSCH carrying SC-PtM infonnation to 
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multiple CE levels will be described. Using multiple CE 
levels may indicate setting a CE level differently according 
to a chairnel condition ofa UE and/or multicast service type. 
In the case of the corresponding method, an advantageous 
e:ftect may be achieved in that unnecessary repetitions are 
reduced, and an appropriate CE level is applied depending 
on the situation. Specific examples using multiple CE levels 
are described as follows. 

For example, a configuration method which assumes that 
a CE level configured for each TMGI (or G-RNTI or service 
type) is known in advance (or predefined) between an eNB 
and a UE may be considered. 11Je method may be applied to 
determine a CE level of an N-PDSCH carrying control 
information of au MTCH and/or a CE level of au N-PDSCH 
carrying an MTCH. In this case, the CE level is configured 
differently according to TMGI (or G-RNTI or service type) 
which may be known (or acquired) through an N-PDSCH of 
an MCCH (i.e. an N-PDSCH through which an MCCH is 
carried). 

As one example, if a multicast service type is an important 
update which has to be performed immediately by all of the 
UEs. the CE level may be set as large as possible so that UEs 
with poor channel conditions may also receive the service. 
O r if a multicast service type is a group call for UEs located 
in a good chatlllel condition, tl1e CE level may be set to a 
minimum CE level al which the corresponding UEs may 
receive the service so that unnecessary repetitions may be 
prevented. 

The CE level con.figuration information for each TMGI 
(or G-RNTI or service type) as described above may be 
transmined (or carried) to a UE through RRC signaling 
and/or MCCH. 

As another example , a method for coufiguring a CE level 
for each UE group may be considered. l7Je method may be 
applied to detenuine a CE level of an N-PDCCH carrying 
control information of an MCCH or MTCH and/or a CE 
level ofan N-PDSCH carrying an MCCH or MTCH. In this 
case, an eNB may be configured to transmit an N-PDCCH 
carrying control i11fon11ation of an MCCI-J or MTCH and/or 
au N-PDSCH carrying au MCCJ-1 or MTC[-1 at di:ftereut CE 
levels through different PRBs. Ar this time, the CE levels 
used may be configured independently for each cell, but 
(cou.figurat:iou) information for a CE level transmitted to a 
specific PRB may be configured to be transmitted through 
system infonnation lo all of the UEs. A UE(s) whic h has 
received tl1e corresponding system information may be 
configured to select a desired CE level aud receive control 
information of an MCCl-1 or MTCH by moving to a PRB to 
which the corresponding control information is transmitted. 
In the case of the corresponding method, an advantage may 
be achieved that each UE may select a desired CE level 
according to a chaimcl condition of the UE. 

Also. an eNB may also be configured to transmit control 
information of an MCCH or MTCH by using different CE 
levels at different subframes (i.e. timing) of the same PRB 
rather than different PRBs. At this time, alt.hough the CE 
levels used may be configured independently for each cell as 
described above, a subframe (i.e. information about the 
subframe) to which an N-PDCCH corresponding to a dif­
ferent CE level (i.e. having a different CE level) is allocated 
may be configured to be transmitted to all of the UEs 
through system information. A UE(s) which has received the 
correspondi11g system information may be con.figured to 
select a desired CE level and receive control infonnation of 
au MCCH or MTCH according to the timing a t which tl1e 
corresponding subfraine is transmitted. In the case of the 
corresponding method, from the point of view of an eNB, an 

48 
advantageous effect may be obtained i.J1 that au inefficient 
procedure which requires sending the same information by 
using a plurality of PRBs is reduced. 

Also, in various embodiments of the present invention, 
5 various methods for transmitting an SC-MCCH change 

notification may be considered. 
First, in the case of the legacy LTE(-A) system, an eNB 

transmits (or carries) DCI scrambled with an SC-N-RNTJ to 
a UE through a PDCCH for notification of an SC-MCCI-I 

10 change. Also. as the corresponding DCl is transmitted 
through a con1111on search space (CSS). a UE monitoring the 
CSS by default may receive the SC-MCC!l change notifi­
cation (i.e. information related to the SC-MCCH change 
notification) without involving an additional blind decoding 

15 (BO) operation. 
Meanwhile. in the case ofNB-IoT (i.e. NB-CfE) system, 

if it is assumed tliat an eNB transmits additional DCJ 
through a specific CSS for notification of atJ SCCH change, 
a UE may acquire infonuation about the SC-MCCH change 

20 notification (i.e. information related to the SC-MCCl-J 
chatJge notification) by performing an additional blind 
decoding operation. Since additional blind decoding may 
invoke unnecessary overhead on a UE, methods for trai1s­
mining info nnation about an SC-MCCl-1 change notification 

25 differently from an existing (i.e. the legacy LTE(-A)) system 
may ueed to be considered for the NB-loT system. 

In this case. as a method for transmitting infomrntion 
about the SC-MCCH change notification, a method for 
transmitting through DC] scheduling an SC-MTCH (for 

30 example, DCI fonnat NI) (method I), method for transmit­
ting through DCI scheduling an SC-MCCH (for example. 
DC! format N2) (method 2). mct11od for transmitting 
through SC-MCCI-J payload (i.e. an N-PDSCII carrying an 
SC-MCCH) (meihod 3), method for trausminiDg through 

35 SC-MTCH payload (i.e. an N-PDSCH carrying an SC­
MCCH) (method 4), and method for iransmitting through a 
sysiem information block (SJB) (method 5) may be consid­
ered. In other words, the method may be classified according 
to an entity transmitting SC-MCCf-1 chluigc informarion. In 

40 what follows. the met.hods above will be described in detail. 
Method I: Method for TransmittiDg Through DCI Sched­

uling an SC-MTCH 
First. a metl1od for transmitting information about an 

SC-MCCH change notification by atJ eNB to a UE through 
45 DCl scheduling an SC-MTCH will be described. 

First. a method for adding atl SC-MCCl-1 change notifi­
cation field to tl1e corresponding DC! field (i.e. DIC sched­
uling an SC-MTC[-1) may be considered. For example, when 
the number of bits to be transmitted by an SC-MCCH is n 

50 (i.e. u bits), an SC-MCCH change notification field (n bits) 
may be added to the corresponding DCJ. When an SC­
MCCH is changed, an cNB may carry (or transmit) infor­
mation (i.e. i1uom1a1ion indicating that the SC-MCCJ-1 bas 
been changed) to a UE by using the corresponding field. The 

55 corresponding method provides an advantage that informa­
tion about an SC-MCCH change notification may be carried 
without increasing the number of blind decoding of a UE. 

Second. a method for notifying of change of an SC­
MCCE-J as the corresponding DCl indicates a specific value 

60 may be considered. For example, by using a combination of 
reserved bits among existing DCJ fields, the corresponding 
bits may be configured to indicate a specific value. Through 
the con.figuration. the corresponding DCI may be config-i1red 
to carry information about an SC-MCCH change notification 

65 (sinmltaneously) while scheduling an SC-MTCH (i.e. an 
N-PDSCH carrying au SC-MTCH). In oilier words, an eNB 
may schedule an SC-MTCH by using the corresponding 
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DCJ and carry infonnation about an SC-MCCH change 
notification. 111e corresponding method provides an advan­
tage in that differently from the first method. the method 
does not require an additional DCJ field and carries infor­
mation about an SC-MCCH change notification without 5 
increasing the number of blind decoding of a UE. Also. the 
corresponding method may be used efficiently when the 
amount of information to be carried through an SC-MCCH 
change notification is not large. 

Third, a method for scrambling the corresponding DC) by 10 

using a specific RNTI value according to whether an SC­
MCCH bas been cbauged may be cousidered. For example, 
in the case of an existing system (i.e. !l1e legacy r.;TE(-A) 
system), a UE may acquire a G-RNTJ value for each TMGJ 
from the payload (i.e. N-PDSCH) carrying an SC-MCCH 15 
and distinguish (or identify or check) DCI scheduling an 
SC-MTCH by monitoring a search space by using the 
corresponding G-RNTI value. 

Meanwhile, in the case of the method using a specific 
RNTJ, a UE may descramble DC! by using the specific 20 
RNTI value (i.e. the RNTI value scrambling the correspond­
ing DCI when an SC-MCCH is changed) and using a 
G-RNTJ value corresponding to a TMGT !liat the UE desires 
to receive. At this time, if the corresponding DCI is 
descrambled into a G-RNTJ value, the UE may determine 25 

that only the scheduling information for an SC-MTCH bas 
been transuurted. Differently from the above. if the corre­
sponding DCI is descrambled into the specific RNTI value, 
the UE may determine that scheduling information for an 
SC-MTCH and infonnation about an SC-MCCT-1 change 30 
notification have been transmitted together. Here, the spe­
cific RNTJ value may be a previously used SC-N-RNTl 
value, a specific G-RNTI value different from G-RNTJ 
values corresponding to a ll of tbe TMG]s beiug transmitted 
(i.e. supported) from the system, or a newly defined RNTI 35 

value. The corresponding method provides an advamage in 
that it does not require au additional DCI field and carries 
information about an SC-MCCI-1 change notification with­
out increasing !l1e number of blind decoding of a UE. 

The methods have been classified only for tl1e purposes of 40 
illustration, and carrying iufonnation about an SC-MCCH 
change notification through DCI scheduling an SC-MTCH 
may be performed not only by the methods above but also 
by various other methods. 

Method 2: Me1hod for Transmitting Through DCJ Scbed- 45 
uling an SC-MCCJ-1 

Different from the method above, a method for transmit­
ting infom1ation abotll an SC-MCCH change notification by 

50 
the configuration, the corresponding DCI may be configured 
to carry information about an SC-MCCI-1 change notification 
(simultaneously) while scheduling an SC-MCCH (i.e. an 
N-PDSCH carrying an SC-MCCH). In other words, an eNB 
may schedule an SC-MCCH by usiug !l1e corresponding 
DCI and carry infom1ation about an SC-MCCH chauge 
notification. The corresponding method provides an advan­
tage in that differently from the first method, the method 
does not require an additional DCI field and carries infor­
mation about an SC-MCC[-1 change notification without 
increasing the number of blind decoding of a UE. Also, the 
correspondii1g method may be used efl.icieutly when the 
amount of information to be carried !l1rough an SC-MCCH 
change notification is not large. 

1b.ird, a method for scrambling the corresponding DCI by 
using a specific RNTI value according lo whetl1er an SC­
MCCH has been changed may be considered. 1n the case of 
the corresponding meiliod, a UE may descramble DCI by 
using the specific RNTI value (i.e. the RNTI value scram­
bling the corresponding DCI when an SC-MCCH is 
changed) and using au S-RNTI value. At this rime, if the 
corresponding DCI is descrambled into an SC-RNTI value. 
the UE may delermine that only the scheduling infonnation 
for an SC-MCCH has been transmitted. Differently from the 
above, if the corresponding DC1 is descrambled into the 
specific RNTl value, the UE may determine that scheduling 
information for an SC-MCCH and information about au 
SC-MCCH chauge notification have been transmitted 
together. 

Here, the specific RNTJ value may be a previously used 
SC-N-RNTI value or a newly defined RNTI value. The 
corresponding method provides an advantage in that it docs 
not require an additional DCI field and carries infonuation 
about an SC-MCCH change notification without increasing 
the number of blind decoding of a UE. 

Fourth, when an SC-MCCH is changed, a method for 
transmitting by changing a transmission resource of an 
N-PDCCH to which DCI scheduling an SC-MCCH is trans-
mitted may be considered. Al this time. a transmission 
resource of an N-PDCCH may indicate a subframe to which 
the N-PDCCII is 10 be transmirted or a decoding candidate. 
More specifically, the corresponding method may be a 
method by which a subframe to which DCT scheduling an 
SC-MCCH which has been being transmitted or a decoding 
candidate is changed to a diflerent subframe or a different 
decoding candidate. Similarly. the corresponding method 
may be a method for predefining (or preconflg1iriug) a 
specific subframe or specific decoding candidate between an 
eNB and a UE; and configuring DCI scheduling an SC-an eNB to a UE through DCI scheduling an SC-MCCH will 

be described. 50 MCCH to be transmitted through the corresponding sub­
frame or corresponding decodillg candidate. As described in 
detail above. when a transmission resource is changed, a lJE 
may recognize (or check) that an SC-MCCH has been 

First. a method for addiug an SC-MCCH change notifi­
cation field to the corresponding DCJ field (i.e. DlC sched­
uling an SC-MCCI-1) may be considered. For example, when 
the number of bits to be transmitted by au SC-MCCH is n 
(i.e. n bits). an SC-MCCI-I change notification field (n bits) 55 
may be added to the corresponding DCI. When an SC­
MCCH is chauged, an eNB may carry (or transmit) infor­
mation (i.e. information indicating that the SC-MCCH has 
been changed) to a UE by using the corresponding field. ll1e 
corresponding method provides an advanlage that infonna- 60 
tion about an SC-MCCH change notification may be carried 
without increasing the number of blind decoding of a UE. 

Second. a method for notifyiug of change of an SC­
MCCH as the corresponding DCI indicates a specific value 
may be considered. For example, by using a combiuation of 65 
reserved bits among existing DCI fields, tl1c corresponding 
bits may be configured to indicate a specific value. l11r0ugh 

changed. The corresponding method is advantageous in !l1at 
an additional DCI field is not required, and a descrambling 
procedure using an additional RNTI is not required to be 
performed. 

l11e methods have been classified only for the purposes of 
illustration, and carrying infomiation about an SC-MCCH 
change notification through DCI scheduling an SC-MTCH 
may be performed not only by !l1e methods above but also 
by various other methods. 

Method 3: Method for Transm.itting Through SC-MCCH 
Payload (i.e. an N-PDSCH) 

Also, a method for transmitting information about an 
SC-MCCH change notification through payload (i.e. an 
N-PDSCH) ofan SC-MCCH rather than DC! scheduling an 
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SC-MCCH or SC-MICH may be considered. More specifi­
cally, the corresponding method may be a method which 
transmits infonnation about an SC-MCCI-1 change notifica­
tion a t a specific timing predetermined ( or predefined) 
between a n eNB and a UE or detenuined through higher 
layer signaling (for example, RRC signaling). Here, the 
specific timing may indicate a specific subframe. 

In this case, a UE may receive payload (i.e., an 
N-PDSCH) about an SC-MCCH at the specific timing while 
at the same time. additionally receiving information about 
an SC-MCCH change notification. Accordingly, the UE is 
not required to additionally monitor a search space to 
acquire information about a n SC-MCCH change notifica­
tfon. Also, the corresponding method is advantageous in that 
since it uses SC-MCCH payload, space for transmitting an 
SC-MCCH change notification (i.e. information about an 
SC-MCCH change notification) may be configured suliI­
c iently. 

Method 4: Method for Transmitting 'J11rough SC-MTCH 
Payload (i.e. an N-PDSCH) 

Also. a method for transmitting information about an 
SC-MCCH change notification through payload (i.e. an 
N-PDSCH) of an SC-MTCH may be considered. More 
specifically. the corresponding method may be a method 
which transmits information about an SC-MCCH change 
notification at a specific tinung predetermined (or pre­
defined) between an eNB and a UE or deteruuned through 
higher layer signaling (for example, RRC signaling). Here, 
the specific timing may indicate a specific subframe. 

ln this case, a UE may receive SC-MTCH payload (i.e., 
an N-PDSCH) at the specific timing while at the same time, 
additionally receiving information about an SC-MCCH 
change notification. Accordingly, the UE is not required to 
additionally monitor a search space to acquire infom1atiou 
about an SC-MCCH change notification. Also, the corre­
sponding method is advantageous in that since it uses 
SC-MTCH payload. space for transmitting an SC-MCCH 
change notification (i.e . infomrntion about an SC-MCCH 
change notification) may be configured sufficiently. 

Method 5: Method for Transmitting TL1rot1gh a Syslem 
Information Block (SIB) 

Also, a method for transmitting information abou1 an 
SC-MCCH change notification through a system informa­
tion block (SJB) rather than DC1 or payload of an SC­
MCC H or SC-MTCH may be considered. Here, the SIB may 
indicate an informat ion block (or message) used for trans­
milling system information. ln this case, if an SC-MCCH is 
changed, au eNB may be configured to transmit an SJB 
change notification to a UE and transmit a new SIB (i.e. an 
SIB including information about an SC-MCCH change 
notification) to the UE. Accordingly. the UE may receive a 
new SIB including infom1ation about an SC-MCCH change 
notification. The corresponding method is advantageous in 
that since an SJB carries information about an SC-MCCH 
change notification, sufficient space for transmitting i11for­
mation about an SC-MCCH change notification may be 
configured. 

The various methods for transmitting information about 
an SC-MCCH change notification described above may be 
applied to various embodiments of the present invention 
described above. Also. the methods may be used not only 
separately but also in combination of the methods. 

Also. in various embodiments of the present invention. a 
method (i.e. a control-less SC-MCCH transmission method) 
which does not use an N-PDCCH for transmitting SC­
MCCH infonnation (i.e. SC-MCCH) may be considered. In 
this case, a method for preconfiguring a region to which the 

52 
corresponding information (i.e. SC-MCCH information) is 
transmitted instead of using an N-PDCCJ-1 for transmitting 
an SC-MCCH may be considered. For example, when the 
initial SC-MCCH scheduling information is transmitted 

5 through an SIB, a UE is not required to monitor DCJ for 
scheduling an SC-MCCH. In this case, compared with the 
legacy NB-loT, an advantage is obtained in that a UE is not 
required to perform additional blind decoding. At this time, 
when scheduling infom1ation for an SC-MCCJ-1 is changed, 

10 it is necessary to consider a method for carrying (or inform­
ing of) the corresponding change to a UE. 

For example. a method for configuring a UE to receive (or 
read) an SlB again by performing SIB change notification 
1hrough a paging signal may be considered. More specifi-

15 cally. since SC-MCCH scheduling information is transmit­
ted through an SlB, an eNB may be configured to perform 
SIB change notification through a paging signal. In this case, 
a UE may be configured to check (or identify) scheduling 
information about a changed SC-MCCH by readi11g an SIB 

20 again (i.e. receiving a new SIB). The corresponding method 
may be used when a UE is in the idle mode (for example, 
RRC idle mode) where the UE monitors a common search 
space (CSS) in which a paging signal is scheduled. 

As another example, a method for transmining an ind.i-
25 cation indicating change of SC-MCCH scheduling infonna­

tion through new DCI or predefined, specific DCI may be 
considered. More specifically, like the methods for trans­
mitting information about an SC-MCCH change notification 
described above. a method for adding an SC-MCCH sched-

30 uling change notification field to the corresponding DCl 
field and/or a method for notifying of change of SC-MCCL-1 
schcduliJ1g information as the corresponding DC! indicates 
a specific value may be considered. Al this time, whei1 a UE 
receives an indication indicating change of SC-MCCl.l 

35 scheduling information, the UE may be configured to read 
(or receive) an SJB including SC-MCCH scheduling infor­
mation (i.e. SC-MCCH scheduling information). 

Here. the predefined, specific DCI may be DCI transmit­
ting information about an SC-MCCH change notification. At 

40 this time, the SC-MCCH scheduling change itifonnation 
may be configured to be carried by the corresponding DCI 
by using an additional field (for example, 1 bit) or carried 
without involving an additional field when DCJ indicates a 
specific value. ln the case of a method for transmitting an 

45 indication indicating change ofSC-MCCI-1 scheduling infor­
mation through the new DCl or predefined. specific DC!. an 
eNB may have to transmit SC-MCCH scheduling informa­
tion only when the SC-MCCH scheduling information is 
changed. Therefore, the corresponding method provides an 

50 advantage in that it does not need to transmit scheduling 
information each time (as in the existing method). 

As yet another example, a method for transmitting an 
indication indicating change ofSC-MCCH scheduling infor­
mation and SC-MCCH scheduling i11formation through new 

55 DCI or predefined, specific DCI may be considered. More 
specifically. an SC-MCCH scheduling change notification 
field and SC-MCCH scheduling field may be added to the 
corresponding DCI field. At this time, a UE may be config­
ured to receive an indication indicating change of SC-

60 MCCJ-1 scheduling information and also receive SC-MCCH 
scheduling infonnation without necessarily reading (or 
receiving) an SIB. 

Here. the predefined. specific DC] may be DCI transmit­
ting information about an SC-MCCH change notification. At 

65 this time, SC-MCCH scheduling change information and 
actual SC-MCCH scheduling infomiation may be carried by 
using an additional field (for example, one or more bits) of 
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the corresponding DCI. In the case of the method for 
transmitting an ind ication indicating change of SC-MCCH 
scheduling information and SC-MCCH scheduling infonna­
tion through the new DCI or predefined, specific DCI, an 
eNB may have to transmit SC-MCCH scheduling infon11a- 5 
lion only when SC-MCCH scheduling infon11a1io n has been 
changed. Therefore, the corresponding method provides an 
advantage in that it does not need to transmit scheduling 
each time (as in the existing method). 

Also. as a method for distinguishing the predefined, 10 

specific DCI in the embodiments described above. a CRC 
masking operation using a new RNTJ value (for example, 
SC-N-RNTI value) instead of a previously used RNTJ value 
may be performed. In this case. an advantage is obtained that 
a UE becomes able to distinguish DCI notifying of change 15 
ofseheduling for au SC-MCCH from existing DCI without 
involving additional blind decoding (BD). Also, a method. 
which applies a payload size that is the same as existing DCI 
monitored by a UE to the corresponding DCI but uses a field 
for distinguishing whether the corresponding DCI is 20 
intended for SC-MCCH scheduling change notification or 
other purpose. may also be considered. The corresponding 
method also provides an advantage in that it is able to carry 
(or infonn of) information related to change of SC-MCCH 
scheduling to a UE without involving the UE's additional 25 

blind decoding. 
Also. in various embodiments of tJ1e present invention. 

with respect to transmitting control information about an 
SC-MCCH, a method which does not transmit SC-MCCH 
scheduling infonnation each time through an N-PDCCH 30 
may also be considered. In otJ1er words, an eNB does not 
have to transmil DCI including SC-MCCH scheduling infor­
mation each time through an N-PDCCH. I□ this case, a 
metJ1od fo r associatiug an SIB wi1h DC.I for an SC-MCCH 
change notification ( i.e. DCI including information abom an 35 

SC-MCCH change notification) may be used (or applied). 
For example. a method for transmitting SC-MCCH sched­

uling i1rfomiation through an SJB but transmitting DCJ for 
an SC-MCCH change notification only when any of SC­
MCCH scheduling information ar1d SC-MCCH payload (i.e. 40 
N-PDSCH) is changed may be considered. ln this case. the 
period of a position at which the DC] for the SC-MCCH 
change notification may be transmitted (i.e. timing, occa­
sion. or subframe) may be configured lo a fixed value. Also, 
with rcspec1 10 1he DCI for the SC-MCCH change no1ific:c1- 45 
tion, an SC-N-RNTI or SC-RNTI may be used. 

More specifically, through the initial (i .e. the first) SJB. a 
UE may receive (or acquire) SC-MCCl-l scheduling infor­
mation and information abou1 a period and/or subframe 
position at which DCI for an SC- MCCH change notification 50 

may be transmitted. Afterwards. a UE may check (or iden­
tify) SC-MCCH payload of an N-PDSCI-1 by using the 
corresponding SC-MCCH scheduling infonnation. Al 1h.is 
time, an eNB may be configured to trausmi1 DCI for an 
SC-MCCH change notification only when any of 55 
SC-MCCH scheduling information and SC-MCCH payload 

54 
indicates whether an SC-MCCI-l has been changed or not. it 
is not necessary to con.figure a separate, addition.al field for 
a change notification wi1hin 1he corresponding DCL How-
ever. since it is efficient to main1ain the size of DCJ to a fixed 
value from the point of view of blind decoding of a VE. a 
zero padding opera1ion may be perfonned on the corre-
sponding DCI for consistency with other DCI size. 

Afterwards, a UE may be configured to attempt detection 
of the corresponding DCI by using an SC-N-RNTI (or 
SC-RNTI) at each position to which the corresponding DC] 
may be transmitted. When a UE detects tbe corresponding 
DCJ, the UE may cbeck scheduling infonna1io n (i.e. SC­
MCCf-1 scheduling infomiation) by moving to an SIB (i.e. 
by using an SIB). Afterwards. a UE may be configured to 
attempt delection of an N-PDSCH (i.e. an N-PDSCH to 
which an SC-MCCII is carried) according to checked sched-
uling inforu1ation. 

The method described in the embodiment above provides 
an advantage in that overhead of DCI may be reduced. aud 
SC-MCCH scheduling infom1ation may be transmit1ed 
through an SIB which has a sufficient space. 

As another example. a method for transmitting 
SC-MCCH scheduling in.formation through DC! for an 
SC-MCCH change notification but transmilling DCl for an 
SC-MCCH cliange notification only when any of 
SC-MCCI-I scheduling infom1a1ion and SC-MCCH payload 
(i.e. N-PDSCH) is changed may be considered. In this case, 
the period ofa position at which the DCI for the SC-MCCH 
change notification may be transmitted (i.e. timing, occa­
sion, or subframe) may be configured to a fixed value. Also, 
with respecl to the DCI for the SC-MCCH change notifica-
lion, an SC-N-RNTJ or SC-RNTl may be used. 

More specifically, througb the iui1ial (i.e. the fi rst) SJB, a 
UE may receive (or acquire) infonnation abolll a period 
and/or subframe position at which DCI for an SC-MCCH 
change notification may be transmitted. Here, the corre-
sponding DCI transmits SC-MCCH scheduling information. 
Afterwards, a VE may check SC-MCCI-1 scheduling infor­
mation, through which the UEchccks SC-MCCH payload of 
ru1 N-PDSCI-L At this time, an eNB may be configu red to 
transmit DC] for an SC-MCCH change notification only 
when any of SC-MCCH scheduling information and SC­
MCCH payload is changed. Here, the period of a position at 
which the corresponding DCI may be transmined is config­
ured 10 be tJ1e same as a period that 1he UE has received 
through the initial SIB. 

Also, a J-bit field (for example, an on-off form) for a 
change notification may be configured in the DCI for an 
SC-MCCH change notification. Or. a separate field for a 
change notification may not be configured within the DCI 
since change may be carried only through transmission of 
the DCI for an SC-MCCH change notification. In 01her 
words, when transmission of the corresponding DCI itself 
i.ndica1es whether an SC-MCCH has been changed or not, ii 
is uot necessary to configure a separate, additional field for 
a change notification within the corresponding DCI. How-
ever, since it is efficielll to maintain the size ofDCJ to a fixed 
value from the point of view of blind decoding of a UE. a 
zero padding operation may be performed on 1hc corre-

is changed. Here, the period of a position at which the 
corresponding DCI may be transmitted is configured to be 
the same as !hat informed to a UE through the ini1ial SJ B (i.e. 
a period thal the VE has received). 60 sponding DCI for consistency with other DC! size. 

Also. a J-bit field (for example. an on-off form) for a 
change noti6ca1ion may be configured in the DCI for au 
SC-MCCH change nolification. Or, a separate field for a 
change notification may not be configured within the DC] 
since change may be carried only lhrough transmission of 65 
the DC} for an SC-MCCH change no1ification. In other 
words, when transmission of the corresponding DCI itself 

Afterwards. a UE may be configured to attempt detection 
of the correspouding DCJ by using an SC-N-RNTJ (or 
SC-RNTI) at each position to which the corresponding DCI 
may be transmitted. When a UE detects the corresponding 
DCI, the UE may reconfirm SC-MCCH scheduling infor­
matio n 1brough the corresponding DC!. Afterwards, a UE 
may be configured to attempt dctec1ion of an N-PDSCH (i.e. 
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an N-PDSCH to which an SC-MCCH is carried) according 
to checked scheduling information. The method described in 
the embodiment above may reduce DCI overhead. 

56 
NPDCCI--1 includes first control information (for example, 
DCI corresponding to the DCI formal N2) for scheduling of 
a fi rst NPDSCH (i.e. a first N-PDSCH) carrying the SC-
MCCH. 

Afterwards, at the Sl410 step. the UE .receives (or 
decodes) U1e first NPDSCH based on the first control infor­
mation. Accordingly, the UE may acquire tl1e SC-MCCH 
(i.e. information carried by the SC-MCCH (SC-MCCH 
information)) through the first NPDSCfl (or by receiving or 

ln the embodiments above, through the initial SIB, SC­
MCCH scheduling infonnation and/or a period ru1d/or sub- 5 

frame position at which DCJ for an SC-MCCH change 
notification is transmitted may be configured to be larger 
thao the period at which SC-MCCH payload (i.e. 
N-PDSCH) is transmined or configured adaptively by the 
network. 10 decoding the first NPDSCH). Through the SC-MCCH, the 

UE may acquire a group identifier (for example, G-RNTI) 
aJJd co116guration information for a carrier (i.e., a PRB) 
a llocated with respect to an SC-MTCH. 

Also. in the embodiments above, instead of using a 
method for co11figuring an eNB to traosmit DCI for au 
SC-MCCH change notification only when any of 
SC-MCCH scheduling information and SC-MCCH payload 
is changed, a method for configuring to transmit, at each 
period. DCI for an SC-MCCH change notification having a 
period larger than that at which SC-MCCH payload is 
transmitted may be applied. In this case, it may be necessary 

Afterwards, at the S1415 step. the UE receives a second 

lo configure a I-bit field (for example, an on-off form) for a 
change notification (i.e. which indicates change of an SC­
MCCH) within the DCI for an SC-MCCH change notifica­
tion. Afterwards, a UE may be configured to attempt detec­
tion of the corresponding DCJ by using an SC-N-RNTl (or 
SC-RNTJ) at each position to which the corresponding DCJ 
may be transmitted. 

15 NPDCCH through a second search space (coufigured with 
respect lo an SC-MTCH (i.e., MTCl-1)) by using U1e group 
identifier. In other words. the UE may receive the second 
NPDCCH by monitoring the second search space configured 
with respect 10 the second NPDCCH for an SC-MTCH. 

20 Here, the second NPDCCH includes second control iJ1for­
mation (for example. DCI corresponding lo the DC] format 
N2) for scheduling of a second NPDSCH (i.e. a second 
N-PDSCH) carrying the SC-MTCH. 

Afterwards. at U1e S1420 step. the UE receives (or 
25 decodes) the second NPDSCH based on the second control 

information. Accordingly. the UE may acquire the SC­
MTCH (i.e., information carried by an SC-MCCH (i.e. 
multicast or broadcast information)) through (by decoding) 
the second NPDSCH. 

At this rime. when a UE detects the corresponding DCJ 
and coufirms (or identifies) an SC-MCCH change notifica­
tion, the UE may reconfirm SC-MCCH scheduling infor­
mation through an SIB or the correspooding DCI. After­
wards, the UE may be configured to attempt detection of au 30 
N-PDSCf-1 (i.e. an N-PDSCH to which an SC-MCCH is 
transmitted) according lo the confinncd scheduling infor­
mation. On the other hand, when the UE detects the corre­
sponding DCJ but co11finus tha t an SC-M.CCU bas not been 
changed, the UE may be configured to continue to receive 35 

SC-MCCH payload by using scheduling information 
received (i.e. checked) previously until the UE checks the 
next (i.e. subsequently transmitted) DCI for an SC-MCCH 
change notification. 

From the point of view of the network (for example, ill 40 
view of an eNB), the corresponding method provides an 
advantage in that DCI overhead related to DCI transmission 
may be reduced. Also, from the point of view of a UE, too, 
the corresponding method provides an advantage in that 
overhead due to DCI detection may be reduced as the 45 
transmission period of DCJ for an SC-MCCH change noti­
fication is configured lo be longer than a transmission period 
of SC-MCCH payload. 

FJG. 14 illustrates an operation How diagram of a UE 
transmitting/receiving data in a wireless communication 50 

system supporting NB-IoT to which a method proposed by 
the present specification may be applied. FIG. 14 is intro­
duced only for the convenience of description and is not 
intended to limit the technical scope of the present invention. 

Referring lo FIG. 14. it is assumed that in order to receive 55 
an NPDCCH (i.e. N-PDCCH). a UE monitors a search space 
(for example, USS, CSS, GSS) configured for the corre­
sponding NPDCCH. Ai this time. the monitoring process 
may refer to a process for receiving the corresponding 
NPDCCH as the UE decodes the corresponding NPDCCH 60 
candidates by using a specific identifier (i.e. an identifier 
configured for an NPDCCH that the UE wants to receive). 

At the Sl405 step, a UE receives a first NPDCCH through 
a first search space (configllfed for an SC-MCCH (i.e. 
MCCH)). In other words, a UE may receive the first 65 
NPDCCH by monitoring the fi.rst search space configured 
for the first NPDCCI·l for an SC-MCCH. Here. the first 

At this time. when a time period (for example, search 
space or subframe. etc) configured for at least one of a third 
NPDCCH or third NPDSCH overlaps at least one o f the first 
search space, a lime period con.figured for the first 
NPDSCf-J. the second search space, or a time period cou­
figured for the second NPDSCH, the UE first receives at 
least one of the third NPDCCH or the third NPDSCH. [-Jere, 
the third NPDCCH and/or the third NPDSCH is a channel 
configured for either of paging or random access. 

In other words, the UE may receive a paging-related 
cha11uel fi.rst when a paging-related NPDCCH and/or 
NPDSCII overlaps an SC-PtM (i.e. SC-MCCH or SC­
MTCH)-related NPDCCH and/or NPDSCH. That is, in the 
case above, the UE is not required to monitor a search space 
(i.e. the first search space or second search space) with 
respect to an SC-PtM-related NPDCCH or receive an SC­
PtM-related NPDSCH. This is so because. in the case of a 
UE in the idle mode. receiving paging information (accord­
ing to a DRX period of the UE) is very importaut for 
subsequent procedures. In this case, the time period config­
ured for the third NDPCCH may include a search space 
monitored by using a paging identifier. 

Also, when an NPDCCH and/or NPDSCH related to 
random access overlaps an NPDCCH and/or NPDSCH 
related to SC-PtM, the UE may first receive a channel 
related lo random access. In 0U1er words, in the case above, 
the UE is not required to monitor a search space (i.e. the first 
search space or second search space) with respect to an 
SC-PtM-related NPDCCH or receive an SC-PtM-related 
NPDSCfl. In this case, when the third NPDCCH and the 
third NPDSCH are configured for random access. the time 
period configured for the third NPDCCH may include a 
search space monitored by using a cell ideutifier. 

Also, the UE may receive a system information block (for 
example SIB 20 for NB-IoT use) including carrier configu­
ration information (for example, the system information 
representing a representative PRB for an SC-MCCH 
described above) representing a carrier tlirough which the 
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Referring to FIG. 15, a wireless COllllllUJ:ticatiou system 
comprises an eNB 1510 and a plurality ofUEs 1520 located 
within the range of the eNB 1510. 

The eNB 1510 comprises a processor 1511. memory 

first NPDCCH and the first NPDSCH are carried. Through 
the system information block. the VE may acquire an 
SC-MCCH (i.e. SC-MCCrl information) through a carrier 
identified (or determined) through the corresponding carrier 
configuration. 5 1512, and Radio Frequency (RF) unit 1513. The processor 

1511 implements the functions, processes and/or methods 
described with reference to FIGS. 1 to 14. Layers of a 
wireless interface protocol may be implemented by the 

Also, the first control information may further include 
information related to a change notification for the SC­
MCCH (for example, information indicating the MCCH 
change notification described above). Here, the infonnation 
related to the change notification for the SC-MCCI-1 may be 10 

composed of l bit (for example, a flag). 
Also, the VE may receive system infomiation including 

configuration information about at least one repetition num­
ber of the first PDCCH, first POSCH, second PDCCH. or 15 
second POSCH. I-Jere, the repetition number may be con­
figured in a cell-specific manner. Or. the VE may receive 
system information including configuration information 
about at least one repetition number of the second PDCCH 
or second POSCH. IJ1 this case, the repetition number may 20 
be configured according to a group identifier (i.e. a group 
identifier carried through an SC-MCCH). 

Also. the first PDCCH, first POSCH, second PDCCH. and 
second PDSCI-1 may be transmitted from a carrier (for 
example, an anchor PRB) to which a synchronization signal 25 

and a Physical Broadcast Channel (PBCI-1) are transmitted 
and orher carrier (for example, a representative PRB or 
multicast PRB (M-PRB)). Also, the first control infonnation 
may be downlink control information corresponding to the 
DCJ format N2, and the second control information may be 30 

downlink control information corresponding to the DCJ 
format NJ. 

processor 1511. The memory 1512, being connected to the 
processor 1511. stores various kinds of infonnation to oper­
ate the processor 1511. The RF unit 1513, being connected 
to the processor 1511, transmits and/or receives a radio 
signal. 

l11e UE 1520 comprises a processor 1521, memory 1522, 
and RF unit 1523. 

'Ille processor 1521 implements tl1e ftmcrions, processes 
and/or methods described with reference to FIGS. 1 to 14. 
Layers of a wireless interface protocol may be implemented 
by the processor 1521. The memory 1522, being co1mected 
10 tbe processor 1521, stores various kinds ofinfonnation to 
operate the processor 3521. The RF unit 1523. being con-
nected to the processor 1521. transmits and/or receives a 
radio signal. 

l11e memory 1512, 1522 may be installed inside or 
outside the processor 1511, 1521 and may be co11J1ected to 
the processor 1511. 1521 via various well-kL1owD means. 
Also, the eNB 1510 and/or the UE 1520 may be equipped 
with a single antellila or multiple antellllas. 

FIG. 16 illustrates a block diagram of a co=UJ:tication 
device according to one embodiment of the present inven­
tion. 

In particular, PIG. 16 illustrntcs the lJE of FIG. 15 in more 
detail. 

Referring to FIG. 16, a UE may comprise a processor (or At this time, the third NPDCCH may include third control 
information for scheduling of the third NPDSCH. Here, the 
third control infonnation may comprise at least one of the 
first control information o r ihe second control information 
and a different munber of infonuation bits. For example, 
when the third control information is related to random 

35 digital signal processor (DSP)) 1610, RF module (or RF 
unit) 1635, power management module 1605, antellila 1640, 
battery 1655, display 1615, keypad 1620, memory 1630, 
Subscriber Identification Module (SIM) card 1625 (this 
component is optional), speaker 1645, and microphone 
1650. The UE may a lso include a single antenna or multiple 
ante1uJas. 

Tue processor 1610 implements the ftmctions, processes 
and/or methods described with reference to FIGS. 1 to 14. 
Layers of a wireless interface protocol may be implemented 

45 by the processor I 610. 

access, !he number of infonuation bits of the third control 4o 
information may be larger than or equal to the number of 
information bits of the first control information and/or the 
second control information. Sin:tilarly, as imother example, 
when the third control information is related to paging. the 
number of infomrntion bits of the third control infonnation 
may be equal to or smaller th,'111 the number of infomrntion 
bits of the first control information and/or U1e second control 
information. 

Also. what have been described in the various embodi­
ments of the present invention above are assumed as being 
related to the NB-IoT system. However, it should be clearly 
understood that tl1e corresponding descriptions may also be 
applied to a narrow band system similar to the NB-loT 
system. For example. in the case of an MTC system, a PRB 
(i.e. a carrier) may be replaced with a narrow band (i.e. 6 
RBs) of the MTC system: DCI format Nl wi th Ute DCI 
format 6-lA or DCI format 6-1 B; and DCI format N2 with 
the DCI format 6-2 in the various embodiments of the 
present invention described above. Also, an N-PDCC!-1 and 
N-PDSCH may be replaced with an M-PDCCH and 
M-PDSCH: Typel-NPDCCH CSS with Typel-MPDCCI-1 
CSS; and Type2-NPDCH CSS with Type2-MPDCCFJ CSS. 

Device in General to which the Present Invention May be 
Applied 

l11e memory 1630. being connected to the processor 
1610, stores various kinds of information to operate the 
processor 1610. The memory 1630 may be installed inside 
or outside the processor 1610 and may be co11J1ected to the 

50 processor 1610 via various well-known means. 
The user enters command information such as a phone 

munber by pushing (or touching) buttons of the keypad 1620 
or voice activation using the microphone 1650. The proces­
sor 1610 receives such command information and processes 

55 the command information to perlom1 ru1 appropriate func­
tion such as calling the phone number. Operational data may 
be extracted from the SIM card 1625 or memory 1630. Also, 
the processor 1610 may display command information or 
operating information on the display 1615 fo r the user's 

60 attention and convenience. 

FIG. 15 illustrates a block diagram of a wireless co=u- 65 
nication device to which methods proposed by the present 
specification may be appl ied. 

The RF module 1635. being connected to the processor 
1610, transn:tits and/or receives an RF signal. The processor 
1610 delivers command information to the RF module 1635 
to initiate communication, for example, to transmit a radio 
signal comprising voice commUJ:tication data. The RF mod­
ule 1635 comprises a receiver and a transmit1er to receive 
and transmit a radio signal. l11e antenna 1640 performs a 
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fuuction of transmitting and receiving a radio signal. When 
receiving a radio signal, the RF module 1635 may deliver 
the signal to be processed by the processor 1610 and convert 
the signal into the baseband. The processed signal may be 
converted to audible signal output through the speaker 1645 5 
or readable information. 

The embodiments described so far are those of the ele­
ments and technical feat11res being coupled in a predeter­
mined form. So far as there is not any apparent mention, 
each of the clements and technical features should be 10 
considered to be selective. Each of the elements and tecb­
njcal featwes may be embodied wiihout being coupled with 
other elements or technical fean1res. 1n addjtion, it is also 
possible to constrnct the embodiments of tbe present inven­
tion by coupling a part of the elements and/or technica l 

15 
features. The order of operations described in the embodi­
meDts of the present inventioD may be changed. A part of 
e lements or technical featllres in au embodiment may be 
included in another embodiment, or may be replaced by tbe 
elements and technical features that correspond to other 
embodiment. II is apparent to construct embodiment by 20 

combining claims that do not have explicit reference relation 
in tbe following claims, or to include the claims in a new 
claim set by an amendment after application. 

111e embodiments of the present invent ion may be imple­
mented by various means. for example, hardware, flflllware, 25 
software and the combination thereof. In the case of the 
hardware, an embodiment of the present invention may be 
implemented by one or more application specific integrated 
circuits (ASICs). digital signal processors (DSPs), digital 
signal processing devices (DSPDs), programmable logic 30 
devices (PLDs). field programmable gate arrays (FPGAs), a 
processor. a controller. a micro controller. a micro processor. 
and the like. 

In the case of the implementation by the firmware or the 
software, an embodiment of tbe present invention may be 

35 
implemented in a fon11 such as a module, a procedure. a 
function, and so on tl1at performs tl1e functions or operations 
described so far. Software codes may be stored in the 
memory. and driveD by the processor. The memory may be 
located interior or exterio r to the processor, and may 
exchange data with the processor with various known 4o 
means. 

It will be understood to those skilled in the art that various 
modifications and variations can be made without departing 
from the essenl'iaJ features of the inventions. Therefore. the 
detailed description is not limited to the embodiments 45 
described above. but should be considered as examples. The 
scope of the present invention should be determined by 
reasonable interpretation of tl1e attached claims, and all 
modification with.in the scope of equivalence should be 
included in the scope of the present invention. 50 

INDUSTRIAL APPLICABILITY 

1l1is document discloses a method for transmining and 
receiving data in a wireless communication system support-

55 
ing NB-loT with examples based on the 3GPP LTE/LTE-A 
system; however. the present invention may be applied to 
various other types of wireless communication systems in 
addi tion to the 3GPP LTE/LTE-A system. 

What is claimed is: 60 

l. A metl1od for receiving data by a user equipment (UE) 
in a wireless communication system supporting Narrow­
Band-lntemet of Things (NB-loT), the method comprising: 

monitoring a plurality of search spaces, 
wherein a first search space is con.figured for a first 65 

Narrowband Physical Downlink Control Cha1u1el 
(NPDCCH) related to random access, 

60 
wherein a second search space is configured for a second 

NPDCCH related to SC-PTM (Single Cell Point to 
Multipoint), and 

wherein based on the first search space and the second 
searcb space being in a same first subframe. only the 
first search space of the first search space and the 
second search space is monitored witl1in tlie same first 
subframe; 

receiving the first NPDCCH through the first search 
space. wherein the firs t NPDCCH includes first down­
link control information (DCI) related to random 
access; and 

receiving a first Narrowband Physical Downlink Shared 
Channel (NPDSCH) based on the first NPDCCH in a 
second subframe. 

2. The method of claim 1, ft1rther comprising: 
receiving the second NPDCCEJ through tbe second search 

space, wherein the second NPDCCH includes second 
DC] for scheduling a second NPDSCH; and 

receiving the second NPDSCH based on the second 
NPDCCH, wherein the second NPDSCH carries a 
Single Cell-Multicast Control Channel (SC-MCCl I) or 
a Sing le Cell-Multicast Traffic Channel (SC-MTCH). 

3. The method of claim 2, wherein receiving the second 
NPDSC l-1 is skipped in the second subframe. 

4 . The method of claim 2. wherein receiving the second 
NPDCCH is skipped in the second subframe. 

5. The method of claim 1. wherein the monitoring of the 
second search space is skipped within (i) the same first 
subframe and (ii) the second subframe. 

6. The mctl10d of claim 5, wherein tl1c second search 
space is monitored by using (i) a group identifier or (ii) a 
single cell identifier. 

7 . The method of clain1 2, 
wherein based on the firs t NPDCCH and the first 

NPDSCH being related to paging, the first DCI is 
scrambled by using a paging identifier, and 

wherein the first NPDCCH a nd the second NPDCCH 
correspond to DCI format N2. 

8 . The method of claim 2, wherein the second DCI further 
includes information related to a change notification for the 
SC-MCCH. 

9. The method of claim 8, wherein the information related 
to the change notification for tbe SC-MCCH is composed of 
I bit. 

10. The method of claim 2. 
wherein based on the first NPDCC[-1 and tl1e first 

NPDSCH being related to random access, the first DCI 
is scrambled by using C-RNTI (Cell-Radio Network 
Temporary Identifier), and 

wherein the first NPDCCH and tl1e second NPDCCB 
correspond to DCl format N 1. 

11. The method of claim 2, further comprising: 
receiving a system infom1ation block including carrier 

configmation information representing a carrier used 
for the SC-MCCH. 

12. The method of claim 11, further comprising: 
receiving SC-PTM configuration information carried 

through the SC-MCCI-1, wherein the SC-PTM configu­
ration infonuation includes carrier configuration infor­
mation representing a carrier used for the SC-MTCH. 

13. The method of claim 11, forther comprising: 
wherein ihe system information block further includes 

configuration information for a number of repetitions of 
at least one of the second PDCCH or tl1e second 
PDSCI-l, and 
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wherein themunberofrepeiitions is coufigured according 
to a group identifier. 

14. A User Equipment (UE) receiving data in a wireless 
commwlication system supporting NarrowBand-lntemet of 
Things (NB-loT), the UE comprising: 

5 a transceiver for transulining and receiving a radio signal; 
and 

62 
receive the second NPDSCH based on the second 

NPDCCH, wherein the second NPDSCH carries a 
Single Cell-Multicast Control Channel (SC-MCCI-I) or 
a Single Cell-Multicast Traffic Channel (SC-MTCI-1). 

16. The UE of claim 15, wherein the processor is further 
configured to skip the receiving of the second NPDSCH in 
the second subframe. a processor connected fonetionally to the transceiver. 

wherein the processor is coufigured to: 
monitor a plurality of search spaces, 
wherein a first search space is coufigured for a first 

Narrowband Physical Downlink Control Channel 
(NPOCCH) related to random access, 

17. The UE of claim 15. wherein the processor is further 
to configured to skip the receiving of the second NPDCCH in 

the second subfranie. 

wherein a second search space is configured for a second 
NPDCCH related to SC-PTM (Single Cell Point to 
Multipoint), and 

wherein based on the first search space and the second 15 

search space being in a same first subframe, only the 
first search space of the first search space and the 
second search space is monitored within the same first 
subframe; 

receive the first NPDCCH through tbe first search space, 20 
wherein the first NPDCCI-1 includes first downlink 
control information (DCI) related to paging or random 
access; and 

receive a first Narrowband Physical Downlink Shared 
Channel (NPDSCH) based on the first NPDCCl-l in a 25 
second subframe. 

15. ·n1e UE of claim 14, wherein the processor is fortber 
configured to: 

receive the second NPDCCF-1 through the second search 
space. wherein the second NPDCCH includes second 
DCI for scheduling a second NPDSCH; and 

18. The UE of claim 14, wherein the processor is con­
figured to skip the monitoring of the second search space 
within (i) the same first subframe or (ii) the second sub­
frame. 

19. The UE of claim 15, wherein the processor is further 
configured to: 

receive a system information block including carrier 
configuration information representing a carrier used 
for the SC-MCCH. 

20. The UE of claim 19. wherein the processor is further 
con.figured to: 

receive SC-PTM con.figmation information carried 
through the SC-MCCH, wherein the SC-PTM configu­
ration information includes carrier co11fig1mition infor­
mation representing a carrier used for the SC-MTCH. 

* * * 
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