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$1805 ... Receive narrowband synchronization signal

81810 ... Perform cell search procedure with respect to base station
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(57) Abstract: The present invention provides a method and a device for transmitting or receiving a synchronization signal in a wireless
communication system supporting NarrowBand-Internet of Things (NB-IoT). Specifically, a method for transmitting or receiving a
synchronization signal may comprise the steps of: receiving a narrowband synchronization signal from a base station; and on the basis
of the narrowband synchronization signal, performing a cell search procedure with respect to the base station, wherein: the narrowband
synchronization signal includes a narrowband primary synchronization signal and a narrowband secondary synchronization signal;
the narrowband primary synchronization signal and the narrowband secondary synchronization signal are transmitted in different sub-
frames; and a subframe, in which the narrowband secondary synchronization signal is transmitted, is set differently according to a type
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SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84 AR (HEY TAT e /s BE /Y 9
) A8 2] H3E 935}9): ARIPO BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 24 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
3 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.
—  TAFALE A S} A (FF A21F3))

of a wireless frame structure.

(57) 8. A B W of| A = F o) & AME <] B] Yl(NarrowBand-Internet of Things, NB-IoT)& A| Y5t 74 B4l Al =8l A &
7] 41 Z(synchronization signal) & &4l 8t WH 2 o] & gt AA 7L AA A FAH R BT HNEE FeileteE WY
o IOl A, Bld WL, 7| AT 2E Y, U9 7] AEE FAlete 38, 47 HulY 571 A5 716kste, 7] 7
o] o gt Al &4 g X}(cell search procedure)E 3ot IS X et 7] Ul Y 57 Ase, @Y ZgolHg &
41 @ (narrowband primary synchronization signal) 2 3t & A A 8] & 7] 4] Z(narrowband secondary synchronization signal)
Egbala, A7) ol Zetolwg 7] AE s A7 a9 AAd Y F7 A5, AR e A BT A deEH,
71 AAEy 57 AE7 AFEHE ABRZ S, T4 28] 8 FE o wek AR vEA A E S 9k

o Mt N, N,
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3 A A
o §7: BH B ALANN 57 AEE F5AsE P
2 o) 91 A
7)1 E&ok
By 2 A B4 Al ' A 5 7] Al S (synchronization signal) S
A= wge) #ek Ao m M, B AAsHA Fol e A

18] Yl(NarrowBand-Internet of Things, NB-IoT)-& #| ¢18}+= 74 &4)
/\] 2~ Elo }\1 F7) A TE FA157] Y5 H]—HJ 2l o] = ;q 2] &)= A=) o] F}3t

-

o1 A A 29 & ALg ALY FEAS BATUA S A2 AT
A3 AE ATk, Tk o) FEA A 28 SR ohieh dlolE] M e 27k
JoI e 2Hgatglon], AAel i BurHQl el Frh qlste] ele] R
Fgo] of7] ¥ a1 A& A Eo] Bk 1] Au o] 3 8Bt nw, Bt
WA o] F A A glo] 75 3 Yk,

(e}

ZHA T o] & F4l Al 2Rl o] @ 4 21 A FEA QL HlolH BT o] &,

A o] 2 Ff 5o g
= A ZEE AL S dojof
Str}, o] & 9] 8o] O] = 0373/‘3 (Dual Connect1v1ty), EHﬁL_L U5 9] == (Massive
MIMO: Massive Multiple Input Multiple Output), % ©] F*(In-band Full Duplex),
H] 2] 3l T}5- 5] £-(NOMA: Non-Orthogonal Multiple Access), =3t & (Super
wideband) #] ¢, @& Y| E 2] 7] (Device Networking) & T3t 7| = Eo] -5 a1
A

g o] A A

713 A
2 WA=, Al S AME QTH Yl(NarrowBand-Internet of Things, NB-ToT)-&
A Q15hE FA B4 A 280l N 5] N5 E S4Ashs W ek
FAH oz, B AN, T Eejel Tl fRel FEE 9510l NS,
NSSS, Bl/5E= NPBCHOI th ¢k A7 & th=2 A d4g sk sh= W& AlQtait),
A=, A 2 ] F3 ol wek =4 4 8= NPSS 9]
AW AT (cover code)E A8} HHIE & Aot
T, 2 WA=, NPSS 2] = ahae @ 2 AS a1 sho], NPSS Al 8 = A4 3
S Al 2o 2hg] vl =g W S A QR
Hog ol A o] FarA} ahi= VA A EL o)l Ad rleA Rl ER
A A For, AaehA] B2 L ohE 7IsA A5 ol o] 7 A ZHE 2
g o] S8k Zlm okl A FAdel A A2 7H Aol Al W Fe A ol s 4
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[15]

U= Alo|th
HA A &

kg o] AA| of o] wpE F oS Al= ¢1E] Yl(NarrowBand-Internet of Things,
NB-IoT)& A| 3= 74 54 A| 22'lof| 4 5 7] 4] 3 (synchronization signal) &
Saalak= Wilol oA, A7 WS, 7 Al o2 R EH, Jl e 57
21 % (narrowband synchronization signal)& 41 8h= 24 7, 447] 19 & 7]
A 5o ZIHbs)o], A7) 7] A =rel] o gk Al g2 A Zh(cell search procedure) &
T8k G E3H = vk o 7ol M, AV Al SV A s, ol
Az glol M ] 5 7] 21 & (narrowband primary synchronization signal) 2 3 th &
M7 2] & 7] 4] Z(narrowband secondary synchronization signal)& 3 &5} a1,
A7 Fole Zetol ] Er] AE et Y] FAS Al e 7] AEe AR
& A B3| Sl (subframe) ol A A5, 7] Aol Al 57 A&7t
AEE = MBEZH AL, 54 Z# ¢ -F(radio frame structure) 2] -F-& (type)©ll
et MR o= 489 5 Aok

ok Bould o] AA] of o] upE A}7] W o) 91 o] A FDD(Frequency Division
Duplex)& & 4 ZH ) 22 A5, 47 Ao Aldv g 57 Aa=
A 3Z 9 9 (radio frame) 2] #9 A B3 7| ¢ o] A Z14-%] ™, TDD(Time Division
Duplex)& & 4 ZH ) 22 A5, 47 Ao Aldv g 57 Aa=
A Tl 40 Bz Qlel A Afd 5= At o] o, AV] Aol
Zefolng] Fr] A o= T el #5 B el A AEE 4= Sl

o] A5, 7] AU Alv g 7] AT AS FU]= V] FH Y
zatole] F7] A& A F719 F iR dAE F U A E 5, V]
A A g 7] Az =, A7) FA B4 A2l o] A= v o] A

T YE T A9 HA (even-numbered) T4 T Y E A AEE 4=

= o vk 2 (narrowband
broadcast channel)& G=A18}= A4S ] s, A7 S W4 A d o]
A%H= Ansae e, 47 A xee) Tae] §3o) a4z oz
4AE 4 Aok TAA 02 FDDE AT A T Tl 49 47 Ah
AMB Ao AE¥ M, TDDE 9 g F4
ATz A9 7 Ao W g T Y9l o #9 A B ]l el A
pes)

-

7] el seolwel 5] AE A
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[16]

[17]

[18]

[19]

[20]

[21]

NB-IoT)& A| 3= 74 54 A| 22'lof| 4 5 7] 4] 3 (synchronization signal) &
FAlBhE el Qloj A, 7] @S Al A S E FEAlst] 91§ RF(Radio
Frequency) - # %37 RF FH 1} 7] 524 02 A4 E o] = T2AAE
ESEslar, A7) R MM 7 A S o2 1, | oY 5 7] 4 S (narrowband
synchronization signal)E A1 8FaL, A7] A th e F7] Al 5ol 7Rksto], 7]
71 A=l o gk Al g2 4 2} (cell search procedure) & 573 3F = AT}, & 7] ol A,
A7l B 7] A&, Julg Zefol e F7] Al & (narrowband primary
synchronization signal) 2 3t M 71t] 2] &7] Al & (narrowband secondary
synchronization signal) & X 3131, 7] ol o] 7] A&k A7)
A AR 571 A s =, A= o2 B ZE 9 (subframe) ol A A E ¥,
A7 A G ARE Y 7] ABTE AF e = M EEY Y, T4 2
- Z(radio frame structure)2] -3 (type)oll whet A 2 th=2 A A4 = 4= A}

S g o] A A oo whE 4] whibel] §lo) A, FDD(Frequency Division
Duplex)& & 4 ZH ) 22 A5, 47 Ao Aldv g 57 Aa=
A 3Z 9 9 (radio frame) 2] #9 A B3 7| ¢ o] A Z14-%] ™, TDD(Time Division
Duplex)E 9§ 4 22| 29 49, A7 A AR 57] Aa+=
A 2 Q) o 40 A B e Qo A AEE = Ak o] w, ] Fi
zoolny] T AEE FA e #s AR I o AFE = AE
5402 sh= v

Lok AV T2 A= AV VA s o2 2 E, S W4 2] (narrowband
broadcast channel) 2 5221381, A7) F o w4 b o] A4 5= B g o]l
A7 A 2 Yz FEd e ME vEA HAAE ¢ vk FAR ',
FDDE & 74 22ef|d 29 A9, A7 ol W Ad-& F4d 2y d e

#0 A B I 9o AE ¥, TDDE A&+ 99 29 45, A7
A S AL T4 2ol 49 B Z e el AFd o=

access) A2} @A A Sl o] X9l = AlFshs T4
gperal 4= Q= 737t QL
gk, B o] AA] oo w2, whido] Al &of tfdt Bkl = S (blind

detection) & 2}0] o}, Al 2 7 & (sequence detection)7F 0.2 5= & Al o] x| ¢l

Ei ATHE BH T Fa FYE ol 5 i mHoh o)
S, o] A ool WEW, A Fovh e oo m HgH =
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[40] 5178 B g A Aol A Al bek= W] A8 = = s Ale dE W Y
T o E o & e

[41] 52182 - WAl Aol A Aljksl= Wi o] 2182 o = T4 E4 Al =Ele A
o] F7] Al 5 o] &3] A g AatE 3t 2 oA RE el

[42] 5195 E WA A A Algtsli= W o] 48 5 9= NPSSS AY 2=
el dish A dE 1z o o & eI

[43] 520 2 g A Aol A Al Qbaks= wH o] A8 5= A= NPSS| A =
FrEol st ™ 1z e o o & e

[44] %212 7] 9] NB-IoT A| =81 9] NPSS7F A -3k AH 4 & & LHeRdTh

[45] %223 7]E 9] NB-loT A 2= 81 9] NPSSell that a1 Q3 Alo] 9 o &
LRI

[46] 5 232 7]9] NB-loT Al 22§} 2] NPSSOll th & 9} @ T Al o] T} & o &
LRI

[47] 5245 2 @AM el A AlREshE i o] A8 47 3ls= NPSS Al 2= vl
Wi ol o ol & YERT

[48] 5255 & @AM AT AlQEslE W o] A8 57 0= NPSS Al 2~ v
HhR o] T} E o] & Yhebil T},

[49] 5226 - WA Aol A Al jbsl= W o] 28 5 Q1= NPSSol| o & 9=
QAo A o & eI

[50] 52278 E B A Aol A AQEek= W o] 4182 o U= NPSS Al 2 v
HPH ol It U2 o & eI

[51] 52282 - WA Aol A Al Qbal= W o] 28 5 Q1= NPSSol| o & 9=
QA e o & eI

[52] %293 W AA A AgtshE W Eo] A8E = T4 F4l AA
E5 FALRE A g

[53] 530 2 o A AA] ol e T AR £ RS dA G
o] AAIE A% FH

[54] o] &}, & Wig el wpE npkz g AA] FElE HEH EAE Fxste] dAEH
A gt HitE S A o] stell AAIE A g S 2oy o o Al A<
ANGHE stz shi= sloly, & o] AAld = = Frd gt
AAFHE e 22} 8F= Sl o] ol T, o] 5} 2] A g A r 2 L b o
HA g o3 & Al Tt 7] A A A A AlFALERE e 1y, T
712 g o] o)y gk A A Al EALE glol . A E S 8-S QT

[55] PR A B o] Aol BREE A= A Y] Hste] 3R] 2
FA = A AY, 7 2 D Ao YAV TS FAHLE G ESE PR
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[60]

fl

Ao A VA S e A A 07 FAlE FAEhE U EY Y] T
=T (terminal node) &4 2] 2|u| & zk=1, 7
Zlo= Ayl 54 F2& 4ol Wb = 714 5 9] A9 == (upper node)©ll

nodes)@ ©]Fo A= U E L Ao A @rdtato] 5418 &) -8 5] = v}t
FAES VAT B VAT ol 9o E U EY T =EE 8 =aE ¢
N2 2 3hr}. 7] A =1(BS: Base Station)'= 317 =7 (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), &4 Al 2= 3 Q1 E(AP: Access
Point) 5] &of°l o3 thAd 4= vt =&, "G (Terminal)> 14 ¥ 7}

ol 5 E 7H4 4= 21 &, UE(User Equipment), MS(Mobile Station), UT(user
terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced
Mobile Station), WT(Wireless terminal), MTC(Machine-Type Communication) “3 %],
M2M(Machine-to-Machine) % %], D2D(Device-to-Device) & %] 5 2] So] & tf A<
T Atk

o] 3}ell A, &} &FH Z1(DL: downlink)+= 7] %] F-ol| A whibi o] A8 o] n]s}H,
38k Z(UL: uplink)+= THdol| A 7] X5 0 =& o] F-4l& o m| gt} 5} e =1 ol A
FA7] = 7R Fe] dRolan, A7) whike] AR S gl A aFE ol A
S dde] ditolar, V= VA o] AR = QT

olsto] Ao A AR H = 54 G52 & U9 o]a] & w7 98l A
AE ¥ Zloln, ol el g 57 o o] AFE-S & b o] 7] A AMYE Blo A

O

T HAN e ez HAgd 5= 9l

o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access), NOMA (non-orthogonal multiple access) & 2} -2 o} sk FX4
74 A 2~Hlof] o] 8% 4= It} CDMA = UTRA(universal terrestrial radio access)t
CDMA20007} %2 541 7] <2 (radio technology)® -7-€ 2 5~ 1t} TDMA+=
GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution) ¢} £ 54 7= 2 F-3 €
7~ 3J . OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20,
E-UTRA(evolved UTRA) 53 2 4 72 -3 € 5= It} UTRA=
UMTS(universal mobile telecommunications system)®] o]t} 3GPP(3rd
generation partnership project) LTE(long term evolution)<> E-UTRAE A}-8-3} =
E-UMTS(evolved UMTS) 2] & -2 4, 3laFs =19 A OFDMAE #8331
A}aFe 1 o] A SC-FDMAE A -8 30}, LTE-A(advanced):= 3GPP LTES] W 3}o|t},
+ a0 o] A o 52 5 A& A 2" 54 IEEE 802, 3GPP H 3GPP2 T

T o T L
Hois shtoll A H EE FA S olal Rk A 2, B el A
& 5 & o] reA AVGS HEe] =eur] 8l dWEhA g dAE
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[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Al 2 €l 2wt
R Bogo] M8 5 gl B4 BA A 2R A B Tee] 72E
hebdlL)

3GPP LTE/LTE-A®l A = FDD(Frequency Division Duplex)®ll 48 7} 3%t EFQ] 1
2 32 2 ¢ (radio frame) 7-Z ¢} TDD(Time Division Duplex)l] 48 7}-5¢F B} ¢
29] 5 2 2 AL E T

Sl A 2 o] AlRE el A 9] 7] T s=1/(15000%2048)2] Al gk
G g R o FY A R AEFE A AE 2 T_=307200%T_s=10ms <]
T 7A=Y e R AR

Z 19 (@ B 1 57 2 F2E oA o B Y 1A 2
# o] Z(full duplex) 2 ®Fo] F-(half duplex) FDDol| 2.5 2849 4= gt}

A 3 7] 9 (radio frame)< 1071 2] A B3 2| 9 (subframe) 2. 2 -4 H T}, 3} 2
T ST slot=15360*T s=0.5ms 2 0|2 2074¢] ZF o7 T4+ 1, 7}
S5 0 197hA1 9] I e 27 o flr), shito] A H L 92 A ZE G & (time
domain)oll A 9142 Q1 27 9] L£FE(slot) &2 TAH a1, B Z e 9] it &5 21 &
S5 2412 AP sl e B Ys AFelEd dele Al HES
TTI(transmission time interval)©] 2} gt} o & E0, 3lu}o] A B g9l o) =
Ims©o] 3L, 3} &34 A ol= 0.5msY 7 ATt

FDDol| A & A A5 D ol A A2 T3 QoA )
zl o] FDDoI| Al gho] gli= ¥k, §ho] % FDD & 2ol A @& F Al o] A%
TAle o g gl

stuo] &5 A ZF & 9ol A &2 OFDM(orthogonal frequency division
multiplexing) 4 & E3F5tal, =35 o 9ol A tF5=2] 241 & 5(RB: Resource
Block)& ¥ 3§t} 3GPP LTET 3% 2o 4] OFDMA & A3l I & OFDM
A E-& 3] A E- - 7ksymbol period) S %8 817] ¢13F o]t} OFDM 4] &2
stt}e] SC-FDMA Al & Hi= Al & -7kolgfar & 5= Qlth. AFY S (resource
block)> Al & w9l o] oL, st} o] &3tol| A Ho] A& 4]

Hk& 9}k (subcarrier) & 3§13}

T 19 (b)) B 2 I Y F-F(frame structure type 2)E YEFATH EFY 2 41

Y2 7} 153600%T_s=5ms 2] A o] 2] 27) 2] &} 3 7| ¢ (half frame) 2. &
TA T 7 8FE 2 -2 30720%T_s=1ms A o] 2] 570 & MBIl o=
T/ H .

TDD A =81 9] Bt} 2 ¢ Q] ol M e A-ah = =

(o]
M
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-/ (uplink-downlink configuration)- =& A1 H 3 g ol tfslo] A3+ A9}
813 A7 E (= dohE =R e = Aotk £ 1
Y g TS depad

(731  [3&1]

Uplink- Downlink-to- Subframe number
Downlink Uplink
configu- Switch-point
ration periodicity 0 1 2 3 4 5 6 7 38 9
0 5ms D S U 8] N D S U U N
1 bms D S U 8] D D S U U D
2 bns D 3 u D D D S u D D
3 10ms D 3 U U U D D D D D
4 10ms D 3 U U D D D D D D
5 10ms D S U D D D D D D D
6 bms D S U u U D 3 U V) D
[74] X 1E Fxe, T 2y e A B HE D gE A AES
915 A B Aol S LEhlaL, Ut AR 052 98 ARmee)e
ERH Y, 'S's= DwPTS(Downlink Pilot Time Slot), X.& 7-7HGP: Guard Period),

UpPTS(Uplink Pilot Time Slot) 37F#1 &] B =g FA ¥ &= A~ u A
X1 B3 9 9 (special subframe)S- L EFHA T

[75] DwPTST ©hell A o] 7] A & 573} = Al Y F4gol AFg-H )
UpPTS+= 7| A 5ol A o) A d 4 3 vk o] A 3 A 575 st )
AHEE T GPE S A9 s A Abo)of St A Al ol tE g =
A|A = Qe Ao A= S A7 8] A g ?{POIE}

[76] ZE B g Q)i 2 T slot=15360*T_s=0.5ms 4 o]2] &% 2i ¥ &5 2i+1 =2
T/ H .

[77] A A-stdE A AL TR A g loew, 7 A tﬂf’a el
AMBszy ), 288 qEzE ], AEFE A Ay ele] A R/ 75Tt
=1

[78] shaFE Aol A A AR WA Y= Al B R A st H AR
A HE = Al F 2 73 A] A (switching point)©] 2} T}, 213 A 4 9

7174 (Switch-point periodicity)< 3 3F® = A B 3Z & ¢ 2} 5}k A
A B 3 g o) o] 35| 1= okAlo) 5:—013}71] Hh 5 = 2715 o) u] 3| Sms B
10ms7} B A E T} Sms 8 AT H A A3 A Q2 FU]E 7HA =
dg-olliz 298 A B2 d(S)2 dhE-2 ) vhr EAY B}, Sms
Bl aFE - = A gk A Y] FUE TR = A F-oll = AW A
B33z 7 9 ol Bk & A 3k}

[79] B A oA, 0, 5 A B2 Q] @ DWPTS 3t = 578 918
T-ZFolt), UpPTS 2 A B X Q) A B X g Q)] upR o]o]X]= A H X Q)&
A AR E A AEE g <o)t
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[80]

[81]
[82]

[83]

[84]

[85]

[86]

[87]
[88]

ol g, AaFH A-stFE A A2 A ¥ R EN VA 53 dido] B
& = F Ak VAT AR e A A R vk wiebeg A
<! %l IR R S e o B I Bl e )
WAL ko] e o vk =35k, 74 JEE AE9] shaFd A
AR A TFE A7 n}2k7}12] 2 PDCCH(Physical Downlink
Control Channel) & =3 o, WS AHARZAM BEEFAE
A (broadcast channel)& E-3l A o] B& whidto)] F5-02 HAE5E 45 ),
F2v 2 B EZE A

+
= &
X

A (DWPTS/GP/UpPTS 2] 4 o)) H}EbAT],
[3%2]
Special Normal cyclic prefix in Extended cyclic prefix in
subfram downlink downlink
e DwPTS UpPTS DwPTS UpPTS
confiqgu Normal Extended Normal Extended
ration cyclic cyclic cyclic cyclic
prefix prefix prefix | prefix in
in in uplink in uplink
uplink uplink
0 65927, 7680 - T,
1 19760-T, 20480-7,
2192.7, 25607,
2 219527, 21927, 2360-7, | 23040-T,
3 241447, 25600-7;
4 263367, 7680 -7,
5 65927, 204807, 43847, 51207,
6 19760-T, 3y 23040-7,
43841, 51207,
7 219527, - - -
8 24144-T, - - -
5 18] e|Alell g FA el 2= shuke] o Alell sk, A
S el Tl P ukdvte] S wi Au Zele] TP SFe
230 E3H5]3= OFDM 412 9] 3= thksbll W d 5 ik,
St ool 89 5 Qs T4 B4 A 5ol A shibel s
=30 gk A9 1] E(resource grid)E ol A §F =H o] T}
%2 3%5&-<w+44daaﬂi°Ahb@%%ﬂ%¢QmmM@%%
e o7 A, shtel s A &5 709 OFDM A 22 Z3shaL,
shibel A9 B Fu w@ﬂﬁumAT 59k E T3ehE A
QA H o7 V&8, ofol M B = A2 ot

A 18] = Aol A ZE @ A(element)E A QA (resource element) 3L,
2] 219 E-5(RB: resource block)< 12 x 7 71 &) A} 2. A E x el
steke o &5l 239 AbY 5559 5 NADL2 513k d = A&

o] & & (bandwidth)°l| &4 3HC},

FYA &R TR YA £R T2 IS 5 Ao
T 38 E o] A LE 49l B EX A AE oA F1EFE H A B

Zg Qe 25 HErdY
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[89]

[90]

[91]

[92]

E3& Fxshi, B 2y e HA &30l A ool A 371 2] OFDM
AEEo] Ao AdEo] &= Aol & 9 (control region)©] 3L, Y} 2] OFDM
Al E-& -2 PDSCH(Physical Downlink Shared Channel)©] &% %] = tl] o] E]
% < (data region)©] T}, 3GPP LTEC 4] AF-8-% = 318 & =1 Alo] Al d <] ddl=
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) 5 ©] %)t}

PCFICHT= A1 H. 2| 2] 31 4] OFDM Al &0l A ¥ 51, A B | o
Ao AEE] AES Aste] AH-E5 = OFDM A B &9 (5, Alo] 499
A7l e HRE 2 PHICHE 4 % 20 tigh &5 A dela,
HARQ(Hybrid Automatic Repeat Request)©l] Tl ¢t
ACK(Acknowledgement)/NACK(Not-Acknowledgement) 21 & & 21}, PDCCHE
Z8] AEE = Ao JHE e A A o] A B(DCIL: downlink control
information) e}z o}, 5FEFE A Al A B A A A S K, s eE A
ZHd o g H gl o] vk T Fe o ek A HE(Tx) 3] Ao
HEg E 5

PDCCH+= DL-SCH(Downlink Shared Channel)2] 2}l & 2 H 4
SteF A 1M E g Al $t}), UL-SCH(Uplink Shared Channel) 2] A}
HH (o] E &Y A THEZILE $Ht}), PCH(Paging Channel)ol 4] 2]
7] o] %l (paging) A B, DL-SCHell A 2] A] 28l A1 PDSCHel A A4 3= dld
N M| 2~ - FH(random access response) ¥} 752 49| €] o] o] (upper-layer) A o
A A o] o g 2] S, 9ol o) vt 1 o) i wiEEel o gk S 9te]
Aol & &2 13, VolP(Voice over IP)9] 243} 5-& YUE F Ut} H5¢
PDCCHES Ao} 99 oA A5 5 o, 42 559 PDCCHE &
FUEHEE 4 . PDCCHE 8y B25= 5557 9] 14:%] 91 CCE(control channel
elements)?] M3+ o2 A HT CCEE T4 A o] Aol up &=
% 3} 5(coding rate)& PDCCHOI Al5317] A5t AL8-5 &= =4 &
wRlolth CCEE &579] A9 8 4 “1i5(resource element group)E -l o -5- ¥t}
PDCCH®| ¥ 9 AL-8 7}5 8 PDCCH| M) E 4= CCEE 9] 49} CCEE 9|
ol AT == FE 38 He] A wAol wpet A H )

7 A & o) A A 43t = DCIo whe} PDCCH ¥ & 2 A 81 at, Ao
A Kol CRC(Cyclic Redundancy Check)S £91t}. CRColl = PDCCHY]
A owner)tF £ 5o ule} a1-5-3F 2] 'H 2}(©] & RNTI(Radio Network
Temporary Identifier)e} 2l §Hct.)7F vl 2~ 7] @), 574 of wib-S 9]¢ PDCCHEFA
ko] 3153k 2l ¥ 2} of| & Eo] C-RNTI(Cell-RNTI) 7} CRCol| nh2~7] = <=
AT} L= H o] WA X E 918 PDCCHEFH o] XAl 21 H A} o & &
P-RNTI(Paging-RNTI)7} CRC®ll mp2=7] 2 4= QIth. Al 228 G 1 U] & F-4] 4 o2
Al 2~8l X B 5-5(SIB: system information block)E 9] ¢+ PDCCHz}A A 2~ 8l 2 B,
218 2}, SI-RNTI(system information RNTI)7} CRCel| v} 2=7] € 4= 9l t), whiko

=l
=
=l
=

uﬂ(o]g
1

3
=

o, [l
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[93]

[94]

[95]

[96]

[97]

[98]

[99]
[100]

[101]

W NA| 2 el Eo] HAFol digh H WY A2 §HES A A8
?3F, RA-RNTI(random access-RNTI)7} CRCel| v}2~7]1 = 4= 91t}

EPDCCH(enhanced PDCCH)+= &% 5 % (UE-specific) A 1€ ¥ & Y&},
EPDCCH+= @ 543517 4% =+¢] A%l &5 (PRB: physical resource block)®l
A gkt vpA] el A< gk vk} 2o] PDCCH= A H g ol o] A A
S5l A kel Ao 3714 OFDM A EEell A &4 4 9l 21, EPDCCH
PDCCH o] &] o] #}¢d G el A A2 4 vk M B2 9] f EPDCCH7}

A ZHE = A (S, A S 39 Al A 1EH (& 9, RRC A 1EH 5)&
ol ddol] AAE 4 Q)

EPDCCH+= DL-SCHe} #& ¥ A5 90, 2l @9 % HARQ A X, UL-SCH}
A E Ad ¥ 29 s 2 HARQ A X, SL-SCH(Sidelink Shared Channel) 2
PSCCH(Physical Sidelink Control Channel) ¥ & ¥l 9] 3t AW 54 S &
Ut v 9 EPDCCH7F Al € o+ o, @i EPCCHO A EE ZFUEHHE &

A
T At

EPDCCH== &bt B3z 1 0] /2] 9<% 2 B3 CCE(ECCE: enhanced CCE)E
o]-&3te] HEd 4= 9l o, ZF EPDCCH =™ "H = v < o] EPDCCH ¥ ECCE9]
M7 A A = 3l

7} ECCET &9 A9 8 4 1% (EREG: enhanced resource element group) 2. =
T3 4= 9Jth. EREGE ECCE2] REoN 2] w33 & 4 2]5}7] 95} AL-&-H ),
PRB % ¥ & 1670 2] EREG7} &4 3t} ZF PRB % W o A DMRSE Y Z+= REZ
A9l stal, B RE= F377F G 718h= S = L vy Algbo] S7ak=
A E 0 WA 157hA] o] HE 7 o
@ 59 EPDCCHE RUE " & = it} o & £¢f, ¥2o] EPDCCH

A2 e Yok shbel PRB 4 Stk iz F 7] ] EPDCCH A =7}
CEEE

[e)
A2 & 752 ECCEZF ¥ EE 0 224 EPCCHE ¢ 8t A & Tt} =
3 3} (coding rate)©] A A= 4= A th EPCCHE A 9 4 4 $-(localized
transmission) == w-4F4 A $-(distributed transmission)2 AR 4= Q1 o1 o] 9]
it} PRB W RE®| ECCES] w33 o] &4 4= St}
T U= FA FA A 2Flo M AEEa e

45 Fxoi, A A A B 2y Y Fabg G ol A Ao Pt H ol E
FHoE Yz Utk Al GAel= dIFH A A ARE ==
PUCCH(Physical Uplink Control Channel)®] St t}, t]o|E] & & & A&}
t] o] E] & 1} 2 3= PUSCH(Physical Uplink Shared Channel)©] &4-¥ ), &<
g0 548 F#] 8] A8l shuhe] @d-& PUCCHS) PUSCH S A <l
&4 g
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[102]

[103]
[104]
[105]

[106]

[107]

[108]
[109]

shite] dhidol] th g PUCCHe = A B 229} Wl A9 &% (RB: Resource
Block) o] &t RB %ol £3= RBE2 2719 &£E59 Aol A=
e - WS abS 2pX] @ o] S PUCCHSN &3 RB & &5 7 7l(slot
boundary) el A =3} 5= ©K(frequency hopping) ¥ T a1 $HC},

2] o] ®gt dAut

¥ o] A o Eel A el sk 4 #4-2 2El A e o) Muld-carrier) )
B¢ BF LT 5, B o0yo) A Ag = HE Aelo] AL Ei

7l 2] o] ¥ 3H(CA: Carrier Aggregation) A| =5l o] 2} g2 F o H-& #| < 3}7]
A, HEL B Gl e TR HE R} e

o & 3 (bandwidth)= 7F4] = 171 ©]/3-2] 3 E 1 E 7§ 2] ©(CC: Component

Carrier)E " }(aggregation) 5} o] AF-8-3hi= Al 28l @3t}
o A HE Ao = Aol o] M (s, R %v A4S o n|Eh,

o] 7] o] o] B2 217 dH(contiguous) 7 #] o] 7] W o]} )

h= 1
217 $H(non-contiguous) 7] 2] o] k2] S BF o ] shc}, =3

S B
$FY A o) YA EE AZIE Aol e S v 449 5 k.
@92 A ¥IE slelo)(o]a), DLCCE} @) 49 Adda A¥ e

7Nl of(elst, 'UL cC'e &t 771 5 A g 4 -5 o & 2 (symmetric)
HAoletar &far, 1 71 v 2 A4 9-E ¥ ) A 4 (asymmetric) F 4 o] 2} aL gl

ol o} & Felo] ¥t wkEnt YA, o9 E 3 A4 (bandwidth aggregation),
23 Edd 34 (spectrum aggregation) & 1 &2 809} T8 o] AFEE = 9]

T A ool HEAE Aol 7F Agslo] FAH = Aelo] Y-S LTE-A

O

A 22O A= 100MHz 19 %712 A Qohiz A B Aok BE oo nct
e B b= 1) ool Al & Age o), Agahis Alelol o]

& %2 7] IMT Al 228137k 2] & 3H4 (backward compatibility) 541 & ¢ 3l A]
7NE N z=slol A AHgshE el F o AR F gtk o) & BojA V1E]
3GPP LTE Al Z=®lo| A = (1.4, 3, 5, 10, 15, 20}MHz ™ & #%-& =] 13}, 3GPP
LTE-advanced A 2~ 81(Z;, LTE-A)| A = 7| & Al 283t 2] 5318 98 4719
o F5REE 0] 860 20MHz R U & A &5 A At =5 & 5= QI 3

B A B AL WA LTS AE N2 A8 o
o] Exh g eglol A2 e G ES Golste] Aelo] WL AYFEE @
5 gle,

{

LTE-A Al =812 54 2145 ) atr] sl A(cel)] Nd & AFE-gHT]

Arest 7l gl o] B3 842 v Al (multiple cells) 374 0.2 AA S 4~ 9l
A& sheke A (DL CO)T A3 A AHY(UL CC) g9 =3 o =
Aoy, Fdd A AE-E 5 Q4= ol upebA], A& stk A A
i = Stk A A A A Ad o wE A" Qv 54 whido] w

shbe] H A ® A Al(configured serving cell)S 7FX] = 7 $- 171 9] DL CC9}
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[110]

[111]

[112]

[113]

[114]

1719l UL CCE 7HE 4= o, 54 ddo] 27) o] o] Ade AW A&
7HA = 7 9ol = Aol =k ] DL CCE 7AW UL CC Y == 19} 271}
1R 2SS Ak

E=, L HE R DL CC9 UL CC7F 74 E 5 At 5, 54 dido] th==9
AAE AW Ag 7FA] = 49 DL CCY =Xt} UL CC7} vl B2 7 glo] B
A% A 5 ) =, 7l 2l o] ¥ 3(carrier aggregation)-> Z+2} 7l €] o
Tl T FI AR 8 F ol AE yito g olgE 4
AT A7IA, BEh= A(Cell) & AHE4] 02 AVEE] = 7] A 5o A F=
g o g A= FE-Fo]of g},

LTE-A Al 228l o] A AL-&-5] = A2 Zglo| ] Al (PCell: Primary Cell)
A A 2] A(SCell: Secondary Cell)S X33t} pAl 7} §Al.2 A | 4l(Serving
Cell) & A& 5= ¢lt}. RRC_CONNECTED Aol 91 A7k 7 2] o] # go]
AAE A EAAY Ao BES A DehA] &= dde] A5, pARw A%
AHl Alo] ¢k 3} & A4 &), §HH RRC_CONNECTED At Ej el 91ar 7 €] o
Wetol AAH o] g spit o] o] AHl o] EAlet o= oo, A AP
Aol = pAl i} ahit o] o] SAlo] gk

A ApAl g SAYS RRC 9B & B3 274 E 4= A o) PhysCellld= 4 2]
) Az A EAE 05E 50374 9 A 53ES 7R T SCelllndex = S-S
28 st7] 9 sto] ARE-H = ZFEFEl(short) A B AR 18] 774X o] 42
7} e}, ServCelllndex= A1 ¥ A(PA = A4S 2 HEL7] Y5to] A5 =
Zrefgk(short) 2 AR 0 77-4] 9] G 4kS 7H TR 04k-& pAlol] A 8=,
SCelllndex+= SA ol #-&3t7] Y8to] v g] o ¥t} =, ServCelllndex©ll A 7H
Zh2 A ID (Fei= A 1Y ) 7HA = Alo] pAlo] H T

pAl-S Z o]l ] G0} (M=, primary CC) Aol A & 28k A& ol v] gt}
wiho] % 7] 9°2 A A(initial connection establishment) 374 -& 4= st A A4
A-A7 A S st AFSE = o, E o oA A AIH As
A4 75 vk gk pAlS Al elo] WE Sl A E A Al 5
Aol #a FAle] T4l o] B Ag o gic) &, w2 2Pl o] padlef A vk
PUCCHE &9 Wol d5a = JJom A28 AR E g5t U
AaHE W sl=d PATHS o] 83 4= )t} E-UTRAN(Evolved Universal
Terrestrial Radio Access)< 7] 2] o] ¥ 374 & X Y 8}= w@idol A o] 54 Ao
4 ¥ (mobilityControlInfo) Z E3}3}3= 4+ ¢ A% 2] RRC 12
Al 4 4 (RRCConnectionReconfigutaion) M A| A & ©]-8-3}o] H= QB A5 ¢ 3
PAITHS WS =5 Qi)
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[115]

[116]

[117]

[118]

[119]

[120]

Fol A PAS A2 e Y x] A5, = sAlofi= PUCCH7| & A 814 &=t}
E-UTRAN-2 S48 Al &) o] B3 3+ -2 A Y shi= whidof Al 713t o,
RRC_CONNECTED ‘g Hol] )= T d Ao 547 dd ¥ REA LY JHE
54 Al 719 (dedicated signal)S F3l A3 = A A 28 AR O] WAL
TAE s A F FTtol] o sto] AlofE = glon, o] ul A9 AlF 2 RRC
A2 247 (RRCConnectionReconfigutaion) M A| A & ©]-8-3+ 4= )T},
E-UTRANS #Hed 5 §4 Qto| A B R =) A~ES7] Bohs v &2 Alo] gt
e 8 & 7FA = E4 A 219 9 (dedicated signaling) & 5= Lt}

Z7] Bet 2448} g o] A=y o] Fof], E-UTRANS 172 A4 2}7g ol A
Z71e) A E = pAlel] FE7tsto] st o] o] SIS et HESAE
TS g ATk Ao Wt el pa H SAE A7 AEUE
el 24 F2T 5 Sl olse] AA] oo A= Zefo] e FEHE
el ol(PCC)i= Pl FUS |2 AFEE = 9lo, A AXHE
7N el o](SCO)i= SA 7} T A3 o u| &2 AFEE 4= 9t}

L5e o] 489 5 9w T FA A ARl A AXHE Fg|o] &
ANelo} Wyt 49 & vepdh

%59 ()= LTE Al =Blo| A AMS ¥ = g Al glo] 725 Yeldth A dE
7l ] ol ol = DL CC} UL CC7F 1t} shvbe] H 2 E 7l 2] o] &= 20MHz 9]
T WY S 7 4 9l

%59 (b)«= LTE_A A =50 A AR&-5] &= 7l 2l o] W3 25 el & 59
(b)2l Z$-oll 20MHz2] T3} A7 5 2= 3712 AEXIE Aleloj7t A3=
7455 HErdYh DL CC9F UL CC7F 242} 3 7§49 21, DL CC9F UL CC 9
Aol Algko] 9l A2 ol A g o] Wehe] A9 W& 3719 CCE F A9
BUeget 4= 9la, st A A G/ o H E als 4= 9l gk A
A/ elHE $41E 4 )

qhef, 54 Aol A N7) ©] DL CC7F o] 3= 7ol =, Y EH A= bl M
(M<N)7} 8] DL CCE &3 & = vt o], &2 M 7} 9] Al §¥ DL CC ®7H&
BUE ¥ DL AT E 218 = Qlo}, ek U EQ = L (LsM<N) 7 2] DL
CColl M-S F0] 8 DL CCE vhido] et 4= gl o, o] & 3k 74 -¢-
UE+= L 7 ¢] DL CC+= Wh=A] BBl el of gt} o] & gk W21 & ek w A
Aol & Fibo] 284 4= lTh

stk el A AF o] whg o) 52 0h47(YE1= DL CO)9F 3 &F% =1 AF o Rbgu
T+, UL CC) Alol o] % 7] #](linkage)™= RRC " A %] &} & 391 Al &

H AL A L A| 286 A B of &l XAl E 5= dTh o & &0, SIB2(System
Information Block Type2)°ll 2] 314 2] == & 7] X] o] 2] & 4] DL A 3} UL
AHd el 3ol FAE Ut FAA R, A= UL THEE UYE=
PDCCH7} %14 ¥3= DL CC$} 47| UL T E & A8-8= UL CChol 9
HAE om & 5= 2l o™, HARQE 9 ¢ dlo] ¥ 7} 7 %% += DL CC(*:+= UL

PN

N
PN
N
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[121]
[122]

[123]
[124]
[125]

[126]

[127]

[128]
[129]

[130]
[131]

[132]
[133]

[134]
[135]

[136]

CC)9} HARQ ACK/NACK 21 &7} 71 %% = UL CC(®+ DL CC)3He] W+
HAE e 55 ok

L6 AlElo] ks Al sk Al '] Ao S A g ol Tk

T 68 Fxstd, A% A(configured cell)< = 50 4] &} o] 7] X =12 A
TN 548 s AR We 5 Adns o A2 ddE dgd
T ok AA " A2 PDSCH A 5ol o) 3 ack/nack 21 5-& 213 AF¢1-& 1] ¢

o oFaf] =& 4= ). A3} H Al(activated cell)= A H Al F9 1 A A 5
PDSCH/PUSCHE #4855 A4 % 4 24 PDSCH/PUSCH A4S 9]3t
CSI(Channel State Information) X.31. 2} SRS(Sounding Reference Signal) % %=
T3 sHA "} v &4 3} ¥l Al (de-activated cell)= 7] X =1 2] W # = Elo]y
& 2tel 2]l 4 PDSCH/PUSCH A %2 8HA] %55 dhi= A=A CSI B.aL 3 SRS

A
o
o =

X

%%T}A .

-

NB-IoTE 98t 5 7] 41 S (synchronization signal)
NB-IoT A| 2=l o] A & 7] 41 & &= NPSS(Narrowband Primary Synchronization

Signal) 2 NSSS(Narrowband Secondary Synchronization Signal) = &2 = )

o] u], 504 7} 2] a1 Bl AlF 2] EBAE-S NSSSoll o8] A A= 4= Ut}

WA, NPSSE 98l o] &5 = Al 2 dy(n) 812 10| i & =3k o o A9
A} 32 3= A| 3 2~ (Zadoff-Chu sequence) 2 F A A2 o= 91t}

(4111
mm(nH)
d,(n)=S@)-e T . n=01..10
ToF2] Jo| A, AP S FE A A Rl Z:(Zadoff—Chu root sequence index)
uis 5o, M2 UE e Lti}ilﬂlr/H@S(l)%}%E olal ol d 5= 3

32 S(0) 4t A9 E YEhd

[3£3]

Cyclic prefix length Ne Y
Normal A A A []A

NPSSE ¥ 3l o] &5 &= Al d v o er e Fal A

2 4 (E)(resource element(s))°ll v & 4~ )}

TAACRZ Bz e NPSS/] EEAEE el sA g e
FE7Fol &= Hart ) v NPSST) ¢l 9] o] shake A A x AT o)
So1al ol EE S Bal A Hchn b4 - gleh £, gue Fol



16

WO 2018/236165 PCT/KR2018/007039

[137]

[138]
[139]

[140]
[141]

[142]
[143]

[144]

A B ¢J ol A o] NPSS Z&o] o] th& A B QoA o] NPSS9 & ¢
FElL ZE(E)E o] &ertal 7Hg e 4 gl

of wl, Al {2 di(n) vl A ZH N, ZHEIgh e B2 QL #5004 2F
224 (k, Dol vl =™, AJE 2 dn)2 lE 2 ko7t 7k SA U E g F,
Ae 2 o] Frhshs AR wsg 2 = vk A 54 32 Al S (cell-specific
reference signal)7} A &5 = A 249 T =+ A 849 A9 allE
AlF 2= 8 4 d(n)<= NPSSE 98l o] &% | 5= A vk, ul g Aajel A b8 4

o)
PR T

&S =, NSSSE A8l o] &3 3= Al 2 d(n)& 2914 20 whE Fub
e A Al a2 EH A 3l

' (n'+1)

d(n) =b, (m)eijzmgfnei] 131

n=01..,131
n' =nmod131
m=nmod128

u =Ny mod 126 +3
‘- NTI}T)CCH
126

814 2004, o)1 A2 by () T 4ol )3 o A, Z el 9 A 0ol A
#4imE

)

t

1= 52814 300 o8] Fo] 2},
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[145] [3%4]

g b,(0)...p,(127)
1M111111111111111111111111111111111111111111

0(1111111111111111111111111111111111111111111
111111111111111111111111111111111111111111]
m-1-11-111-1-111-11-1-11-111-11-1
111-1-11-111-11+-1-11-111-1-111-1
1-1-11-111-11-1-111+-1-11-111-11 -1

l-11-111-1-111-11-1-11-111-11-1-11
1-1-11-111-11-1-11-111+-1-111-11 -1
11-111-11-1-111+-1-11-111 -1
m-1-11-1111-1-111-11-1+-11-111¢-11-1
111-1-11-111+-1-111-11-1-111-=-1-11
111-11-1-11-2111+-1+-111-11-1-111-+-1

2 11-111-1-111-11+-1-11+-111-11-1-11
1-1-11-111-1-111+-11+-1-111+-1-11-11
1-11-1-11-111+-1-111+-11-1-11]
m-1-11-111-1-111-11-1-11-111-11-1
111-1-11-111+-1-111-11-1-111-1-11

] 111-11-1-11-111+-1-111-11-1-11-11
1-11-1-111-1-11-111-11+-1-11-111 -1
111-11-1-111+-1-11+-111-1-111-11-1
11-111-11-1-111+-1-11-111 -1

[146]
[147]  [5°213]

Of:33 /2)mod 4

[148]

[149]  NSSSE #8f o] &4 += Al 2= v 33 22 WA & B8 A 8 4(E)9)
uH.JJE] 0114_

[150] TFAH R, Bl el NSSSo| & A& ths] &gt otent
FE7}F ol 49 Bart ek e Nsss7F el el sy Az NEe
52_015}01-51]4 JEEE¢H xqf\_%]u}v,_ﬂ.z%ﬂ oi;} JE_J \;_}UL%_ZFO];S
A B g Q) ol A o] NSSS # 0] 9ol o] th& A B e qlo A 2] NSSS9} 53t
obg| 1} IEEHE o|-g3tc)a 7} & 4= it}

[151] Al 22 d(n)2 d(0) FE A 8.4 (k, Dell o220 &2 vsg f T}, o] o, A[E 2~

d(n), 741 2 d el BT ]l #9o 4, 12 7)ol EE M B Al gjo] &l 24
A el 2~ k7F FIbebE AT E, 1 o] Fof] shdEl W] u)
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NS
Ao 43 Qe o] Z7FshE AR vfsd = 5= Q) o 7] ol A, A
I Yd2 nimod 2 =08 W= T A g oo st} o] 7)o A,

[152]
[153]

[154]
[155]

[156]
[157]

[158]

[159]

[160]

[161]
[162]
[163]

NSSS
N, symb

ghe 3590 o8 Fo1 2 5= ek,

[3%5]

Cyclic prefix length | Niod”

Normal 11

A5 R N5 AFAE AD 240 FANE AL 250 Z5, 0
A2 22 dny& NSSSE 915 o 85143 SEA1 vk, w3 A 2ol A 7he 9 4
olq_
PA .

3, A< 3F NPSS 2 NSSSef &he], Al g &S 918 NB-IoT A g %9

74 g-ol oFell o} -2 'aNPSS' % 'aNSSS'7} 714 o2 e 4% 9l
o] 7] ol A, 'aNPSS'+= &4} ¥ NPSS(advanced NPSS)E 2] v] 8} aL, sNSSS”: Bl
NSSS(advanced NSSS)E 2Ju| & 4= 2l ]}, o] u], 'aNPSS'= NPSS2| 3 =

ol s e A v, NPSSef= H = & ol 5 Ut} o] &F AL,
aNSSS'L NSSS9 #& 5 ol sl a7 v, NSSSeh=H =& H o= 5%
S

WA, 'aNPSS' ] -4 of] T aho] -4 4 . =2 4y Lt}

2714 0 & 312 ¥ = aNPSS7F A4 gt =8kl 1 o3| Aoy = 7]E9
NPSS$} U e A5 & A ETHH, NB-IoT @22 &9 A7 NPSS &
aNPSSE B A &8z 7| A o2 E 5414

A& 2= 7| A 55 2 5-F NPSSE 7418 A1 A &

el A], aNPSS= 7]1=9] NPSSef th= A 4= 2
PAPR Rt} 4] ¢F oA NB-IoT ©de] ++¢ U AL Ex o] S71E
HaAagsh= Wi o= d7ld S o7 v o] & EAd sty fste], v ol
A} 5325 Al 2~ (Zadoff-Chu sequence) @] FE 18] 2(root index) <} 7 H
F T (cover code) S AT 4= AT},

1) aNPSSE 9 &k A5 52 -5 A 2~

aNPSS+ <=3k 78H2] 19 u o =2 6& ol &at s A4 = Aok

Aubx o 7 Zo| L& zhi= A X3 Al H 22 FE(root)7Fu 2 L-udd A9,
| A ~ES M2 A9 &4 (complex conjugate) YA o] &2 1] AW Z(sample) 7}
gk o] &4 U5 8 (complex multiplication) = A& /g s 78 4 A& A5 o]

SAth HEEH o] 3= NPSS9} 5 A 3 PAPR 542 7HA 5= 9lom, L Aole] Alf 2

>
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[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

ol A NPSS€}9] a3t gho] v& 2k zhe= o] vt

= W7 A (legacy) (5, 7152]) NB-IoT ©& aNPSSE A &34 58 &5 o]
= O™, aNPSSE ©|-&3}= NB-ToT W&'2-2 NPSSell th &t 544+
Y F(module)E A &85 4= Q. o] =, 7] Al Al (cell search) A| ] 3l & 8
Hk& 3h(anchor carrier) 2] 7] X =7 ©] aNPSS& A 4-8}=%] o] H-& & 4= ¢l+=
Ao, BT ZAo A 53] o] Utk LR, 7 E ARG EAT Tl
zk7] wj<Eoll, NPSS @} aNPSSell o &F 717} o] A543 ghs 74 &hell 9o,

FAGIEAE 448 5 A= FHol 4L 5 9

2) aNPSSE ¥ ¢ 71 2=

NB-IoT THa-& A< gt 782 1o Ao ¥ 7] 2= S S4= Olﬁﬁ}ﬂ
NPSS A& sl A717d 54 71Hke] Al ¥4 (cell search) S 73 & 5~
o9} e white] 78-S 315, 7] AlQtE 'FE u=6'> NPSS 2] 'FE
u=5'¢} T E A B TR AT

upeb A, NPSSS] AW ZEef o dat S0l Y& 2 AW Z=E
aNPSSOﬂ Z] _9_61— sﬂ e} 7]_ 9}1\14_

L7 AN 2= -85 79 NPSS B aNPSS 2| A7 g3 54 &
SR=RNiA=g

E3], = 7a3= NPSSS A8 I=(S=[1111-1-1111-11DE A& A S
NPSSe] #4773 5442 Uepdt,

o2k =¥, &2 7b h#] 7di= aNPSSOl thal 7[E2] NSSso| An| & 9f th&
7AW Z=5 A &3 7392 aNPSS O A7 54 & Vet 7 A4 ', &=
7b3= aNPSSol] 18] =& S=[1-11-11-11-11-11]Z o] &3 H$o
71743 EAS YER AL, & 7ei= aNPSSOll AW A =& S=[-1-11-1-1-11-1
11118 o] &35 459 2743 548 el AL, & 7d= aNPSSell AY &
S=[11-11-1-11-11-11]% °o]-&3s A2 27 d 54 epd,

% 7a WA 7d7FA &) 2ol A @ 71 Al NB-ToTol| &l &3}3= 12 3£ 3= NB-IoT
whibo] 7] 2] NPSSE| 718 =& o] &5t 27| d#& 34 8k 4 5-o|H, NR
Al 22"l (of]: Rel. 15)e 4] 318 ¥ 3= NB-IoT L8| X = 2+ 1o A A F A 71
718 25 A &5t A& FAE 495 verd

L 7a0) A & o], NPSSE] AW 2 =& &85t 4 5o A7 4h-2
4 2Het timing$! 574 "ol A H o gh& 7HAH, Sl EFo]l W (timing) & 71 F o E
FZ BGNA HF(peak)(F, F2 AT)E FA S 3 A ghe L8eks
g%% ﬂﬂ 3l Zg Z] Pr(51de peak) %}F_ /\]—];H palKe) o7l tlo %}g AR

Hhd, 5 7bo] o] 81 AW ZE= 5 HT ghe A 2EA] gAIRE g Est
Elo] ™ =9l A W& J o HF(F, HE A )E 2w o] At o]+,
o] gro| 24 Adsol d3tE o1 d + A

e = 7co o] 89 AW =T %23 timing H Z] ol A narrow peak &
zhx gk vpE QI g g ol AXA FA o ® & FH HF 4h& 2=

[‘

R

Lo
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[175] W3 5= 7del o] ¥ A8 2= &3 soly Aol A = 7ask FAE F&
HTFE 7, B 7c Bz 5bE 9 A58 280 B9, 5 7dE 3Farsh,

2] 71 A] NB-IoT ¥H&e] NPSS A&l &= A9 J&S 4] &
54E 2= A4S g% 5 vk whebA], aNPSSe] AW A= SHE [11-11-1
A1-11-11]0) 23 E 5 Q)

[176]  7&=3 A3 Zo] Algkd X}Ei-%"— Al 222 FE(u=6)9 71H Z=(S=[11-1
1-1-11-11-11])3= aNPSSell 55 485 #| @31, 7]E 2] NPSS(u=5)2} A ¢H3t
S=[11-11-1-11-11-11]1Z 2gs}o] 2-&5 71}, 7]& NPSSe] #H 2=
A Qbek= (u=6)2 AFsto] 7 sh= WHol e E 5 vk

[177] Uh5 0 2, 'aNSSS' 9] 1A of] djsho] A A o 2 by )

[178] A3 NSSS Al AAE FASHE AR (d: 282 2 L 3) T ust 6=
HFsto] aNSSSE A & 8h+= -5, Al AA e NSSS A&l d&d& = +
otk o] & et & e ahe], <3 404 A4 2 H NSSS2| b(m)E F713h=

Wl WA 2R g il o] 8-8Fo] aNSSSTF A E ol

=7HH 0 269 32 FUFehE WS B3l aNSSSTF Al E 5l

[179] 1) aNSSSE 9 &F by(m)

[180]  NSSS9| AL Z= Al PAE WA A oL, b(m)TH WA iz 71351
aNSSSE A 81 -9, dl A A NB-IoT @& 73 &= 37149 b(m) <]
AEE AN ESHA] 289, aNSSS A& S A X=38H= NB-IoT ©H'&-2 NSSS A& &
A AFEH B4 54 (complex multiplication) 2] A 35 A 283 4= =
&3 o] otk whebA, aNSSSE A3l 0] &5 3= b(m)oll = 71 2] NSSS €] by(m)ol]
o]-&¥ 1283} 3}D}u}ﬁ 3] ¥ (Hadamard matrix) ] 1, 32, 64, 12825 #| 2] 3t 7k 16,
48,80, 112 9 & 2717 o] &3 4= gt}

[181]  2)aNSSSZ= 93k e 7}

[182] G512 33} 7o), 0,3= 0, 33/132, 66/132, 99/132% W] 20msecn}t} =313 =
AT} 1A aNSSS 2] 75~ 0= 33/264, 99/264, 165/264, 231/2645 v 20msec 7T}

shap A, =470 Y] 3] A JF o E et e 54 o=

AE 5 ok

[183] 582 423k 43X E Zh(er)°ll = NSSS =+ aNSSS ] A A# 52
SR=RNiA=g

[184] T A% 2=, 5 82 NSSSE AR&3h= 4 -9-0ll &7 4k(el: Legacy NB-loT
w/NSSS), 8: 2 33/264, 99/264, 165/264, 231/264 5| A A1 8] 3+ aNSSSE =41 3k
7 5-oll aNSSSoll ]84 6;4k-2 o] 83 A5 d T Fh(all: Rel.15 NB-IoT w/aNSSS)
2 NSSS 9] 8¢5 AL-8-3F A&/ 4k(ell: Rel.15 NB-ToT w/ NSSS)9] 54 &
SR=RNiA=g

[185] 58S sk, A gk X ERE & 5 150, NSSSoll A AR-8-% 6
={0,33/132,66/132,99/132} 4t X T} & 6; ={33/264,99/264,165/264, 231/264} %}
AF-8-3F aNSSS 9] F &g k& MR g o] A4 &2 A S AT 5 ok

5,

—W

N
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[186]

[187]

[188]

[189]
[190]

[191]

[192]

[193]

[194]

[195]

o
1
>
rlo
0%
fol
0%
o
N
)
i)
o
ol

7 3Fo] aNSSS 9] 62 {0,33/132,66/132,99/132} 7}
AelEl 5= Q) Xk 6,={33/264,99/264,165/264, 231/264} 7
ol A Al o] A& elA o] B2 e s E a4

O

3) aNSSSE 9 3 AH¢ v =g

T 3p= A 8 A Q1 (Frequency selective) 37 o] 4] = NSSS 9| Al A &~ 3% 33
A o] ywha 4= At} o]l uhk, NSSS9} aNSSS 1He] Hadd 5A4S A
ul] =g 3} o) A 9 3H(randomization) 3Fi= WHH o] a1E E 4= 3Tt

5 9:= NSSS 3= aNSSSE ¢l & A4l vl ¥ o] ol 53 vhetviln

%95 #5189, 1 9a %] 9d+= 1, M A OFDM A4l &9 k, WA 2h<d
(Resource Element, RE) ¥ 2| }-E] F=3}57 -4 v} <3 (frequency first mapping)
© & NSSS HE3= aNSSSE 235, 1. M4l OFDM A & 9] k. W15 RE
X A A A EE vhebA 2abe o2 vy shs A9 vl
vebd .
2, % 9a3= NSSSoll thak A9 w3 w4 o] 11, = 9pi= %= 9ao] A A9
FDM A% 91302 574 g3 o 5 A7l Wl o] th i, ¥ 0ot &
bl ) < B ko) = el e A o], 12 od i 12 9a A 7
A D FRE AAXE Z2EX R AIZE 941 v = (time first mapping)
= WA ol

1 vhAlo]) b2 ) 7] A] NB-IoT ©22] NSSS A4 EA4 &
1

RO

oL 10 o |o
f

>
o

;

ot & =

2 ot 7
Dt
— ™
O_Qif;
~N O

2> e
>,

tlo ot
oo X
Ao

S
=
oo gy
>

b ol
)
g
o

UERATE 5105 a8k, I 10a 4] 10d3= 5 9a W 4] 9dell A A € 2 Akl
=g wWrajol] whE 2 71 A] NB-TIoT &'22] NSSS AF 5 2.3 Al 22 0] 54
5745 YEbdn.

% 10aoll A F1E 4= od= o], Bl AA NB-IoT ©27] 2] NSSS AH% -5 A] 2=
S g 533wt uol FAR Aol Al Aolrbre] 3 7Y, 1A
e g goll= Ao e R W2 FR g S48 2tk vk, 5 10b WA
719 NSSS A5 32 -3= Al g 229} A7 uobu' 23l A ok 50% 4 5ol 3 B ati=
e zhe AS A = ok 3 5 10c WA 2 o] ush u 2 5el A
719 NSSS AL -0 A 20} bh-& AF 543 gh& Holu), 574 udtu!
2ol M= oF 70% ol /g2l =g ahS ZEerh W, 5 10d A2 B ush
u ZRel A VB A Al o G A 0B Bhe Jo A dle 2
Ag g 5 3

ol

2
=
=
o
Z
@3]
@3]
w2
1o
Dy
(o,
=)
)
ad
4>
o
i
kr
=
o
S
>
rlo
>
o
o
o
=)
)
o
4>
o
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[196]
[197]

[198]

[199]
[200]

[201]
[202]

PP ol A ghe At & 10dell vrebwt A1) w5 ubala} A gk o] F Aol
A 8= 5 Q) g, 7] 9] NSSS9| by(m)<} & 10dol] WHER 214 vl
WAl g A jheto] A &= Ak, = 71 NSSS O ARl w3 k2 2t A 9Fsh= b
m)2] 128 Ftrint= o] A kS Adtste] FAE S5 )

Yhdaho], NPSS2F NSSS 9] -2 R A% 91X += NPSSTF 7}
A5l A&EAY, = NSSSHF 7 A S H = ok Ao R

5 ATh =5, 442 @ NPSS % NSSS7F ol A 2. Al A 28 2h=
NPSS®} NSSS7t 571 A5 = 74 -5-oll &= sl G Al =7 371 A5 =
Arzy Qg 25 Y] A= =g %W% £ U

Lok Aest aNPSSsﬂr aNSSS7} A &5 = 749, NB-IoT ©'&2 A| 28l 24 H (o

MIB-NB, SIB1-NB) %= 5714 <1 ﬂio] Q)-8 :,E oltka st 5= Qi) =,
NB-IoT ¥4 aNPSSsﬂr aNSSS A% o] -9l w}e}, 7<= MIB-NB 2 SIB1-NB
A& A set 37 371 7146 5= MIB-NB9} SIBI-NBell th gk 371 A& A %3
T ) dht o] A 92 NB-IoT §'2-& A| A8 G R o] 27120l JR A &0
U= Adolefar dhE = 7900, a4l o] aNPSS$} aNSSS 7% of & whetst

-

r
el

, 742§ aNPSS©} aNSSS+= 7] %] 5o 4] NPSS 2 NSSSe} &7 &

1 0% HFEoof otz A oUW, 7] A5 9] o] kA 578 At
NPSS¢} aNSSS7F A 549 5% A Th. B3, aNPSSe} aNSSS o] 7] 4 =
7];@ ] 4> Hi= /\LE Ealx% o7 7ﬂ7<4 =] Z,:E o) otq NB-IoT ¥ /] %7@
A &2F& 2184 aNPSS <9} aNSSS A 53 A H GH (o A% F7] &
71 Aol A e 4= glu). o] 3= aNPSS 9} aNSSS 2] A4+ O%rg NB-IoT

Aﬂ oF 5= 8l 7 $-oll, aNPSS €} aNSSSE H &2l = A= of 317]

A3 271 W= 7 -of] el A 7] A o] aNPSS &} aNSSS <]

28 A Sk 4= QT o Rk, aNPSS9F aNSSSE 7|HEo & 54 -&
Q1 F2& §18ho], aNPSS©} aNSSS9] & Al 22

QI = A e A e = 5 9

m_1>4

rum Jlm

=2

_l

oo o T Gl o o N 2 N

off Ay 2 B2 L i oft Z o N
Mo Ok o 2 N
>

al

ESH A< 3 8-S NB-1oT Al = 14T of L] 2 LTE Al =8 th e & 9] o7&
2H-8-3}= eMTC(enhanced Machine Type Communication) 2} -2 A =&l o] &=
TUatA 482 5 Ak 53], 45 g aNPSS 2/HE= aNSSS 7l 7 Zol,
eMTColl A Al T ok Al 28] AW o] 155 93 A A& a84 0= jis]
A MEE F7] A Z 1= 7152 PSS Z/HE= SSS7F ¥ d ¥l o] A 45 =
A5, ol Al ~® Ao} e El G H (o MIB Y/%E = SIBI-BR) % &l & Al o] A]
F7LE AEE = A AT 5 Ak v Y] A a2 s 5

ATt =, dhdo] Al g g of| A Al g A 8RS (cell search enhancement) 9] &+

0>“
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[203]

[204]

[205]

[206]

[207]
[208]

[209]

TN NEE AESA £ Aol &, Al B T4 Ao A] G Al E)
AHE7F F71 ASEHE D Ao A &dH 571 A7 s s 7S
A
53], eMTC Tdo] A &M A5 aF4& 93l 4] NPSS H/HE+ NSSS&
FIHA o2 FAlskE A9, sl E Ao A NB-ToT A H] 25 A] d8h=A] o -9

upeha] of#f of o] F 7hx] A -2 S EE 5 AT

AR 2, sl Ao A eMTCF NB-IoT A 8] 25 EA]o)] X A3l= 49, eMTC
2 s Aol A NB-ToT M H| 25 98 A 55 3= NPSS Bl/HE+= NSSSE
F7HA o7 A6 ] Al Bl A s ERARS )T E 4= 9t} o] ], 2
AuBz A sH B2 H Q] 9 X A= LTE PSS/SSS<} NB-IoT NPSS7}
7| A= & 2B F Aol A F)oll A= LTES A B4 918 2159 NB-IoT9] &
S gk AT EAl ASE 7 Aok webA, eMTC @ido] oju gt 25 &
AeHor FAEA] ool thaf A=, sl dhido] A e 5 glon,
EE 7 A o2 AA] B2 F2& T 5

AR, sl A A eMTC A H] 223= A4 8HA] 7, NB-1oT A H] == A] 1 814
= AT, 7IA S A Aol A NB-IoTE A 8] 2 84| &=, eMTC v 9]
A g4 s S A8k, 3714 S & NPSS9F NSSSE A5 o= dvt. o] o,
U} 2 NB-IoT @&o] 3| & NPSS 2} NSSSE =4131e] 8 Al o] 4] NB-IoTE
Mu) s 2l e w2 Q1= Ala WA st] fste], 71 A 57-& 7] NPSS 2
NSSSo} th& Al 5 &5 #4537 o

o] 749-, 7%t aNPSS 9} aNSSS7} A8 4= 91t} o] W], aNPSS 9} aNSSS+

At AE I Y A& hE stoll M AEE = o, BA vkt ofd
H|-J 7] gk 9 X o M HAEd 75 vk =8 LTE A2 2 2} (cell ID) <}
ol gk NB-IoT & A EAE A5t A5 o7 o, o] & &2 5o+
LTE & 2] Hx}e} NB-IoT A& 2" 2}e] gk w3 W2l o] A ojd =5 v}, thwl,
o] e} o] A A NB-IoT ¥ A H] 2= 8171 9] &k aNPSS$} aNSSS 9 Z o] ofd
74 §-¢ll =, NRS(Narrowband Reference Signal)& ¥ &8} 4| &3l AE52 4 Q)&

ao) Fol Y& % 3

A}

L3k A7) Al <kE aNPSS2} aNSSS+= NB-IoT 2 eMTC 9} -2 &t & (narrow
band) A =81 2] A T A5 e so] & itnt ofy g, A28 AR o] A4
TH AE AN MR GEE 75 vt o]l A, Al 28 K o] FAE
wibo] ARE V] EA = 714 08 Y vholof 3= Al o] A H (<] MIB
2 SIB 5)E oju| s = 9} Sl ARy A AR A o=, Al o 7 o)A
A] A|(paging indication) H=4= ¥ ©] % | A] %] (paging message) & 2. & 7] %] = 0]
kol Al Al =’ A RE 7Bl etekE A A E S 5 Q)

Ak 0 = A Al (e LTE Al 2~ 7))ol M <= 54 1 {H(paging
occasion)°l| 4] P-RNTI & 2 = = 5% ¥l PDCCH, MPDCCH, *=+= NPDCCHE
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Al 22E'll A Bo] ZRAN(EE HA) A5 A A o] =, NB-IoT %= eMTCS};
2ol A 8] 8-(low cost)@} 71 Wl E] 2] <=4 (long battery life)e 57 0.2 3}i=
Al =Elo M= e AR oA a2 ol X & o vt o] g &
a#sle], 57381 $18he] A A E NPSS, NSSSE U7 W g sle] A A e &
283t 4= 9l o, 71E2] NPSS 2 NSSSe} %3171 ¥3le] 2% 3t aNPSS
/= aNSSS7F AFEE 4= Qe

[210] o] wj, #l o] AR} = A28 K O] A of Feof] thEk Y B =9 false
alarmS 0] 7] 23}0], aNPSS /5= aNSSS 2] Al 2] Hz} A Zo] HE
ARE A ARE A Fslo] o o] % AAAE &g 5= At} o] W, aNPSS2}t
aNSSSe| A& A= =g At A K %’ﬂ ¢ A =E Y AEE oo k=
2 ol H o] 73] T AASt] 54 X =2 A gHE 7 o,
F71H EEH|FV] A o' AEEH 3 3‘—*—‘1 ol g}, o] o] A XA A=
By = Ao, ol E AES G2 T2 A AF R A e 54

TR Fok Alsg g Re] AN B E B FASA GES old i

T

F

=

S
[211] E3H o)of 12 S5 & aNPSS 9} aNSSS7F -85 = A ol =, T U &
7| Ao 2 E] A4 ¥ = aNPSS 2 aNSSS7F v 3 Al W/mei= Al 27}
old = Q) 5, A vl 8- 2 88 ¥ = A 9-of = aNPSS$} aNSSS7} vl
Ao} oA et A H (ol A A EA, A 2] ME)E AYE I o T AT
H o] A A Ao} 2 G ' 2g 5= 7 F-olli= 7| aNPSS 3/HE 5= aNSSS
AdEvit & R E Add = ),

-

[212]

[213] TS, A< dt aNPSS 9} aNSSS+= TDD9} FDD 9] o] 5 R.E (duplex mode) &
THE7] YA AFEE 5 A o] A9, aNPSS 2 aNSSS+ A< 3t
MEsee) 91215k ol @ A Ao AEH % ek, E, TDD A 298] 5]
A& 2 AFE-E = 74 99l = UL-DL A 4 (UL-DL configuration)< 7-+-3}7] ¢ 8|4
aNPSS©] 5 u B/ A 257k AbgE 5 Yok

R14] B B0l AN Sl o]F RES TR gl AL eE S glon, 2
ui= UL-DL A AL T3] gleiA A 4= 9lr}, whef, UL-DL A4 & 2.5
TES 5 Qi FE 0 WEE AN 259 $H7F FEEH AL BE

UL-DL /gzé = TFL%%E]— Z,: OIEE 2E 1/E1:}; ﬂtﬂ A= /\]__Q.'O‘]- ] [q—% /Kélé:
A3}t oA E = Ao, UL-DL A 5 ARhs 78 F AEE FE
/= A 229 E/77FAFEE 4= ) =, UL-DL A A of] u}e) (a)NPSS 2
(@)NSSS2] A el A1 271 &A= = 7%, (a)NPSS+ (a)NSSS <2
/\o]-pﬂlec?l _?4;‘(] ;ﬂl—ﬁ]oﬂ lj]ﬁP ?rLl-?Jﬂ- &t /\ OIL—_ ZJEE 7(41’}6]— 2= o] ouﬂ
Z=8-3 e} o] A g, @2 (a)NPSS ¥ (a)NSSS A= o] Z o] TDD-8 MIB-NB 1=
SIBE Z3aj|4 AA UL-DLAA L =3 4= 9

[215]
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T 2 TR E et R E AT R Tk oA V] A, A o'
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3 4] 2 E Fho] FDDO A o] &5 gLl ¥ H T (subset) 22 A A Hof| w2
SHE S9, F 7hX Nsssel U xof wpe} Bell s vay S e F 5
L F2E ATl mhE v B SRolM nhE A shA] @& 425 3

0
o)
rL

z

P S o] &-¢tof) ufg}, vhih2 =41 ] 3= NSSS H=3= NPSS 2| 5=7] <]

§t o] TDD W2 & Al 3 8h=#] F3= FDD W2 & Al 3-8= 4]

o O
adt

r
fij

ol

-}
LoD
N

tH

o

ox 4y
I o
grw—d_ﬁ_ll“}
=
)
o

2

;

=
L
it to

| 5=, NPSS 2 NSSS =59 A% 7|5, )&
i, /E& Z1 A © &2 NPSS =+ NSSS 9]
)©. 2 5% FDD/TDDE 183} =

=y
& |
p‘L
i
z
z M
N}

Ot
£

g o

R
o
LR
pigs

=
=
= 4

al

N

Ir

=L R
P
N
e,
k1
il
N
N,
b~
D
ﬁ

rlr

it
o

L obr oxt
iy
N,

ok
0, rlr

(A2 A A el
GO ®, et Al AA] ool A A ¥ NSSS = NPSS 9] BIXE ¥ 8h=

Aol|, 74 o2 N 27kA] M7 3Fe] TDD 4= FDDE - #-3l =& H A 3=
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[280] (A4 2 A <)
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[301]

[302]

[303]

[304]

[305]

[306]
[307]
[308]

[309]

FE= NSSSell ol &l &4 A 3 3= Al o] of 7] wiol vt whebA, T2 #0

_o o]
B Z g olo| A 245 = NRSE o] £35}o], #9 A B X g oA 55 =
NPBCH?| HA&S gt a2~ quxgd Ad =42 5388 4= = o)
A
(A5 A A] )

T3k NPSS B NSSSeoll A B 28 ¢) 42522] AW FH = (subframe level cover
code)& 7154 TDD E4= FDDE 8¢ = Q55 AAsh= = el

2= 0]
T A

= 1st 2 WA A O A AQFshE Wil o] A8E ¢ e T S s i o
B THE o] & UERITE 15 A o] HelE F Ao W B ouhygol W s

Al kst Alo] ofvjt}

%158 ZFarshH, NB-IoT Al Z=8lo| A 9] & 7] Al 5ol A B e 9] -2 HH
A7t Agd 5 Ak 5 159 (a):= FDD 1= TDDol| W& AW =71 485
NPSSE HER AL, &= 154 (b)3= FDD ™=3= TDDe|| W} & 78] =7} 483
NSSSE WEbt). o 7oA, NPSS 2] & 5-7]3= 10ms©] 21, NSSS 2] 515
Z7]= 20ms<l A o7} 7R o)

o] W], FDDY] -0l B ZH Q) =F] AW ZEZ (1, 1, 1, ..]0] o] & ¥ EF
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T AY Z&7t o] §H = E *”“i;}? At dE £, & 15¢) #o], TDDY]
74 -7-, NPSS /5= NSSSell tha] qEze| Q] =52 78 ELEE [1,-1,1,-1,
JJol o] 8 ¥ B g AT 4 9l

WS VAT Al B A B eI A @2 b et i o 24

chibo] A u] Z=NF A E3)e] TDD X3z FDDE #Hebkst 4= 9= 4 o] Qi) o]
745, &% TDD 1= FDDE st r] ¢ &) vhro] qEZdES A3 oF
o TR Uk
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S e AL A o WA AlS A ol 5% 7 /) Eam T N 0] g e
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DA, FET A2 LA oo} dEd A4 LA oo WY 2)& 238kl TDD
EE FDDg sk Wiiel areld = lvk A 4 2. E, TDDe 0] 8-+ =
NsSseol Fa(5, A& F7DE 7IEa vlatste] dwko B Fol= Ay, e

= A8 7 )tk =, NSSS7H40ms mpr 1 7)o A H 2] Q1(el): #9
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[311]
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o o] ¥ 3} Z-o], NPBCH= #9 A B L 2 9l ol A #1458} 31, NSSS= #0
T el AFstes dAgE 5 Ak ol thek A A Q) el A= &= 163

< 16—0— - T A Ao A A bk W o] 4]
T UE o E YT = 16S vx] Ao |
HAE AlgkstE 3lo] ofyth 1= 168 3 2
A4 DA o o] ¥H 2)7F A E o] 2§ ﬂt A5-7F 7h A H ok

5160 YERG A3} o], TDDL A $-(5, Al2 -89 74 28
NSSS:= 471H A ZH vt e A dE E]W,NPSSQ H&o] &

E

u}em 98 4 Aok 2, TH Eel) Pel 482 FEad) o], NPsse)
24 A1 o 9) 3 Nsssel 1% A1 3] ghe] Ae) Aho| sk oh e,
NSSS 2] Al 2~ z}o) 7}HA] J_aq 2] 2= ol ).

0|9} 3ro], 34 qt A el B o] 2FO R o] F o)1 Y

o] =
Ao A 2 5F B (error correction) BHE V& 4 )= F A o] At

F71E bFJD#(Z, ‘?:_‘Eg %Olﬂ), 2} 7}
FDDE Esh= s e 5= o
o & Eo, FDD2] 7 $-, NPSSi= 10ms7Ho} 17] 2] A B e )-8 A f-(ol: #5
AMrBzele] 14 AdEes T 11708 AEart Amet=s A4 shaL
NSSS= 20msvich 171 9] A HZEQ)-e Hf(d: #9 A BT A 2] 14719 45
< 1A A=s st s s 455 7HgstAk o] o), TDD] 75‘%
NPSS<= 20msvheh 170 2] A B2 892 A Fr(ell: #5 M B Z e d o] 1471 9] Al =5
T 1N AEET H s =S HA 8L, NSSS= 40msvit) 17) €]
MBS Al #9 B2 A 14709 HEE T 1174 A=awt
gt 4= ), o]of] FUHA o =2, NPSS/] ZE oldl A 1;_;/555
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53 1171H AMEET AmEtES *é?éﬁ}t 745 7%3 o}x}. Ol LrH,TDDQ 745,
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= 11709 A EE7 A3t == A A3}, NSSSi= 40msvHo) 171 2]
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[319]

[320]

[321]

[322]

[323]

[324]
[325]

[326]

[327]

[328]

[329]

ﬂ?%ﬂﬂﬂ%?”ﬁiW$AEEzﬂi%E%

PSS} NSSS7F A fi-8ha= A H 2z 9l o] 91X 7}

olof) thgk 1A A Q1 | A= = 173
B g Al Aol A A qket= W o] A8 5 = ET
EUE o E et = 178 WX Ao HolE 9 AY
HAE A ket Alo] ofTh

% 178 FarshH, FDD2] 7 -9-oll 4 NPSS ! NSSSE #4-5h+i= w2 3} TDD 9]
73%-o]] 4] NPSS 2 NSSSE ﬁ%o}b o) g2 A A "l

o] wj, TDD9] 7%, NPsssﬂr NSSS+= E5F #5 B T oo A AL= 4= g},
thrk, NPSS2F NSSS el 5 571 7F A 2 v 2 7] 44 g (NPSS+= 20ms, NSSS+
40ms)°l w2}, NPSS 2} NSSS+= Al & F3 = A &5 A EE 5= At

o] 7 -5-, NPSS 2} NSSS7F A frahi= A Bz o] X7t st =,
shibe] A B gl kg o] 8-3Fe] NPSS9} NSSS7F #1462 ? NS E = TDD
ZHo|| A 3 T A B LY QS 3RS = ks A4 o] 9l = TDDY

Aot A Bz Qo Ut ASE = RS e e ), o}a‘t?ﬂﬂ AEE
Hopag4do=s ¢33 4 = A #do] 9

L3 TDDE A g 574 Zad 729 wf #9 *Miii’ﬂ ol Al NRS7F A 52
171 el o] #0 A B ol A AE 5= NPBCHE A &3] &
AR~ MBI A Fg0] 3T 5 = Aol Tk g oA AHE
uhel o]tk o B ik 48 5 Q)

[}

i O
¥heo] 5] 4155 o] 43}

188 B A A oA Akt el 489 4 gl FA B Al L we) A
o] x :
R CECEX LS

[}

b 18% Fasha, dole] 571 A E = NB-IoT Al 2818 98] A48 57
NSSS 5)& v 3} , 58], 7IA = R B

E(53], A4 DA o2 W 2))0l] wkl NPSS, NSSS, 2/

.

I-H

T
T .

[}

A, E}‘Q% 7 A= 0 2R E] P Y F7] Al & (narrowband synchronization
signal)(el]: NPSS, NSSS)E =4l & o= A th(S1805 ©A)). o] 4, B &7]
ANo = g il uet s = = 9l
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[330]

[331]

[332]

[333]

[334]

[335]
[336]
[337]

[338]

[339]

Z)2l 77 NSSS= 41 gl ol #9 A H 2 qlol| A M55, TDDE 9§
Prﬁ Q) TR AET A2 FE8Y T T T2)9 -9 NSSSE FA
gl #0 A B e o A A 4=l = 14). =3, NPSST= 741
e #s AE LY YA A 5 Yok

o] 74 9-, NSSS<] A% F7](ol: 20ms)i= NPSS2] A% F=71(<l: 10ms)2] F vl =
AAE M, NSSS+= 74 B4 Al 2~8lo] X dsh= vt 4 T dE 5 Z
HA - e 5ol A A 5 Yok g, =gk vkl o], NPSS 2 NSSS
747 e Bz el el 11702 OFDM A 55 538 A4E 4= 9.
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NPBCH)& 741 = glom, Juf g W A do] ASs = HrEd s 54
Q) ] fFEol upek A2 th2A AgE 5= . o & E°], FDDE 9§
T 2 R A, AU W Y-S A 2o #0 A B 9ol A
AEE™, TDDE A& 54 29| 7529 49, A W Ad-& FA
YA g9 MEZH YA AEE = Yok = 14)
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NSSS7F A% 5= A B3 # 9] 7ol 7HA (gap) S 01%0}04, e 7] A =70l

Aot T 2dYd 28 24

SO, W FAE oY 2ol 71dkate], 7] x| =l T gk A B
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ANEE ol g3t At 2 Fakg V15 F56ta, s 7] A 5o A A8 AR cell
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[340]

[341]

[342]

[343]
[344]

[345]

[346]

2 A2 R U XAY F2E AU 1939) SIHE NS
Az, AL S e B4 meQ) TaE ALk 71X 5l 114e7] e
%%ﬂﬂﬂﬁgﬂﬂ@4%@4.

3 A2 FB e FA Eee) B A Asks 714 o] 1%53H= NPSS
ARz A2 HP O A 2 TE ALsHE /AT &) Asks
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o]ﬂ. 7LT: E X % 7k
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2 oat M HE T APES 59
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A A o7 M VA= o] NPSS AW = ¢S Al £7-3 o 547
oM o) & =11,1,1,1,-1,-1,1, 1, 1, -1, 112 A A3}ar, @ido] =41
X 2047709 AW Z=E0 tsl] 2% A3 A H(correlation power)
saate], A7 A ¥ (peak power) gko] 27l AR H = AW A=E Fe
2 o A

1, 78712047 70 A ZEES o] 119 BE AW ZE=EA Al
A 2 Q] oM o) & E = A =B A9k 2u-1 JHe] A

o U] ‘L}q_ EE5]_ /\]—7] A]—_L]— XJEﬂ %}V—F‘ 0431 7H/] OFDM A A]E Z,:%g]
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[347] [3%6]

oA Cover code index
1 2007
2 2005
3 1792
4 2047
5 2026
6 1962
7 1960
8 1967
9 1744
10 1749
11 1984
12 1706
13 1687
14 1699
15 1696

[348] 3 60A, AW ZERIE A= AW =52 A5 W, -1 022 (R
st o 53 ¢ e s A Aok A E Eol, [, -1, -, -1, -1, -1 -
1,-1,-1,-1]& AW = Qe A~ 002 FAYLL,[1,1,1,1,1, 1,1, 1,11, 1]
AW ZE QY 2204752 TAE 5= T} o] of FE& AS whE ], 7 604
U 2 A Z= el A 16993= (1, 1,-1, 1,-1, 1, -1, -1, -1, 1, 11E o] 4=
A

[349]

[350] o, FHA Ao M, VA5 @] NPSS 718 &= gh3 204871 &
718 2= 5 stE AEst s Ao, vhigo] =4l dhAlo A obA A Egt
AW ZEF o] g3lo] AbEH A AE gES vud 4 9l

[351] o] mf, Aelg AW Z=E o] gslo] & 55 A A= o F HA HF(second
peak power) A= thH] 5 A= gh(elsh, A ghol, Al #FF o 74 =<l
T o) g8 = A T 1, 1,1, 1,-1,-1, 1,1, 1, -1, IDE o] &3}
A5 A4 dge FHA H5 A9 die) A5 A= ddelst, B ahRH 2
oA ZEEo] EA T 4 9l

[352] A7eNA, F HA HF A e J5F 18 g, A AdE ksl g+
% 5 (side peak) thH] 5= % F(main peak) gk-& W& = Slv} o & 5o, FF
A, 5 "ol 1o]al, = HA HF A8, 79 4 | T

a5
%

il

WA AT A o) AT e ke 20] e T A 15 A
ghol ATk AL, dlF Al o] g9 Aol o AL o e 4 e,
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[353] =, Ao BEU AU e 24 nEs=
Qom olg]d A TEE F 37 Y 3
e g) o] NPssell that 71u] == dge 5 9}

[354] Sl S B30, Agkol BRY AAY £
I A8 ghol F SAtE UdE = 3o, o] T 49 57H4 718 315‘;%
T 79 e Uy = 7L TR Aele Antay 1T AY gho] 2 A
15708 AW =] el 255 vhetiin

[355] [3%7]

a2 Cover code index
1 562
2 178
3 309
4 634
5 109
6 663
7 711
8 1378
9 1850
10 782
11 1738
12 610
13 862
14 1699
15 299
[356]  F 7= Fasha, A HA Aol A 1571 AW Aol £3E AW 2=
o1dl A~ 1699(%, (1, 1,-1, 1, -1, 1, -1, -1, -1, 1, 1= F AA Ao = 49
15718 AW Zr=of E3HE T
[357] A=d T AIEYS AR5 2T d, A2 £ 4 Ze Q) ol s
Aeksl Ap ZE= AAE 22 013“*1699(—,,[1 L,-1,1,-1,1,-1,-1,-1, 1, 1Ip¥
T Aok
[358]
[359] %7}@gi,ﬁ@fﬁﬂ At = 24 AN ZEEGE, AW ZEJQYAE
2007 2 562), A2 H-3 9 Prﬁ | Q) el thal A ek sl o w2 ey 7 s

B Qe 1699, W A1 fA o] TA Ealg) ol o] 3= AW B
ﬂ]ﬂ = 011:4]/\1949).‘?‘0]_9.0}04 A HA A L E HA A
A 5L ST A3 474 © 19 D ¥ 205 22 5 Uk,

[360] 5219+ & WAIA oA Alqtsh= Rl 2 &2 5= 9l= NPSS2] #H =&
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L5l et 4ok A ez el o] B etk & 103 WX Mg e Bl S
A3 A9, B g o]

[361]

[362]

[363]

[364]

[365]

[366]

[367]

[368]

[369]
[370]

A
Ol%ﬂ% ?ﬂbﬂ ELE% 01%3}04, A A %‘_;H Woﬂ 7|Hksto] of 2] 71 9f
o & A Y ghEol AkEE o Uk
gl <5 1699 E 2007+ 001 7H7h&-
}o 2= H]'Ui ﬂtﬂ = Qe 2 562 74 85 A A Q1 E] 2 (time sample
index)°l A 0.1 7}7}2 3] 31 #hS 2k=1}.
uhebA, A Aol A, AR S5 QIE S 5624 A HE Q1Y 225 1699
2 20070 Bl &) A 5ol FA] 2 AR FukE =9l F, 199 AT ES
o, A WA AR AT A9 157) AW 2ol AW == Q1 2 5627}
EFHE A g ol f7dE 7 Uk
5202 E A A A AlgtsliE W o] A8 5 9= NPSSS AY 2=
el et A M8 ez gE o & JeEbdTh 202 ©@hx] A 9]
St A W, By o] W9 E A gks= Alo] ofut)
AasbA, A2 Fa o] A Ty Fxe HEE A e U Ak
2007, 562, H 169901 3 &3l= AW Z=E3 A1 7 o 54 T =AM
o] & ¥ = A IEE o] &35k, F A A7 WA 7]dlste] o] 2] 7) ¢
OFDM Al &- =529 215 g5 o Ao Ag 7kso] Ah&d 4= o)
T 209 Y EZES FASHH, AW Z= QldlAE 562 W 1699 F o 3 52
% F(main peak)TF 2= WHH AW Z5 Q9 2~ 2007 T HFERE ol g
Zeo]] TR F(side peak) ES F7H 2 & 74 5 9
upebA], 7 HA A g A, A o1d] A2007L5%H & 1Y A5 562
2 1699¢] B3] A 5o A L& Ao AekE = Qvh = £ 209 1Y IETES
S, F HA A Aute] A9 157) AW ZXe AW 2= 01 gl 2= 2007°]

9 @i dol f79 5 9

_1

A P o 5 )
TR +16Ts'2 AAE = 9 ow, of 7]of| A Ts'i= 240kHz 4!
91 (240kHz sampling frequency time unit)E 2| 7| & = 3}

[‘

H

upebA], A gt A B Eol uhef, A2 §-3 9 A Q) 2ol Al NPSSO|
g A8 ZER(1,1,-1,1,-1, 1,-1,-1,-1, 1, 15, 78] 22 §1E 2 1699)0]
4744 = Aot FDD9] 49 NPSSell o] &4 78 I =5 veh+= 3 33
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[371]

[372]
[373]

[374]

[375]

[376]

[377]
[378]
[379]

[380]
[381]

Hl 125}e], TDDS] 7 -$- NPSSell o] &2 AW == §()-S ¥ 83 o] =

o)
DA

[3£8]

Cyclic prefix length 5’(3),..., S(13)

Normal REREEIEIEEE

EJE :_]__, /E)].géj: H}Q;I_ Z:;l_ol }l\jﬂﬁé—]— [19 19 _1, s _1, 19 -1, _1, _19 19 1]3‘_?T Zﬂz —%—83?)]
T Q) 29 NPSSl| o] &2 = &= A RF of e}, i thE F4d |9l
T2 F (el LTE Al =509 A3 73 9] F4 Zee) T2, NR Al 25 4
MEA =5 E FA TP 7-2)2 NPSSol] o] &5 =& AA4dE =5 Q)
3 sl 78] =7 NPSS7F obd & Al (ol wake-up A1 &, go-to-sleep
NE Bl E dgatel 489 5 e FEoT

o)i=, 71& (%, W71 A) NB-IoT & 5 A1 Fr& o] 4 Ty 727
A etE A7 SR wstoll, F7HA 1 217 Eel vk H =
e ) 7]Ee ko) nX) = J ko] Aojop g el ul, A A E
WHE ud AW Z=E Ak o] v et 5= ol
ESH A2 FHY FA 2 oA A AEE A8 25, 504 89
AW ZE)7t o] &= w, S| NPSS] A # 2(ol]: ZC A A2~ FE Qe 2~ gL
71E9] Zh(el: 5)0] A& H A, o] & th & A EE gkl 6)0] A8E 5% ATt
E ded FEQAA D A 35 A= Wit oly g, 74
sz Q) 22 -8 el whek NPSS9F NSSS 7He] 1+ 4 (5, A B <)
F4 (subframe gap))2] 2}o]7F LAY St E A3 =5 Ut} o E 0], NPSS <)
o] T =¥ A4 NSSSO| H&o] Al 2tE = Al 1ke] -4 o A1 /% 9
ZH Q) F2 Aol 4N ME e e AR = T, A2 3 9
Tz g2 A= s A MEZYUdER AFE 5 o =,
NPSS2} NSSS 7he] b4 & 27 474 38h7] #13ke] NPSS & NSSS o] %
MBI AXNE AAH =S, A2 F3 o T4 29 22 NpPSS 2
NSSS Aol 2849 5= 3l

o

oby

A

-

.

R )

i3

NB-IoT A =81 9] A =2 7 NPSS A 7|

obx] o533 upe} o], 71 9] NB-IoT A| 2~ ¥l(¢]: Rel.13 NB-IoT A] 2~ &) 9]
NPSS+ 1170 9] OFDM A EE3 11749 M BA g A ES A et AAH

218 7] NB-IoT A 281 2] NPSS7} A §-3h= 29 & 9 vepdio.

52219 vreERd A7} o], NPSS+= A 9 &7 S = #3 OFDM A & 7-H #13
OFDM A E714]1 9] 11719 OFDM A E5-& A-f-3taL, T3 G422 #0
AB A FE #10 A B A2 oA 7EH Q] 1171 AEA A ES D F3l =S
A
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[382] o] w], =4 =3} (center frequency)”} 2t th & (ol]: 900MHz)ll A, &%= 213
o] A A ¥ NPSS+i=, &4 @ o] & 2 F(oscillator error) & 213 =3}
23 Al(frequency offset) I} =714 Q1 g 28 Q. ZAS w5ty el H o
+25.5kHzTHE 9] @ A7 A= o= lvt, o] o) T gk - A 4 Q1 of| A= &= 229}
Fdg=3

[383] X 223 7]¥9] NB-IoT A 2~ 812 NPSSol] thal S35 @ 419 o o &
SR=RNiA=g

[384] =225 Faskd, 4 Fakar o] thg Fo] 2HA| A A ¥ (¢ll: 900MHz),
NPSS+= 11712 B8] o] E(S, 165kHz) S A 3= 2497} 7F4 Et). o] w,
T3 @ ZALE NB-TIoT ©29] 74 -5- 20ppm, 714 Q1 e 228 @32 A
+7.5kHz% 4= At}

[385] o] A5, Fab QA B A1 Y AE] QL AS et et H o
+25.5kHzTHE 9] @A Al ) 2 NPSS7F A F-8hs AFd J 2 oz 1
LE ) F(ol]: 240kHz)& Bl o 1}=] @F=1F. o] 5=, 240kHz t] & o] o} =71
L E| 9} 180kHE 4 f-3h= NPSS Aol ol 9o} &= 242} 30kHz RHE9] o
& {H(margin)©] EA817] w0l v}

[386] olet de], T FuFTt W@(Oﬂ 2.6GHz)l| A, &= 213} o] AAH
NPSS+=, LA HolH 7= 18 Fuh QLA F7FAQl e~ LAl
e o) FH o £59.5kHz5HE Y] L2 A E =l o] of) T gk R A 4 <]
A= & 233 2

[387] 123 7|9 NB-loT Al 28l 9] NPSS¢l| o ¢t Fah @ Al 9] th& o &
el

[388] 5233 Faehd, T4 T o] t) o Fo| A A = (ol 2.6GHz), NPSS+=
117] 9] B2 E(=, 165kHz)& A Frsh= 74 -5-7F 7H4 €T}, o] o, 3}
LA NB-loT ©EH9] 4§~ 20ppm, F7F4 Q1 e 28 QL Z A +7.5kHz Y
o]

[389] Ol A5, T QA H FTEAQI S A~ Q2 AlS are sk FH T
159.5kHz7F- 9] © 2}/ wFAl ¥ T e NPSS 7} A -5 x}f‘%l g ool of k1
] o) 9 (ll: 240kHz)S W oithi= A7 2 ), o], 59.5kHz2] 2} FLo]
ob® 7 HE{ 2] thH 3 NPSS2| A+ the bell EA8k= o F & k(e
30kHz)R.t} =1.7] wj&-o]t}.

[390]

[391]  ubebA, A<z ule) ho] NPSS A & o] o}t 21 A oS AOML
A9-5 WA e7] e, - HAIA =, NPSS7F A frshs A Bl el o] o ¢
NB-IoT Al =8l o] -85 = 4] 53 ghell upe} 7]<E 117] ol A 11—(K1+K2
N E A A 5o Olﬁﬁ}Ei Aok w2 Algkgio

[392] o] 7]ol A, Ky E Koi= 0<K1+K2<11 0<K<11, 0<K<11E THEe= A5

ou gt = o), 53], K& W2 T3 (low frequency) & S 2B A| 2| € 4~
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[393]

[394]

[395]

[396]
[397]

[398]

[399]

[400]

A= A B Y FE VB, K = 3 5953 (high frequency) 0 2]
AelE = = B oo 5 e
o] A5, AT 7 EA o R FA Fupe] gigk JRE LA 9l A
7hgE R VA5 FA g gl whet v okEE (e A
K, @ K, %8 A Eslo] NPSSE A4t 55 A4 4= ), e o
Aplo] H43E7] @8h= Acel)©] vl X ¥ ) & (band)el] T RS <
Aol 7hgu = S t ol AT 5= A= T4 Tk gl et vl g
&9 K, ¥ K, 48 A Elste] NPSSE &5}
X 9T A FIb ghell e H o ot 23
“1of] whe} NPSS7F A -f-3hi= A Bl gl o 429 Oﬂ % UrE‘r‘ﬂiE}.
[329]

Center frequency Maximum frequency offset K, K, # of subcarrier for
(MHz) (kHz) NPSS
900 255 0 0 11
1500 375 | OQorl 10or9
2000 47.5 2 1or2 8or7
2600 595 2 lor2 8or7
3500 77.5 4 3oréd 4or3

Az gt vhe} o] NPSS7F A 73 4= 1= A Bl gl -7F 11-(K+Ky) &
= 749, NPSS A] 9 2<(NPSS sequence)= U3 & WHES 53
O

HA,NPSSE A&l A% 7]&E9 o] 11 A3 -F= A X (Length 11
Zadoff-Chu sequence, Length 11 ZC sequence) & & 4317 o] &3dl= 455
74 8kat. o] ), @O] 11 AT A A 25 b2 Faha 0 2 0 E K71 2]
REE Al9lstal, & F34 £ 0 272 E K, 7] 9] REE A ¢] 5}, v 4]

A 25 11-(K+Ko) 70 & REC] =g 8Fi= W o] are] = = it} o 7] ol A,
L 2] Al 2 E wl g ghokE A1, A 9]l REO) = 02 v~ 5far, A 9] 5 4] &-&
REC = 71EY Al 2= gl vsg 8= 2l o v 5= Aok o] thék oA = &=
2494_ 7L0 /\ o]

_,*24#5‘3“1]7‘101]7‘1 Al QFah= Wy o]
Wi el A o 5 Yehdith & 24 WA A
HAE A gtste A o] oftt,

5248 FAashd, Ve Sl Zo| A A 2= K o] 282 AAH A, =
F o o A AR E = K2R AN = A7 7 ok o] 739, NPSS

Al 2e] Aoli= 7(F, 11-4)& WA ¥, o] 7 A1 27k #2 M B A 2] o] F-E #8
MBI |7k o] T o] B Aol 5ol ulF = = Q. o] W, Al =T}
=g ¥ A] @Fi= RECl 3= 7[5 2] A 2 gho] ofd 'ore] wisg = == 3}

]84

9 s

9= 3= NPSS /«l%
/]g [e) } q HH

) LN

] <%

k-
=

OE ny
rﬁ e
e |
ol ofl

9]

2
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[d0l]  F7HAOE 71Ee] Yol 11 AW L A9l 20l haf, b Fuh iz w8

F a4 & o] &2 0 2 W] K,+K, 7] 9] REE A &8t U A Al A~
gt Qe F vk dlE B0, v A Al 2, #0 A B X 8 Q1 E
#6 A B2 QA 7HA] o) SF = AL}, #4 A BT 9 E #10 A B2 Q7] o g2

T5 3
402 S ] S8, A Rl AT A AR AT e FE o192
52 ALgato] ATl g A AR A A ZF o] w3 5= Al A 23 o] F Ao

(K +K)RHF o] Al 2~of] 8 g 3t)i= Aol o),

[403] TFeo =, 7]E] o] 11 AA=Z-F A 2 4], NPSSE 918 4 o] 11-(K+K,
) AAE A A S A EFe], NPSS7F A H-3F 5= 9= A Bl g ool sl sz
RE°] v|3g 3= Wi o] e d 4= ok NPSSE 1A 3hi= AP -3 A[E 29
EQA B8 oo AT o] o, RE Qldl A= A]f 2 7o) 9

Z7F 22 AEE= Aol vkl s 4= Q).

[404] B 5o], T4 F 9571 2.6GHS) A5, AT F 3R @ T Ao
£59.5kHzO HL&, K& 2% HA WAL Koz 1 B2 28 A4 5 vk o]of g &
A= 5259 & AT

[405] 525 E WAl Aol A Al ekstE HhH o] 289 4= 9= NPSS Al E 2~ v
R o] U2 o & Yebdith, 5253 vx] Aol HolE 93 4
H RS A &= A o] ot

[406] T 258 Hashy, W Fulg Zo A A8 E =Kol 22 A Y, =l
Tk ol A A 853 Ko7h 22 A F= A97F 7 o] 4§, NPssE
A&l WA E o] 79 AL Z A A7) o) &H W Hw AlAAE#
A B el o] e #8 B A7t 2] 72 MB A e oS vjFE 5= Q)

[407] ASHAN SAE ne u, do] 11 ALZ-F A A5 Y31 C“—?EL
& & UHR-E A 9star o] 3= Al A~ A s Et o #& dolo A S
]{/\o]x]q} x%;q]e o]Q. 3= /\]i/\/] Hbo] o £S5 9)

[408] E 262 E- WA Aol A A eksli= HH o] A= 4= 9l NPSSoﬂ I
Lzl A o & YeEith =262 WX Aol HelE 9e 4l BE
H RS A &= A o] ot

[409] =265 sk, K R Ko7F 28 A EE 739, NPSS7F ob 21 HE qw(é,
240kHz)S HlojuhA] &= 31& gRlet %E} = K, D K,7F 2= Aee A
HAh 224l +59.5kHz)E 11# &bv] g5 NPSS7F v <H gl A B g o) = 240kHZ
e el A 5= 2

=Y

A
2=
g

9]

[410]
[411] T3, FE3 WRES 58 A% RE (S, Ki+Ky), NPSS A4 A] 91
Y~ ¥l (power boosting)©] & 4= It} 72 ¥ RE| AF-&-8hi= 99 {28 g 347}
%]

N

]

2 - 91 o1, o] = NPSSel| 4184 4=t}
[412] 22k

1223 Wb ) o] F4] Fubgro] ube) NPSS7F A 45k A H ) 2 of

>~_1>

O
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[413]

[414]

[415]

[416]

[417]

[418]
[419]

[420]
[421]
[422]
[423]

[424]

Zdshi= A Al NPSSE 918k A Bl g]o] 1HA -8 w7 e Wi o]
F 5 Q. =, 712 NPSSe}F #Fo] 15kHz Al Ball e o 1+4

A, Z=A F357F =8 9o 2.6GHz) NPSS 9] A4S 9
Ims W], 1 A BZ ] U)o A Bl b4 & Sl N Sﬂﬁ%ﬁE%
AT = Qo) o7 A, B Eo] ZHA S Fol= A, A E ol & sl
Al ou e = At ool gk A= 5 273 o

5278 E g A Ao A A orsti= Wb o] A 8w 4= Q)= NPSS Al A~ 1))
Hol I T} 2 o & Ve 272 T A o] HelE 93k A B
g o] MY & Al ghst= 4lo] of )

%278 zparstd, A B A o] 1A o] 15kHZ(Z, 715 4] LTE A ¢
By el kA A Ao 2 &2l 7.5kHzE o] 831 NPSSE 7 4-3+=
A7 7ER ek B glo] 1rA o] Auto & Fo ol ulg), A o= 2 )
S 7FetAl €Tt o] wf, 7]1& 2] LTE Al =8l 9] Alo] oo & BAsl| 7] s W <&
29 AEES L e HA4E 2= ),

T 715 NPSS AAlol A Aol 11 A2 A A Y FE QIE A ZhS
O E FAE F YA 1171 A EE0 AA o] &4 += 718 I+ 5709
ANEE 45 o] &8 = AxsE HAE Havt ) o] ul, HA L v
A o] 119l 23 A AW Z2)E Sl A 570 7HA] o)A
o] §st A, o] 50 Al Fet= AN ZEE A FA EYste] o] Gt
AT F5

5228 - A Aol A AQEek= Wi o] 482 o = NPSSel| o g 3}
LI A GE oS et 2288 vk Aol HE 9 AU ¥ B
g o] W15 A gkshE Alo] ot}

L2285 sk, A Bl e o] 1A o] Ao & 218 w(ZF, 7.5kHz
ABEFAY ] 14, A F357F 2.6GHzS) th <ol A, NPSS7} o} =271 B g
o] 9(5, 240kHz)= B o4 o= 31& ZRl1st = doh

T o

Fabrlo] A gl 4= ol A vt

5229+ 2 A Aol A Al qteb = W sl A8E 47 s A A A A e
85 TARE A&

5295 H2EH, A 52 A 2'e 71X 5(2910) 7 7] A 5(2910) %5 Wl
A & vham o] ©hd(2920)S EFHEHCE

71 A =5(2910)2 3Z 2 M| A (processor, 2911), ¥ 2.2] (memory, 2912) X RFY*(radio
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frequency unit, 2913)-2 £ &3t} A A (2911)= A 5= 1 WA 5 2890 A
ARt 715, B W= WS A ) 7] QeS| o] 2 2R EE
ASES ZE2AA 291Dl o8l T2 5= ATt w28 (2912)F
L2 A1 DY AE o], T2 A9 E 587 Y% opeke g R
A7 E ok RFF(2913)= ZEAA 29119 A2 H o, 74 AT 5 4 H/
FAl gk

[425] Wk2020)2 3 2 A 4] (2921), W X2 (2922) U RF#-(2923)S ¥ 313t}

[426]  EEAAQ921)= A & 1WA 228004 AetA 75, A W/EE W
TS FA A o)A TR EF AT ES LR A A (2021)°]] o & T3 =
T ok W 28] (2922)= Z 2 A 29219 A H o], TR A (2921)E
T&oh7] Yt ket 4 RE A RF(2923)= 2 A4 41(2921)%}
Ad o], T ANEE FA W/HEE g

[427] W 2.2](2912, 2922)= Z 2 A A (2911, 2921) W = 2] 3ol & 5= 9laz, 2+
o A thekel et o 2 3 A (2911, 2921)9F AAE 4= Q).
71 A =(2910) Z/HE = @ EH(2920)-2 §F 7l 9] 9| U (single antenna) £ U5

¢Fe| Y- (multiple antenna)E 7F2 = 9}

HH
s

mlo

[428]

[429] T 307 E g o] A AA] oo E T4 AX ] BEE FAAEE oA §Y
[430] 53], & 3000 A= A &= 299] kg Wt} A 3] o Al Shs = ot
[431] 305 FxHH, e T2 A XA (EE YA Y A& Z Z A A(DSP: digital

signal processor)(3010), RF =& (RF module)(*t+= RF - )(3035), 3} ¥
& (power management module)(3005), $+E| L-(antenna)(3040),
I §] 2] (battery)(3055), H1 2=Z @l o] (display)(3015), 7| 7l = (keypad)(3020),
] 2. 2] (memory)(3030), 4 7F=(SIM(Subscriber Identification Module)
card)(3025)(°] 7432 A e 2] 4]y, 23] 7 (speaker)(3045) X
n}o] 5 2 & (microphone)(3050)2 E3sto] A= 4 ), whEE gk vl 9
Qe Hi= oh5 9] Qe V& 233 5= qlTh

[432]  EEAANG010)E A L= 1 WA L2280 A AISHE Vs, 34 W/EE S
TAET T Qe Hol 2 TR E O AFE TEAAMB010)] A&l 7 E
A

[433] W E2(3030)7= ZEAA (301009} AAE a1, ZEAA(3010)9] &2t HHE
AR5 Age) v 2.2)(3030)i= ZEA|A(3010) W = 9 el & 5
AL, 2 R v kg pb o B 2 8 A A (3010)9F A E S

[434]  ARRARE ol E 50, 719 2302009 HES FEZWHE S BA W) =
nlo] A 2 #(3050) & ©]-83 54 15 (voice activation)®l] 2|8 M3} W& &3}
Ze 8 JRE g el ZEAAB010)= ol Y e HE JRE Gl
AF HITZ AFE A= 5 AAG 758 Tt 5 H8 st 3% Ay
t] o] ¥ (operational data)T 4 7F=(3025) == W 22| B030)ZHFH FET
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[435]

[436]
[437]

[438]

[439]

[440]

FAIE, 22 A A ((3010) = B2 A fste] d & 59, &4 54l
Ho|H & T8 E T4 AN E AL s W AR E RF E5(3035)9
A&t} RF 25(3035)2 74 235 74l 2 $241517] 9519
T2 7] (receiver) 2 A %-7] (transmitter) = 78 DT} QFEI W (3040)= FA4 RS E
SA L FAEE Ve St A A S E G413 v, RF 25(3035)2
I Z2A|A(3010)0 23] Al slr] Y8t AT E ALslal 7| A P g AT E
WA3kst 4= Q) A el H AT A9 A3045)E B8l 9= 7HY i s

q

ool HEE A o5 &g FAALAEN S EC &Y FH =R
AgHE Aso|t)h 4 A QA e 53 HE o WA Ago] gl g
AEAQ Ao = gy ojof gttt 7 A A e SRS OE AL
SR AgE A & PR AAjd ¢ ok =g AR AL AE R/EE
ERES Agtele] & g o] AA| o & T8k AL 7hs st & i 9
A o ol i E = 2 A= WA E 7 AT o= AA] oo L
TAolY S oE AA| ool 32£31d 4= 9la1, iE o E A o9 )-&-8hi=
T e A wAE & Jok S A G H oA BA AR 18 BA7F AA
B> ATHES AFst A dE FASAY Y Fo BAC &) A 2
dra o ¥ o2 Apg st

Eodbgof] whE A A] o= T4 e o & Eo, st o], B9l o (firmware),
AZESo] = IRAEY] AT Gl Yl FdE 5 Ak stEdofe) o
T Ag-, B o] A AA] o= s He= 1 0] /d-2] ASICs(application

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable
gate arrays), T2 A A, ZEZ Y, vlo| A2 FTEE Y, vlo] A2 L2 A A o
ofsf A= & Ak

Hlofrt 2T Eolo] oG TAL] A4, B o] A WA iz o ol A
AE )G EE B FAs: BE, A5 35 5 P rad -
Siek 2T Eg o] 3=tz v elo) A g5 o) TRAM o3 75 4 ek
7] ) ] SR AN W 8 el 1K tel, o] ] 48t
Gl o8 437] A A 9} Hlo Bl & F 3 W 5 9le}

B e woge] A5 542 Holuhx g WAl e 5
ez FAE 7 Qe T N LA A A sy apeba, 4w Al @
M BE Wol A A4 02 84 5o Az oh B3 S| A 4 el A0
e s ofof ek B el Wl AR A Tel Tl A el o4
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AA | ojof afar, & W o] F7FA HY oA o] BE WHAS kg 9
Helof] 23l e,
AR o874
[441] g o] NB-IoTE A D3t T4 B4l A| 2o A 2158 £5218=
HFQFE 3GPP LTE/LTE-A Al 228lof] 485 = o & FA o2 H 515 1), 3GPP
e A R R Rl

LTE/LTE-A A| =8 o] £]¢]| &2 NR(New RAT) A| 2=l 7} 2
Al = Elo]| X g-38)i= A o] 753}t



49
WO 2018/236165 PCT/KR2018/007039

A7 9
)& ALE Q18] Y(NarrowBand-Internet of Things, NB-IoT)= #| ¢ 8}
A A A = E el A 5 7] 2] E (synchronization signal) & 5=l 8=
Holl oA,

A= o 2 HH, P& & 7] Al & (narrowband synchronization signal) &
RS EY

37 A &7] A&l 7kt

(7478 1]

>~

2871 714 el Tt A ' A o 2h(cell
search procedure) & 3 8= #-A4 & E &5}y,
A7l 33U 7 A&, 33Uy EE} 1™ 2] &7] Al & (narrowband
primary synchronization signal) % 3 M7l gl & 7] 2 Z (narrowband
secondary synchronization signal)& 3 Jﬁ}
271 e Zefolm gl 7] A&} 4] %Eﬂ‘ﬁ AAE Y 571 A 3aE,
A =2 o A E I Q) (subframe) ol A A EHH,
A7 Jdg A g 7] A ST S = EEY ]S, T 2 <]
- Z(radio frame structure)2] -3 (type)oll Whel A 2 tp=2 A A4 ¥ =
74_Q_ E—i}q o7 'c:i]»}—: HCJ—HHJ
(713 2] Al 13l 1) A,
FDD(Frequency Division Duplex)E 918+ 4 324 759 45, 7]
A MAHE 7] Aa = FA4 Z 9 9 (radio frame) 2] #9
ME el AEHH,
TDD(Time Division Duplex)E ¥ ¢+ o pd
ARAC Y F7] A 5= FA 2l #0 A B2l AEH =
Ex o7 3= vy,

=

[ 3] Al 27l oA,

71 e Zefolne] ] Alais A e o] #5 M B ol A
AEH= e 5F 2= sh= .

%73} 4] A 38kol] lo) A,

4% 5] Al 43 ol Lo A,

A7 EA g AT 7] s, AV 5 A A]/\Eﬂ o] A| st
th=o] A4 Y dE 5 &< H A (even-numbered) T4 3Z 2| Y Eof A
AFH = A 5H 2= sh Wy

73 6] Al 33ke] 9lofA,
A7 JA ko] F7] A& 2 A7 AU AAd Y 57 AEE,
Zy2y A B 3 g 9] 2] 117} €] OFDM(Orthogonal Frequency Division
Multiplexing) M &5 & &l AEE = A& 54 07 ah= Uy,
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(7478 7]

[ % 8]

[47% 9]

[7d7-8 10]

74738} 11]

[7d -3} 12]

doll ol A,
/\01'7 | 71X o238, Y w4 2] (narrowband broadcast channel)<-
FAaleh= 388 o] s,
A

7] Ao i A o] AEE = AE Y, 2] FA 24
T2 FEol Wl AR GEA AGE = S 5 0R 5k WY
Al 780l Ao A,

FDDE #5F F#4 2 Q) 729 A5, 47 dohg W Ad 2 F41
Eﬂ%ﬂ%ﬁﬂil%liJ*ﬂﬁ

TDDE 9§ 4 2 ¢ g2 A

Lol #9 M H 2 W s =S 53
A 38 91014,

A7 AUl 7] A& A2 A 2~ (Zadoff-Chu sequence) ©]]
Zluksto] WA= 2S5 0% sh .

A 3] 91014,

71 e Zetolue] 7] A2k A E = A E
A AT e 7] Azt S E = HEzdd 7
ﬂﬁ&ﬂﬂ7‘H%ﬂﬂ%ﬂ%%ﬁza@%z%@@agﬂ@%
U] ¥&tst= AS EA o 5= v

O

A A= 21 E Yl (NarrowBand-Internet of Things, NB-IoT)S #] 915} =
T4 B4 Al 'l ol 4| & 7] Al & (synchronization signal)E 521 5} =
ol 2lof A,

FH ANEE F4A1817] 91 RF(Radio Frequency) -4 2},

GV REFH 3 7 s 4 e g2 iy o] Jliz TaAME Eeheta,

A7 ZEAAM =

71 A =L f*'-—TH, Al S 571 2] Z(narrowband synchronization signal)&
FAlstar,

A7 O 5] Az 7)ukste], A7) 71 A el ol ek Al BhAl A 2 (cell

search procedure)—é T sHy],
AT HY 7] AE =, e ko)l gl F 7] 4l S (narrowband
primary synchronization signal) ¥ 3 th & M 71| €] & 7] 2] Z(narrowband
secondary synchronization signal)& 3 $}3} a1

71 e Zefoln ] FY] Aw et A A Al S AlEE,
A =2 o A E I Q) (subframe) ol A A EHH,

71 il ARE Y 7] A7 ASE = B T2, 741 24l
- Z(radio frame structure)2] -3 (type)°ll whe} A 2 tF= A A= =
AL EAQ 0= 3= g,

Al 113l o)A,

FDD(Frequency Division Duplex)& 9 3+ 74 Z#| ¢ 2

i

7]

Lo

o]
35,7

2
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A MAHE 7] Aa = FA4 Z 9 9 (radio frame) 2] #9
A B QoA HEH M,
TDD(Time Division Duplex)E 9]
ARE ] 57 Ae= A Zd g
Exlo ?._ & v

g 13] Al 128l 9lofA,

] %ﬂ%oﬂ Lol gl F7] AT T4 ZE o] #5 A H I Q) el A

SESDEECERA R EE
#0 4] 1132 %

J_,__,l_
9

A7
ASHE AL E5HOR o= Wi
(78 14] A 138 el Lo]A,

71 ii/‘ﬂ/ﬂ =, A7) 71 A = o 24, J oo WS A E (narrowband

broadcast channel)S =413},

A7 Hoj e W A g o] ASE = Bl Ay A o)
Tz FEd we MR g2 AAHE = AL EF o R = v

[iélert‘soL 15] A 143}9 0101/\1
FDDE 93 74 o] 729 4,2
T d o] #0 A B Yol A] HAEHH,
TDDE A& 74 Zefd 729 45, 47 Ao ¥ Ad2 A
Zdel #o e ol AFH=AE EHoRT E

\I

| W AL T
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5 SLdHg
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BlIRmAF

1112
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| |O#RB IR
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sug) = S1002L0€ = 4l BlRm W& lohie

e
S10¢L0€

$109€G1=10]
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=~

s
flo111Q

SWG=S1009€S|

RBlRT=He

o142
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_m_mm =lad _mj%

614
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L
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Y r A Tk i
W W
) )
~| O —> 1l N
=| H S H S =
8 K[Izﬂl—:‘ < K[Izﬂl—:‘ g
_m —_m
=) =]
.
7777777 r r A .
W] W] - S
~| D) —> 1l N[N Hinl
=| A H S = E o
= M 2 -
| A0 < o N |© gl
1 m 1 m —
a = =2
.
_______ = - . A
W W
~<C <C
~| O —> 1l N
= S HSJ =
& w2 <= w2 S
—_am —m
a2 =]
y.. v ____ -~ S I I A Y
1 | 1 1 1
P ———pi
'S5 5 | | 5 |
R A | | A |
a P | | = |
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