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SO 2= RB, ARF Ho2e Bz o] F4 90|l o5 st Fubp 0 2= 180kHz, Al Ho2
= 1msoﬂ th-g-Ech OFDM 5 A& Ag-E o= OFDM A& 7t 7H3& A #317] 91310 OFDM A& Ao)o]
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O] 5EA AFJAFE0] AR8-3H= LPLT(Lower Power Low Tower) 7] A= €12 &} 7]Hke] SUINAE M4 )] 7H
2|x]7} $+km QEo]al, FRkEal 7HA (subcarrier spacing, SCS)2 &7 15kHz2 A H T AT MBMS+= f-47iA
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23} AFgsHE Aol B B WL AMRIAE A Rslof sini, o] Aol AZHEOR 71 ols] OFDM 4%}
71 CPE] Akg-o] "4A o]t} Rel-1494] MBMSE 93] 3718 SCS-1.25kHz8} Rel-1694 32714 SCS-2.5kHz 2} SCS-
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Radio frame R

#17  #18 #19

Resource Block (RB)

[Subframe T+X]

12 subcarriers

Normal CP AHE Al

slot
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OFDM symbol

Extended AFE Al

slot

012 3 4 5|67 8 910MN1
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7 OFDM symbols
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One radio frame (= 10ms)

#17 #18 #19

2121, LTE =3 7= 1

Four radio frame (= 40ms)

»l
Slot (= 3ms) \

21 2-2. LTE =3 X 2
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Subframe (= 1.0ms)

scs: 1250z _

Slot (= 3.0ms)

scs: 037tz ;—
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[MBMS, SCS-2.5kHz] [MBMS, SCS-1.25kHz] [MBMS, SCS-0.37kHz]

a2l 4. MBMS2| mtisl MS HiR|

MBMS &5 QJ8lA thst OFDM & shejn| e 7h 2w A, 242ke] 45 stein|efd 2 oA 5] A1 5 (reference
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Control
message

Data traffic
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215, LTE sl a2

o, Mg A3}t =8 HPL oo A BRE B 4 9t} (17 5% LTEY ZREF AS x| u}
2} MBMS d|ojg] Eefd(data traffic)a} A|o] WA A](control message)d] &2 EAISH S ZA] LTES] a3
(downlink) A'd 343 oA Bkl [1" 5]014 &8 AEE AA| 22 27t dE= 84 of wet 2%
€ o), dE A2 HENAE AE HREINAE HAen 22 WE o] wet 28 AdoH, =2 A
32 o]Eshs HAIAY] F5(ex. HlolE] HAA], Ao} WIAIA])L}F HAA]&] F-&(common)/7d-&(dedicated) oo
we} 72 Aot LTE A Fol MBMSE: 913 AHSE): 1SS TRalo] 18 5jA 2402 BASS
t}. MBMS 4 Al glo]g E2fg-& MTCH(Multicast Traffic Channel) 'd& £3] MCH(Multicast Channel)&
712 PMCH (Physical Multicast Channel)o]l AEH T}, 12|31 MBMS A4S €3 Alo] A HE= MCCH(Multicast
Control Channel)¥ BCCH(Broadcast Control Channel)& 712 MCH, BCH(Broadcast Channel), DL-
SCH(Downlink Shared Channel)& E3}sto] PMCH, PBCH(Physical Broadcast Channel), PDSCH (Physical
Downlink Shared Channel)oll Mg th. npAeto 2 3] Ao A2 glo] ZeAIS Alo] ARE xlsh=
PDCCH (Physical Downlink Control Channel) g %= -FUNAEQ} FUSHA MBMS A5ol| A = AHEHT

LTE9] thest Ad oA MBMSE 9l =48 92 MTCH, MCCH, MCH, PMCHe[H, aid HEdE2
MBMS % Alof|gt AF&-EIth WA MTCH= MBMSS] H|o]E] EefjZlo] o]l AE2A MBMS7} A 8-81H= AlH|
28] 7l 42of] w2t of 2 7§l MTCH7} shuhe] MCHE 3 4> Qltt. RhHo] MCCH= MBSFN & gz 49|
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Service)ol| wha} LEE] 31, MCHE 311+e] MCCH, 12]al ojg] 7§9] MTCHS} 39 4= 9lon, o] Z$ MTCHE
£ MH]A IDE o] &3] A& FEETH MTCHE= RLC(Radio Link Control) A|Z 2 21 dlolg EfTg Hgit
31, MCCH: RRC(Radio Resource Control) 7|20 21E] MBMS AAEH AHEL Ao} ARE Hgut=t} o]
o] T2 Ao} H= MIB(Master Information Block) S+ SIB(System Information Block)] FEj2 BCCH Ad&
B8 s HEE/AEEN 1A% FE¢l BCHE = MIB7F A9E 1, 54 AAEH0] 7153 DL-SCHE =
SIB7} gt}
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], [19 6] CASS] #RE EAJSH Zot} thl-2 CAS A%
PSS(Primary Synchronization Signal)¥} SSS(Secondary Synchronization Signal)&
olg3te] 7|A=3te] 5715 il PBCH 4AEE 441516 MIBE & 53itt o]§oj=
PCFICH (Physical Control Format Indicator Channel) A& & 4:415}of PDCCH g
o] A-g-8H= OFDM A E9] 7/|4E &9l 1, PDCCHE 4A18te] PDSCHO| Tt A7)
9 AHE Y53} npx| 9o &2 PDSCHE A4S0 24 SIB A HE F 58 4= At
[23] 7]& MBMS AH|29] A9 588 TAJSH 21 &4 BM-SC(Broadcast/
Multicast Service Center)2}t MBMS Alo] E¢J|o] (gateway), MCE (Multi-cell/
multicast Coordination Entity)+ MBMSE g8 =Y4® 7% E2Eo|t}, MBMS
MU A A7) fleiA= ®A BM-SC7F & 7] (synchronization) XS Z3Het
MBMS 4 (configuration) JEE 7|A =50 L3It o] Sojli= MCESI|A] SIBS}
MCCHS®} 22 Alojg HE BAdsto] @ikl Adsto] Tzo] MBMS AH|AE Hhs
F AE=E FH|ZITh o]ojA] MBMS Al (session)o] A2t MBMSE &3l Ale2

7] So] 7|1 A =50 ALE 1, MBMS H|o]2](bearer)7} AA =™ MBMS && (MBMS

notification)& @] HEs}o], o] o= Tdo] MBMS HOJE|E 4418 4= QI

MBMS 2| X =E
m g

MBMS overall flows

5G x| dut $47|s 45

MBMS configuration

5IBs, MCCH

-

1. Initialization (BMSC - eNBs)

QoS, session duration

MEBMS bearer step

2. Broadcast control info. (MCE -» UES)  ~--===-==1 -+ 1. System info. ©S, MCCH 54
3. Session startstop. (BMSC > eNBs) 2. MCH,MTCH 83
4. MBMS nolification. (MCE =+ UEs)  ~~ "7 -» 3. MBMS notification % 2]

5.MBMSdata. (MCE-> UEs) ~ --==-=-1 84 MEMG dats -1

121 7. MBMS A{H|A Zx} 9 CH
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1>
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CAS*= MBMS A& 7l12]o](MBMS-dedicated carrier)7} =4 % Rel-145€] A 2]x]o] MBMS A& 7ljg|ofol A #|
o] A AGS 9ot B = o7 AFRE|Q oM Rel-1604 % 5G A At W42 CAS A5-S FFAA7]7] ¢JaiA
Al 7HA] S A 7]5-0] A AT (L9 8] i), ol= %1 Zo|9] CPE AH&-3dt= MBMS d|o]E] X} SCS-

15kHz 7]§to. 2 22 710]9] CPE AF8-38H= CAS7F MBMS 41 A58 A kel @ A7 E 715Ado] =7] wjizo|t},
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Rel-160]4= A WA 2 F3145 6RBE 14 H PBCH7} Ff-dt= 2|2 S 5917] fl8f AlRt52.=2 PBCH A4
& ZAst] AEZH Y Wolx PDSCH7} Hfotd Ads XA 4 JEE 588F3itt. = WA= PDCCH A4
WollAl MBMSE €]t DCI(Downlink Control Information) X7 A4E = AHYS SUMNAE A4 tin] Zo) 2u)
THA] A 4 Q=2 Sfstl o) Al A= CFI(Control Format Indicator) 2H]| ES MIBo]| 32835}t PCFICH

sAlo] Amjshs 495 Hsgltt.
PDCCH PDSCH
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—ﬂ [31MIBY| CFI &% ’\

HOI40d

""""""" T PDCCH

PSS [1] PBCH AH& EH%

N [21DCI H& x| 2t B

121 8. CASS| M5 7iM ALt (Rel-16)

MBMS 7|&- Rel-14 2E3HRE WEAIIAEY] 24127
Gt 7 s=0] F7HE R, Rel-169] o] 22{Al= 7]&9] Adat S FE7]&0
7FE WAL QlTh (& 1] AT A A Alg SHolA MBMS 7]&S& 3767 S1siA oAl d3E MBMSS)
EEAE g EES HA Adu H45EE9 ASTC 3.09) &84S vtetu]gEx v|ast Zojth MBMS 714
© Rel-14] FeMBMS 7|43} Rel-169] LTE 7]8t 5G A4} W47]42 2R3t (& 1ol4 B2 omss
physical-layer overhead)& E8|#1&2] A% &85 Z743IH, OFDM A|A&]2] BE t]¥(guard band), CP A1 &9]
do|, 121 A S S5t 9 Hl 2159 W2 HE ALHE
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MBMS+= Rel-169]4] SCS-0.37kHzE =Y O 2R 7]& FeMBMSQ] ¢Fd o 2 AL W ETAZ LHIE =
Ho M= ATSC 3.03 fARE 420 =Fsk3it). of9h SAlol Adu} W&ol B42Ql W2 AW A SHolA
T 100kmol| F3h= AHIA G99 Algo] 7hsaiRith §, o]F WE Alg Aol T o]l oJst &8 Ho
(Doppler shift) 2 -39 Bakdut 7F 7R (inter-carrier interference, ICD)o] &J3f 241 AJ50] GelH}, o]2fst

ICIZ Q13 £41 A% Fst= Aot 7Hd B]E(signal-to-ICI ratio, SIR)Z UERA 4= low [ 1]oA 3
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sub-carrier cyclic prefix | OFDM symbol . physical-layer
spacing (kHz) | duration (us) | duration (us) A overhead (%) ERLG) e
15 16.7 16.7 2048 37.0 5 34.16
MBMS
75 333 1333 4096 37.0 10 28.14
(Rel-14)
1.25 200 800 24576 40.0 60 12.57
25 100 400 12288 46.0 30 18.59
MBMS
(Rel-16) 0.37 (RS typel) 300 2700 82944 25.8 90 2.00
0.37 (RS type2) 300 2700 82944 325 90 2.00
0.422 296 (GI7) 2370 16384 28.0 89 314
ATSC 3.0
0.211 296 (GI7) 4741 32768 16.2 89 -2.88

1. MBMS} ATSC 3.02| £2|7|& ®4 fatolE] H|z

3 A EEASY AE BeS [F 1o 378 EYAS AE geulE Yo EYAF A5 52
T JFS Hom BT el 27 EFAES F4I5H= BICM(Bit-Interleaved Coded Modulation)] ]3]
AR E] o]d oA MBMS2] BICM S FA5h= HRE 259 QAM HZE WA ATSC 3.09] BICMS F43H=
LDPC(Low-Density Parity-Check) 5% 9} NUC(Non-Uniform Constellation) ¥ = HH2]o] H|glo] oF7to] A &
she ¥]g 4 glth =3 BICM A7) A] W& BLER(BLock Error Rate) 9 olA AA e % A5S A% ATSC 3.0
o] LDPC 50 H]&| 220 77 o] 52X 80 2 AR L oL EE Ro= Atz og = ulZ(error floor) 3440

Zokslo] WA H|AS OPY A 0 2 A 3aly] 98] et 07 F-E(BLER < 1004 A5o] &3atd 2= 9lr}.
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&Aoo [T EQ} 5G NR(New Radio) 7|5t 7]&ES 7fAsuzka glom
2 Az2" Aoz JArEh ulgle] MBMS 7]40] 5G NR Ea)A|=9] &
& 7HAWA A0 ATSC 3.03 22 W3 227|459 AHS S 02 ARSE 4= o, vizfe] WrEAfH]

s
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MBMS AMH|A GA] gFof 5G NR 7[RTS

242

=2

WCDMA 7]8Ee] 3G &Z0M 25 =UE MBMS 7|52 0|5 OFDME AME-Sh= LTES AXHA E7AA T3
sto] 5G #EY AVut WE 2724 E WEsHo o] =23tk 3GPP= o554 71&d EASE AREEt= A
2817 SJstol LTES) 2e)7%0] MBMSE $18 Chet 714 Q4% £Qs19L, 1 43 MBMS ]9 24}

OFO.
=1
WEAEIAY] 7]&d Bl S83] S AT & MBMS 7]<0| 5G NRo|U 6GE] EeA1ES 7RO = WS

A& Uithd, ATSC 3,002 tiE= Adut W4 277163 olEo] AAY] o] 1E2] 3t o= Aeju)z]
3 L 5= 9l ol

“o] BAE 20219 AREEISHRENN A0 AREN/GBA AUS Wot Sy A7

(N0.2020-0-00846, 5G2} B4 (ATSC 3.0) 9% A57]& 7dh &
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