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Executive Summary

In order to support the transmission of the sixth generation mobile communications system (6G)
in higher frequency band and wider bandwidth, and to realize ultra-high transmission rate, it is
generally expected that 6G will introduce novel RF and antenna technologies with features of higher
frequency point, small size larger scale, more flexiblility and reconfigurability. In order to meet the
development requirement of this technology trend, this white paper describes the development
roadmap of 6G antenna technologies for new applications and enabling technologies from the
perspectives of standard evolution requirements, millimeter wave and terahertz antenna, smart
reflective surface, liquid and lens antenna, and summarizes the main status of 6G antenna technology

research.
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1 LA 6G FTRERARKTREHER
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2 ARuRER

FHRIMA R AR GMHA, HAE R E R RN TE TR 20w i, MR
B UATHUE TR 3 20 AR, BEAT H R AT 5 RABCTHIHR I o 1T SGHRE AT 43 AR 22 KK
BSZ=KW B, WRIE3GPP HATIE X, AFZK BB (URROAFRD) BIFZEE [ 410 MHZ-7.125
GHz; M=K B (UFRAFR2) IS [ A24.25 GHz-52.60 GHz, [K R B B A% (IR
B %o 2 PR A ) Z2 R FE O, RS AT 22 S FL O W X, DRI ) LU P BRIV R 07 % ¥t
51t R SR M AIRANF], H P9I B N 355 A B Sl Xl Cn e 5G9 24 % 3)) 56 7 (enhanced
mobile broadband, eMBB) 75t T, AEZKIVIES:) I ti T3 5 N, T 220K 3 U] Dy #4
MR RN TR, R ACON B AN |, MU ARSI S K
I R B BB R A R AT 0 L FR FATL R Ze et 70 A

2.1 FERRBEFHIRE

AR KB, ZHMANSZHH, BIMIMO (5 HATA Fmassive MIMO) HIHAR, KAz
B RGEER RN REE, WO BNl E AR, N T XFFEZEEW
MIMO, FHMBEREEZHEN KL . FE RGN, RERELE Lrigmst, K
BB ESBREENTE, WAHET O H4G LTESE, H AT H ERA5GAEZ KK
AELEY 4 T n77 (3.3-4.2GHz, H M %3.3-3.8GHzMn78) 5 n79 (4.4-5.0 GHz) ZE4E%. 1
MAEZKIE BN E , 4G LTESSGTFH RE Wit EIFAR I Z R, 2 KBEEISGTHLIR
LRI T B IR SRR R AR R A L REfF S (decoupling) [HAbFE,

T ERE S, FHIMIMOZ R4 (BE 8L %M, 525D Mikit, . 8x8. 10x
10, =12 x12 &, WO T3k [11-[3], HHATCEHRSGIEZ KB THL, &R 2 RE
CHMFRED BBt PISCRFE 2 5GBS 2 EEKMIMO T K. SGIEZ KA Rk
AGATBE R LR BE T B oy 9 Bt IR AT BT o B B RERARSCHERE AN, 75 5 RE AR s S A
e Cln: 0% PR 38R IO TE 5 F L IR FE ) IO BE A 5, DASRAS S PRBE B R M I M e SR AR

B4, SGFHLN RS B MHKAGTHLI RIE L, MnfAi & MR A N E
B 7S RS, TS FBEM AT /A RFRFRER . WFRHFERE . TN/
EHREBHIRRE . R RGOS ERRE. FHCTE SR RS IS RN P SR 8E )8
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= <IN o2 | 2 ' I8\ i
L I HE
© Feeding ports N . | N O
Lum) ts | S ] ! a8
.Mm',':':::"p""" AN | B0 tuning stub AA', length 8 mm
r Moo _Bmmaeed L________1 stripBB',length 2 mm

(a) (b) (c)
A 2-1 FHLIEE KEAMIMOX & (a) 8 x 8 MIMO £ %, (3.3-5.0 GHz) 1], (b) 10 x 10 MIMO £
% (3.4-3.8GHz) [2]; (c) 12 x 12 MIMO £ %, (3.4-3.6 GHz) [3]

22 EKREFHREL
2.2.1 ®iHFER

MBI RS . ERUEAHE O TR il s 1 i 20Kk 5 UK B 30 KA r AL R ARG,
HIERS (blockage) RNFNHIE, MER S TP 5 TPEBRAES:, HEARE A
M58, MRS R (phased array antenna) {85 4 R I A=Kl BRI R LT %, ol
R FRREEN L TN M5, PR Rt R O 2@ i 5 0 . [, B
T I R 2R AR TR, LT AR (BRI S0 R R4 st s, &R G0nT R 5 s
EMeLl, #rrE— Pt EEE AR, M3GPPX T TRk (JBpowerclass3) MI5SGZ KK
REH o CEARE B ARG N BB GEN AR B N5 EIRP (Effective
Isotropic Radiated Power) TEAN[F](RIAIER P B & A7 AN [R] 1) BB 1K T 2 52 WA BR A 22 9 i S EIR I
K 52 oA 2R 45 1) B s BIRPURAE PR A1) [4], W FER2-1F7R .

WRB R : ZKBEREIES TR, N TR RER KW ELREEEX,
TER AR I (beamforming) AR DASE IR 28 R 7E 25 (8] 4148 108 1 0 21 m 82 52 1) 23 () 7
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. M T3GPPH, Rit4 A%l (Cumulative Distribution Function, CDF) & #t fili i LA/ iy &
WOR 7S 6] 78 35 VU (spatial coverageBspherical coverage) H7\; X FHr& iz, HAEI3GPP
(IR A2 H 25 (8] R CDF 50%I 5t B I EIRPAEAE N PFFIMHE,  BARTEARTR 03K 2-1 i

XA : BLAh, 15 SE KB BT AL IR R FEAT AR,  HS PRSI, A
BT R AR, UM A T PR R R Vv T 9 WS R R (R AR AL SRS, 38 1 9/ FH P T e 46
WAEEL . FIRW s RERIMER, DUE AT ORI Tk 50 3 AP XU A R TR T H
B F S BIMIMOZA fig

Z B : 3GPPHHT O 1E G 5 I 5GZ KR AU B (licensed bands ) 2 47n258(24.25
GHz-27.5 GHz) . n257 (26.5 GHz-29.5 GHz) - n261 (27.5 GHz-28.35 GHz) . n260 (37.0 GHz~
40.0GHz) , Kn259 (39.5 GHz-43.5 GHz) SFhAME [4], H % T THLHNE DIk DL RSB
H I (carrier aggregation, CA) IIEHITRIE TR K, FHISGR KPR F AT Z BT

k 2-1 FH% (B 25 %3% %) WEIRP (dBm) FR14
IR RAKMEEEIRP R %H%/AEIRP % A& £50% CDF/&FREIRP

n257 224 43.0 11.5
n258 22.4 43.0 11.5
n259 18.7 43.0 5.8
n260 20.6 43.0 8.0
n261 224 43.0 11.5
BiE AL KA X £ 4k 3GPP TS 38.101-2 V16.4.0 [4]
2.2.2 WitBhsR

BANGRE: BRASHUREAEAE R Ry AR I ¥ SE 18 1 B i s S el L, e =2 oK
BRI, REHVBIABREAEAE I 8 3 T B AT 20 oK R I BOE A N B R A ARFE, H0E
WA T FHLERIL G T 5, 22K I B RN B FE S M 22 R PR 2 B AR MR RE ) o 2 B 5

BHEAEL: MO, TFILREM S, FHUNA R RENERE, JCHEN T 2K
BORZe, 1EAEA B35 WM o 3 T AP S 22 S AL SE AN 45 BRI 5 &, S B A M ot FE I et
B TRE BT AN R AT BE N e el (<@l m e 5 - AeemEdn T2
KPR b, MAELE S RS A BE kRN, B KPR A TERE ™ BB AL . 1120204E10 H &
AT —FKARNERISGTHL [51, R PIRA R &R IMERBBCZ KB (TEJEiE L EEZ K
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2.2.3 JERFR

BRANIREE:  H a0 FH TSGR R L F T RNHIERL TR, WHTEMAIP
(Antenna-in-Package) 775, TMIAIPT &1 E ZRE SRR R L5 GHIER 4 BHICEH e mif5 4k
FRAR MR RTTZE [6], LMEWNBARGRL, R/ mABRE, k23 () Fin. EEEEA
A H20184F#E, 4 IER KA | =3 5GEAKE I RL, HIQTM 052 (20184F) . QTM 525
(20194F) , MQTM 535 (20204F) , Tt =RA I 2L 2 1 78 s BN i e 5 AP
PR SRR . ank2-3 (b) AT AIQTM 052 AiPARBRET [H 6 iAS Y 58 FE AR Ak, 3T AR A 1)
AIPBIR R FE AN, 0 5 T BN R B B SOIRBCR I F I, AT A B T L4
ASE UN S B[ e s A S

BOM | BOM BOM| BB
QTMO052 5G mmWave
M11 = 4 - -1
| sm— 1__PPG (40 um)
o — antenna module
:: == : e Expands portfolio of fully-integrated 5G NR
| = = o S H. mmWave modules for mobile devices
NG
— = s P
ol =2 T i —— [ p— -
IF/Power/Control Signal Size scale
(a) (b)

A 2-3 FHAERKAIP: () AIPLHIE B [7]; (b) T A 895G E RIEAIPE S 4] (8]

BBl N T o iRE B AN R BRI PR, IR 2 0% SCRRIR T AN IR g o
T, WMAEEEI EEEITRREE H LAENAIPELL [9] (2285 , sudi=X
PR LD AR IR AN & 8 S _E (22 K I AIME (Antennas in Metal Exterior) /5 %€ [10], £Z20K
KR SET B ANEAENIERZ KR E (4n: LTERZ) B4 @it L, Bl K fEdE
ZRWRENBFHOFETE, FRAIA (mm-Wave Antennas in non-mm-Wave Antennas) , U1&2-
4FF7~ [11]6 AL, NiE— I ARAIA RS AFE, STHR [12] R AP ASFEICL A 5 ALA
R4 e RAE =K RGBS, BIFEAIP T e BY 345 R 28 5 s N B 28 S Rl
TAIAFE AR KB R & BB IPMA, TTZAIAIPTTE (AiA integrating a Package), Ul
E2-5/f7 o

SEMRSETE . WnEl2-617~ [13], ATARTHKFE N 7104 & 45 14 ik R4 AL T 75 5K .

BHZE: AIASAIAPH B R 2K Nk T IR KB 3L AR, T 802 A
REA AN ET

S5R#HA: WE2-778 [14]-[16], AoD (Antenna-on-Display) /5 ¥ K2k 5 5 W it
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LTE X & /557 4,

ICA#e ¥
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&7 B b s

2R, 51 30, i &5 S AL
A 2-6 AIAZINAEHFER [13]
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B2-7 AoDFH%Z7&E [14], [15] 528-GHz AoD4EAML [16]
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2016 4EY.Gao Z2EF IR T — AN BIRAMIMO R L FEFI[18] (A0 E3-2) , &4 14455 11,
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AN RGBT HH — AN AR A3 T A0 — AN KPR A i AL, B A TR B Th 3 A LS, AR st
2. R IORHIHMES P i, PRSI RfR R =2 G 4ii), AL GBI A 2008, &
PR E o 1 2 [A) AT $R A2 5dB FA R 25 5

T4 B Lund K=K T 22T 100N R 2R IG  LuMaMiJE 8L [19] CinBEI3-3ffs) ,
[ TG 264 8 [ 28 L pi SEER % TR 1 128 REGHL TG R IBEMIMO RS FEHL[20]. BRILZ AF, 0
2 [E S W K221 Argos JR U L. = B Z KR R HIBE R 28 AU HL . BRI HL A5 BT 58 B Open Air
Interface K AAEMIMO R4t SR B 5% Bl A BLTHE R 10 B UL 5625
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FuTURE FORUM is committed to cutting edge technologies study and applications. Controversies
on some technical road-maps and methodologies may arise from time to time. FUTURE FORUM
encourages open discussion and exchange of ideas at all levels. The White Paper released by FuTURE
FORUM represents the opinions which were agreed upon by all participating organizations and were
supported by the majority of FUuTURE FORUM members. The opinions contained in the White Paper
does not necessarily represent a unanimous agreement of all FUTURE FORUM members.

FuTURE FORUM welcomes all experts and scholars' active participation in follow-on working
group meetings and workshops. we also highly appreciate your valuable contribution to the FuTURE

White Paper series.
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