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Millimeter-wave based technology, capable of transmitting large amounts of data in real-time with low latency and high
speed, is expected to play a significant role in the fifth-generation (5G) mobile communication systems. We are developing
a 28 GHz band Phased Array Antenna Module (PAAM) [FutureAccess™] for the 5G applications. Comparing to previous
PAAM, 64-element and 256-element Type-C PAAM achieving a balance between high output power and high-quality
millimeter-wave signals. In this paper, we report on the performance evaluation of a 64-element PAAM and a 256-element
tiled Type-C PAAM through OTA (Over-The-Air) testing.
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Fig. 10. Beam pattern of 256 elements.
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Fig. 11. EVM&ACLR comparison of 64 and 256 elements PAAM.
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Fig. 13. Estimation of source distortion in 256 elements PAAM.
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%1 FutureAccess™ Type-C PAAMDH:BEREE &ttt il & o Mg
Table 1. Comparison of overviews of FutureAccess™ Type-C specification and reported values of other companies
I1SSCC2017
Reported . JSSC0IT. IMS2018,  CoAP% TMTT2021, TMTT2023,  IMSD2022
o BM  Qualcomm™ . PR . UESTC”  HUST® Ucsp”
group /Ericsson® gy
Chip performance comparison
IC 130 nm SiGe 130 nm SiGe 28 nm RF 65 nm RF 180 nm SiGe 180 nm SiGe 180 nm SiGe
Technology ~ BiCMOS BiCMOS CMOS CMOS BiCMOS BiCMOS BiCMOS
Unit IC
number of  2x8 TRX  2x16 TRX 24 TRX 2x2 TRX 2x2 TRX  8x4TRX 2x8TRX
elements
. [énit tﬂri 64, 64, B 128, 64, 32, 64,
0 1;2: ay Dual Pol. Dual Pol. Dual Pol. Single Pol. Single Pol. Single Pol.
rfcjl‘id “rlfs 256, B 256, B B B B
odue array  ny a1 Pol. Dual Pol.
S1ze
RE f(rgﬁzfncy 24.25-295 27285 265295 2425295 235295 26285 16-50.5
IF frequency . . . -
Gliz) 4355 3 65
Yes
Yes Yes Yes (n257,
5GSER brat“d (0257, n258, é%sl) (nﬁei%h (0257, 1258,  (n257, n258, é??) 12581259,
ppo n261) : n261) n261) n260,n261,
n262)
Tx OP1dB 18 — 168 15-16 10 135147
(dBm)
Rx NF (dB) 4 — 55 55 55 6.2
I1SSCC2017
Rep‘zrted This work | JSSC2017, IMS2018, SXCIEZOZdZ’ TMTT2021, TMTT2023, IMSD2022,
society s Wo IBM Qualcomm? phased = ygpsTc® HUST? ucsD®
and groups Technology

/Ericsson 2
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Phased array antenna performance comparison

56 (64Tx) 3?§¥§}m
TX EIRP @ 54 at Py,
P1dB(dBm) (64Tx) - 477 (128Tx)  54.8 (64Tx) 39 (32Tx) 64 (64Tx)
68 (256Tx) (256Tx)
TX and RX AZ =60 AZ £50 AZ =*45 AZ =60
beam scan AZ =60 AZ 55 AZ +60
range (deg.) EL £60 EL £50 EL *£45 EL =60
3% 2.90%
<A59 R 0, R 0,
=4.5% at 25.dB (56%) 5600 o4 prrp 20 4B OO%) 36 dBm  at 36 dBm
EIRP 60 dBm at EIRP 56 at EIRP 47 . .
o o 52.5 dBm, 400 EIRP with 64 EIRP with 64
Tx EVM (%) (256Tx), 400 dBm, 400 dBm,
MHz QAM, 200 QAM,
MHz MHz : 200MHz
bandwidth bandwidth ~ PARdWidth oy dwidth MHz 400 MHz
bandwidth bandwidth
=-30 dBc at
EIRP
ACLR (dBc) 60(256Tx) — — — — — —
dBm, 400MHz
bandwidth
> 20,000
Num. of (beam calc 128 — — _— _— —
beams mode)
supported for
fast beam- 2048
switching ~ (beam table - - - - — -
mode)
OTA beam
switching <8 4 — — — — —
time (ns)
Beam- <220
switching . .
eriodicity _ncluding - - - - -
P V' control time)
(ns)
5. LTV SE Xk
S5GHEEMIT OB T JIPAAM% B3 L 72. Over-The-Air 1) Fujikura Ltd, “28 GHz Fujikura' s state-of-the-art 5G

AEREZMLETC, ¥y U TL—Tarh LTHREE LY
NG — v BoNDb I xR L /2 64FETO
PAAMZ %4 ) Y7L TRETAZ LT, HhzsbHi
MEsgs e b, BRLREErEHTcELZLD
fgsd L7z,

) WAL R 2 CMIMODS KD S5 728, < IV T
U — ADEZEFEZ S L, EERBIEV 54T CrERE
ERAET ATV ETH A, T/, MIRHZTTR L, L
$& % v b7 —2 (NTN : Non-Terrestrial Network) ~®
BIGTEICOER L, IR PRI 7 & O % 17
IETHECTH 5.
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