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Abstract: Atmospheric duct interference is a seriousinternal interference of large-scale TDD wireless communication
system according to specific meteorological conditions. The causes and classification of the atmospheric duct interfe-
rence were analyzed firstly. Then a typical quantitative interference signal propagation model of inland and sea at-
mospheric duct were proposed and the power characteristics of massive interference sources in time domain and fre-
quency domain were verified. The feature of the proposed model is based on a large number of data in real 4G/5G
network environment, which is of great significance for the prediction and cancellation of atmospheric duct interfe-
rence. Finally, four design principles were proposed for the frame structure and networking in TDD system to control
atmospheric duct interference based on the characteristics of the proposed model. The verification in 5G network
shows that the uplink interference drops more than 10 dB by the proposed interference control principles. It will also
be instructive for the design of 6G system.
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RUESEM GP KB, W DIORIR PR 3 T
oM. PRARIEOUT, BT MTE TR AR R
BT RGgikrt, TRLREREE R FTES, (£
Tolk 55 sk 45 1), TDD &40 KA S Tl iE
¥ 0.

4G RGN PNXALSE(ES (cell reference
signal, CRS) RMMETATH KAIES, HIL
BN S5 2 AERAS FATI R4 98 KIE, BN
KABFTIH FE BRI 2B H A S A —
&, fEHES) 5G MISE BTt BUE T CRS, f#iH
SHAG TR P RIETH K&, Fd T
17T A5 53T TR, REGUE B (system
information block, SIB) FJ#% 7 Kik, A&/ T
17155 R4 .

312 RN = ®AFATEFESB LATHIR

T RGE R I EDE R R TATES, Wi
WES. EI5 BB (master information block,
MIB) EAHAE5, RIS RER, MK
TN R B FATH B . [R] h i e ek o) R 4
&, HAISOR AN BN R B A E . &R T
AN 3 7/

TD-LTE %%t E [P A5 5 [8 %8 7555 2k 7 i 1)
53 AR, B RATIBREGL, S
SE 5 FH RGeS 1829 1 MHz s se ™, as R T
4G KA F TR Th 2SR MR . 2B F1PA
Freb—id, fEHEsh 5G RGditit kT iiiL,
R MIB. EHFEPESHE K MIESS5 GP 1
IR, DL S E T ORA IR TS 4G 19 5 f5,
[ B} 30 S AT R VG, iR b 5G MIB.
FHFEPE TEAS GBI T T

TD-LTE #1 TDD NR (&% (5 5 A% b an
Kl 14 Fiowe.

SEHF 2022 4F 10 H 10 HNFERTE G F-E4
29 100 N NX FIZPAEBAT T geit, A IE A XAH
[ B 5G P2 L 4G K 11~19 dB, &R
TS 55 I B SZ PR P 22 PR T 0 8, B R W 5G 11
RGOS T 7R R T R
4G/5G FAT IR EEan & 15 B
3.2 T TDD #Bahid{E RS EMIL T

IR K 2L /e TDD Bahilfs R84
WIS RSG5 S 4, R AU AR SRR IR AN R 2 3 2
FHIE, BHEAE g MR, BREMNR
GUAH BT R, JFIET 4G BT T 52k, &%
RRLF.

32,1 B—: FiREAT KIRAIRLE N

BT 2 RAAR A S BT . T HRUR e A 5
P, FTAS 2 MR IR ELARAE . S BRI %
Fr XAl ARSI, AT S B o i AT i s 1)
FAREEE ALY, R B PEAC R S T B
& v S B R I 1) DR S T R A ) 4
RHAT TG0, RIBLREEAE S (1 F X (]
R ZANT B ELIE E,  DLREIRE F DRI & 9
WX 2017 4 4 H R ], it £t 0 450
07 bR 60%, HONEBETHEIR.

tHHELE 4G 1.9 GHz #iE 3L 30 MHz 4
WE, LL10 MHz AHAL, 43531EN F1. F2. F3,
EEHBNG BRI A v XA i
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(b) TDD NRZ#H15 544
K 14 TD-LTE 1 TDD NR I Z#(5 5 /A%t b

—— 5GJEME:
—— 4GJRM:

b
W

L
(=3
S

W I/ dBm
8

=110

-115T

P R I R RN

Q5 NT AT

QQQQQQ QQ,\Q QQQQQQQ

‘:Q NSE CR \9 N AT A

Fsf il

15 [AlIX 4% 4G/5G AT MRt e

B Fr X (RS, VRN A 8 AT 20 MHz,
RS T B 18 5 20 MHz, #4000 5 &R B2 H
SRIEZWE 16 fows, WS B X F3 e+t
P F2 R 4 dB, [AIRFUSHESLTT A F1 2T
PLbL F2 “FH R B 3~7 dB, &5 0] A 2%
KABFTHRE.

HHEFRENE 5G 2.6 GHz MBHLA 160 MHz 5
%, AHR7N 100 MHZz+60 MHz A1 80 MHz+80 MHz
BEIMLHI,  IEARRRAEHEAE AR OC X IR

322 JAN = BARAENKFERX A RKIEH

R 2 b, AR AR TG
5 5-0.8°~0.8°#E /K- #f & X [] 1) R B 18 7 2R AH
K, DRI R A BV TE R 2™ it 1 77 [ PR R 3 R
NG, RN 7 AR R B BRI AL FR B
REEFAE T HEK X[

Xof T L A [ R R 2, I K
A ECR A B 5 ) 22 B ROR 2, R ORI B AT
A= B R R T3, B2 A 8 il
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S A8 A0 WS S @S A8 S o
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S AT AR 5 5 A S G RS, (8 S R R N
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i ]

D 0 0 105, 0, o (0 D g B T T G (s S
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16 BHIAT G S IBZ P

TR, M KL MY () IR B 70, AR
WA 30, TR 7K P DX TR fF) 1 1) R 26 348 2 vl ik
12 dBi; i3 K M 2 6°, MK IX ] (1) °F
)R LR 16 25 PR N — 1.5 dBis UK A b 55 30 1)
(e e R 2k, TN 4°, AR U IR
FRTE 3B O, AKX A] R 21 2t BRI
-3 dBi. FFFHEIHIR G w17 Fros.

Nl i
N 'ﬁi dBi
S\ e a

230 dBi F)%14.5 dBi

90°

A%
Wl SR
180° A6 A3t 19 dBi

PR TEE N4

90°

(b) LI IS R R T E 4T F 2R
K17 B SR R 2 as

DO R =R i B kL PN L E TN
ZHiH (multiple-input multiple-output, MIMO)

RE, PIARYEH FALE S RTERE TE S BOR
Jita. EETHEREAUES, A Roh S E K
FIX AR5 . HAl 5G OB G N KRR
MIMO 358, 6G A K NPREL .

4 LERE

ARG T RABF TR, 5l T
TR T TR A Bl T 0 R0k 25
XHEER BT T IURF L AT @A, 15 B 18 2)
R A ) AR R S PRI, I3 i iy J AN
LA S BHE HEAT T g s FE T B TR R
DU, B i 7T ISR AR T
SRIE SR A MO8 AR T3k B S P pn
BIRAR, X N T PEANHE 33 T
(RN 7/ & B R - NG = i B 7/ W
T, /KRBT TIEHERE, X+ )58
ARG KRB P TIHRA HEE L ekt
TRABT T IR ARAE I TR, $2
B KRBT T I ALY 5 4L e it 4 TR,
BRETIESET L R TMTESE®E L
AT B S T30 AT DX 3 AL R AR v AT
XA R 23 2, lid 4G/5G FRGe vk A & s
BRIE 1T RIA RN, MR T 6G FF
TDD £ 4 1) Jm £ 3 3RS N B AT R 47 1) 45

FE
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