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Model Analysis of FDD-LTE Forward Interference and Capacity

Zhou Ge, Wang Junwen
(Wireless Network Operations Center, Shenzhen Branch of China Telecom Co., Ltd., Shenzhen 518034, China)

Abstract: The forward interference is an important factor that affects the FDD-LTE network capacity and user

experience. FDD-LTE forward interference and capacity were analyzed. A forward interference model was proposed

under various network loads. Simulation result of ideal and practical network is approximate to the road test result.

The model provides evaluation method with high precision for practical business network and it can provide

important information for business development and network invest.

Key words: signal to noise ratio, directivity, capacity, speed

1 58

LTE 44 4F o i ol A [ 4% 398 b o B AT MR T
LA ) 150 Mbit/s, H 2 B & B 26 0 ) R T3S T A7
RIGHPEZ K AW TR, — 7, A8 KP4 A )
FRUR, 3BT M LR IR RN A PR T AN P R AT R
Ty —J7 T A AR/ D BRI A B X £ T R L
(SINR) T W , K RE R F AR i 8 1 7 0 B AR T 736
R G 75 222 5 5 20 7 AN [ 7 1 47 0 B 40 6 A% B X SINR
FUF AT R 50, SINR 9 20 B 465 S 56 B e T 2k 34 35 ]
DABRAL A F P sl e RO K JO 2 SR B e B A1k 1 R A7 R 0
A X IR AR LA A, A RE A B EIE 1 P R 7 i R

s B #A:2014-07-15; & B B #1:2015-01-07

%uﬁa[»e@o WA, ol LAPEARY LTE 2% 5 & 52
b B 2 kﬂﬂ%ﬁfﬂ’]%%&&@iﬁlw

HHTTU%Z%ﬁmﬂﬁ%#HE‘JEﬁ o 0 2% BN AT A 32
BRI AR 2 R TR R R T P ST AR SO R
LTE B 1 - HE 45 B0 A A7 R4, 8 4 20 7 A [ 50 o X D

R L DX S S
2 RESH

21 EEMEY

FDD-LTE [ %% % F OFDM £ A& , 1 4~Hf B (7 4~ OFDM
55 ) R12 /8 28 1 80 4 — A4S B8 IR B (vesource
block,RB), A& LA RB Ry 50 Ay FI 43 B A (7] 1 B 431 5%

2015039-1



“ EEEA

U, R4 B X R P Z R T4, Fakok AT
AR B XA M R AR, TSRS
(reference signal ,RS)7E RB H' S35 i B 20 A | IH L RS {5
Y SINR B8 0% — & 72 B i 2 Wt PDSCH (4 38 T 17 46 5205
WO R, X AR5 % P B X RS (55 57
TE B ARS8 R Ty S 4 FC A X ) RS R
PDSCH 71 FF 4§ £ 18 ¥ 31 7% %€ Jif DX [ IR 30 ¢ 950 1 ) 2 2%
P Py B P, e PR LR N, B,
SINR=PJ(P, +P, i+ P, seteartN) (1)

BXEL A (5 38 2% T A TR RS 9 PCFICH (4
Pl 5 R (536 PHICH (4 B HARQ 45 /R f5 1 ) |
PBCH (¥ 3] #& {738 ) A1l PDCCH (W38 F 47 #5538 ) .
22 KR

DL SE Sl 1 85 4207, 2 2R FH 0 R 19 O o)
RAGHETT T, S AL RESEMILRER K, BT
FORG B R AE 75 30 K 4k 9 Rt #E KT O 1) R T 48 B 4t
HRAAACER K 2k 1 ek e A, TR SR SR B R T
R TERE R 65°, 5 KL S5 — 5, W 45 S 508
1.88, 7K F- 75 [k e 5N

()= Sin(1-88xsin(6) )xcos (9)

1.88xsin(6) @

TETE B 7 ) 5% HIPAT HE 91 69\ 50 2 B 4 5 00 55 e |

I RPOR LR 130,85 L hrfs i — 2, KR — 1R i
07 1o VE R ROR

F(#)=cos(0.5mxsin(¢#))xcos(mxsin(@))xcos(2mwxsin(¢)) (3 )

Bl 12 AR 2 (2) A1 (3) 2 1l /9 R e 7k F J7 1o 46 £

I BL5 1) 38 45, UK K 2 S 5 BOxS 28 105 1) 5 5 08 2 23

A 16 DL M B BARBETT 1) )5 LR 8K g R

=
T

File Edit Yiew Insert Iools Desktop

DEE& KRANY € 08| =80

findow Help

1202

B
1800+

300

270°

% & -2 B /2 3 [ O 3 5 L R K (2) Rk (3) AT AR
FE 7 1 P RN
F0, 9) = L(0)F(#) (4)
2.3 fRIBER
P71 Hata B54) 2 35 [ 6 {5 55 BEALHA Ofcom £ X 4%
WEHEJy 800 MHz 12 600 MHz #9 LTE F 4% % 4 E % Fit
R FH B P REASS TED 2 1 S5 R R0 5 ) A 990 3 1 P 9 R A
A A ST R, A A OB B 4 R i (e B S AR /N 1 B 52
B, IR A SCR A &7 Hata #2015 2.1 GHz /) FDD-LTE
BB, AR A AN T Y B 3 L B AR AR L(d) 0
L(d)=
46.3+33.91h(2 000)+101b(f/2 000)-13.821b(max{30, H,})+
[44.9-6.551b(max{30, H,))|(bd)*~a(H,)-b(H,).d=0.1 km
32.44201b(f)+10Ib[d*+(H,~H,)10°,d<0.04 km
L(0.04)+[1b(d)~1b(0.04)/[1b(0.1)~1h(0.04) X[ L(0.1)~L(0.04)], F At
(5)
Hor f o 8O R  d R 3 & B XK 880 o
VRS H, FIH, G0 K4 RS B B AR Y
d<20 km i ,a=1 & T a(H,)F b(Hy) 551 .
a(H,)=(1.11b( £)-0.7)xmin{10, H,}~(1.561b(f)+max0, 201b(H,/10)}
(6)
b(H,)=min{0, 201b(H,/30)) (7)
24 TR
G AR I e R AL S5 S A A R A IE
NIBIH 3AEAMEBHTUE L, B H 3K,
mE 2 fim, B 3 A LRER - 3Ky
1], FE 77 ) £ (A6 7 1l FF By W 5 50 1 0 ) 4 3
30°,150°F1 270°, LAJEsE O W sh & M ds B X, Dhi% ik

=3
File Bdit Vier Insert Toals Desktop Yindow Help ~

DEE& k| QRAAN € 08 =0

270°

Pl1 R oK Jr 1) 48 45 R 7 1) 3 £

2015039-2



BERFE 2016 £5 2 8

SR SRS R 2 I AR R, B O 1 X
(71 iy A 30°) 7 3 X B 52 3 2 0 AT W3R O |
T AR 2 ) 5 v B X e 4 I M o A PR R
DX F o B AT AR 4 WP L & P i B X s X Sl
R — A0 AR A (v, ), 1 B — A B XK 4k B 7 1 A
F(X V), MR X7 & 5 A5 5 203k P s 76 3 B 7 1)
s 29 S5 8 6 1) 4 R A

P=IT—al=IT—arctg(H/ V (x=X)+(y-Y)* )| (8)

1
|

P2 AT S 4 A

Horp H R X G RE R, T 2 X i RETE
e {0 T A, WE 3 RR

Pl 3 B L A AT

XTAEE R X (s A A 3 X ), HEE X
B Py, y) S EE S 1K J7 1] b i 28R X K O 1)
F f6 VB X R0 4 8 (X, Y), T B 31 1 BEAP £
1 (BLTE L M 2 I 6 30 69 6 1 )8, T 143 A
T4,

- =X, Hy=Y 0, B= larctg(x-X)/(y-Y)l o

- M a<X; B y=Y, B, B= larctg((y-Y )/ (x=X))l+1.5m,

- M a<X H y< Y, B, B= laretg(v=X)/(y=Y )l + .,
- B> X H y<Y B B=laretg((y=Y )/ (x=X )| + 0.57,
0k AP0 B 3 X 4 0 K A O 1 Y
.
0=1B-A 9)
o A R R DX B 5T DRt 0B X R B P
BRI ARBAER .
T_L=F@.4)F@.$)/10""  (10)
o L R (5) TR @ B X R4 B Pl %
RIFE . W& B X R th SR Py W4 8K Gy, W
Fi X i IR (E 5 3058 P RUR I3 .
By = RGF(8.4)F(©@.4)/10°"" (1)
WM s B XA 95 0 1, FFERL 6 91 B X B
o, AEHE 6 T B XA A ny, 7T LA P B (5 IR HE N
SINRP Si s / (PnJS + Pn _pdsch T I)nioverhead +N)

B (12)

iPpk+i(C P +C P )+N
k=1 m=1

ms™ pm mo™ pm

G BN Cy 20900 Ml 55 £ 38 T 68 £ 168 % 5L 8
PRk, RARTEB B Z1 5 X m 1 RS 7 72 5% IR B2 5 4000
95 R B ST 8 (R85, BUED 0 81, 7507 N AR
LTE T A7 ¥y B 18 45 4 F13% B IX 58T AT B0

T 4 Sk F X TR S8 —E LT 5L (12)
T PR o Ry (PR, B 8 A A 1Y B X AR
BVIE ARG B3 K 1, TR It 25 58 XA B 3 £ e 1
5

SINR = é (SR, (. )dx,dy
[N R ooty (13)

Horp S R & X Bk AR,

KRR R 23 B AE 5 Mbit/s Al 20 Mbit/s 5 55 Al A [f]
SINR T 5L H 7 32 30 0 e KR AT Sl 5 IR &
G, AT LA B R A7 M3 A SINR B R RN

R(5)=0.05B(2.964 1x10°-2.665x10%* +

0.004 3 5 + 0.107 2 s> +1.055 4 s+7.512 7) (14)

Hp B AT 9 s Jo SINR, 4 230 (937 5 290
U T P A R 20 Mbivs i 58 SE B W 1,
5 Mbit/s 7 55 A 20 Mbit/s w7 5 W ol &4 h 22 56 2 A0 1, A
[ SINR & 20 Mbit/s 47 58 % 4 5 Mbit/s 47 58 2 51 4 45

2015039-3



“ EEHEA A

F 1 %55 20 Mbit/s 5 38 35 M H 8

SINR/dB R/ (Mbit-s™)
-10 1
-5 2.4
0 8
5 18.4
10 30
15 48
20 74
25 94
30 110
35 120
40 120

A (14) 3 1T 75 5 B o e R TR T Ry 9 B4
PRt , 25 28 X B 29 TR AT

1 5\3 I3+
R~ [ [ J; 'RISINR, (x, p)dv)dy  (15)

25 BERAE

ESUR XA RN FE AT R R T B AR s R [
AN i 0B B P B A B DX X P AT )
A, AR X R n AN RBE S T AT R R, i=1,2, 0,
RS i AN RFES I X T A —A P B 5 R4 3
fof KR, MW X HNA m AP, EEEGIA QoS [
FO I 9 B BRI A IS O, BRI R 2 e RO A
RER BN R Vi=Rm RS P78 I P 3450 2 i,
B ASRFEEPA kAR SRR A B MR KT H Rk
AW XA g A 5 H AR R P ECR C=mxkin, B H
PR %K F 8% T 1 Mbit/s, W22 AR m {H T 1
C,ym=1,2,-+,int(150/ H 45 3 %) , i X 1 45 & C=max(C,),

TEGIA QoS J&i , BE IR 43 BU ¥ 23 AT 55 £ 58 TR AIE 2 A%
F P A5 5K, B SINR 22 i 5 5 A1 P AT RE LL SINR 4f 3%
PR 20 IR VIR R AR AR X A &
TR T QoS X 2 ¥y BRL Tl 5% w0 w7 B 1% i T LAGA B H b5
TR B XA PR HL AR B AR A LR QoS I g
1M 7€

3 FESHH

fRfE bR AN B X AR AL S5 A 0 L
JiT A B X A2 300 m, BT A KM Ml 120, R R
30m, BB RERN 1 m, BBEMEN 2.1 GHz, 78 % & B
DX 7 5 DX S0 [ 41 4 Kk AT T i s, b

2015039-4

HINEEEH XA 6 TIH/NX 17 & 76775
N 0.30%H1 50%1F5 5T R PERE 45 R IR 2,
®2 BEANSEHHEESEERE

i fiaf SINR K F -4 SINR/AB SR AT

-3 dB {5k %/ (Mbit-s™)
ik O 99.69% 25.82 79.68
i faf S 30% 99.55% 20.38 56.79
ffar K 50% 99.23% 17.29 43.36

MFE LA K& fom 3K KBUOF 2 SINR B
W %5 83 50% B o, F- 3 SINR F B T 8.53 dB,

S B 2 e R e ) MR R 2 R T RE 4R
— SR B AN AT AR A A T S SRR 1
Z N L S22 190 45 48 3R A 43 BT SR FH AR SC (R RE R A X 2 4 IX
AT TR AR ST R %A
IR DX, DLz XA R Bl 6 0 TR 4 B X At
DB 40 B X, AR SCR B BRI B TR S
BOGE TR INRE 45 Bl v DX B0 00k 77 9 40 7, 1 309 B 2% (X 35K
FLJa 48 336 /B IX 15 B 45 5 W% 3, 4 2 SINR
P A U 3 T

®3 XERAMESHMHELER

— SINR K F-3 dB 5Lk A R AT
ACOIEAR  ER MG HR (Mbit-s™)
FATA 0 98.99% 98.29% 31.66
i faf K 30% 96.09% 95.04% 15.65
k5 50% 91.63% 91.56% 11.60

W 4 0T LLE M, AR SRR ] DUR AR B
SINR, 725 EAG DL T, 45/ X 1 5 B2 T4 2 A0 48 /8 X [ B2 6
B3 T AR A s B Has B AS R AT LA PCI
MR A B, 3Rl SINR 22 8 % B 6 s i 3 T4k
7 311 [ X3

AU BLEE R 5 A Ry SR A4 R AR — B BAE T
ARG MERYE, B S ATLAE B B U i, K F
-3 dB 9 SINR e i R F- 3 B 47 3 R K, Y 6 i ik 2
90%f , K F-3 dB ) SINR L FEARE] 73% AT, HIA 1/4
L X35 SINR IS F-3 dB, 76 F 477 96 A4 20 Mbit/s i,
B A DX A BT R R, A R X B T A 3 R A o
35 Mbit/s,

WL 2.5 WA RBE T G E TR E X
JIT A B DX AE 5 b SR T A2 B, 2 A IR 71 A
DX i DX 0 T 00 17 2 0 A 0,30% 509, 4 i X 3



BIERIZE 2015 £5 2 4

K 4

100%

95%

90%

85%

80%

SINR>-3 dBHyELA5)

75%

70%

D

0 0.1
W% 71

(a) KT -3 dB ¥y SINR L] 5 ¥ 25 1 4 (1 ¢ &

02 03 04 05 06 07 08 09

SEHRATIHE R/(Mbit-s")

223 A S0% A R SINR 78 i B 1A = 43 A

35

(%
(=}

3]
W

3]
(=}

—
W

—_
(=}

D

02 03 04 05 06 07 08 09
W% 71

(b)) 35 A7 7 3 5 9 265 970 19 56 R

5
0 01

F5 KF-3 dB 9 SINR LL A -39 7F 7 5 5 15 00 45 6 £ F) 56 R

B8 1 H AR R A PR (IE R )R
1484 7.7 ANF 5.8 A4, AT UL JA 0 7 X B X 258 4 49 5 T
Ewk,

4 ZERIE

0 3 X B AL £ ) 45 ) A S B B T 45 4 B 0 B2 L 1R
B 7R ARG AT SINR A 1500, T AR SCo8 i e
[ A7 30 A TE 2T, A A 2 3 A i 4 X5 i DX 000 4K
HH TR 67 195 5 J5 A7 B0 7 DR I St 1 8 45 o
DR AR R B, 2450 i 3 o i 45 AE U e BT
& X G AR, OO [ B AR SR A Y
FUT L0 W 5 T 0 45 B X U e 7 (L A R
DX, B AT UVEAl B S 46 7 X SINR (9 52 W), 45 2 & A4
107 B 14 £ 5 0 R B DX i, DT 2 41E N 55 0 0 4 48 %
AT, 34, 5 25 3 3 Bl Ll & 3l T PCLEE
BN HE AR 3 SR 6 TR X A,

£ % Uk

E. R& M5 R, htp//www.mwrf.net/down/ teaching/
2014/1541, 2014
Wang J. The principle and design of antenna. http://www.mwrf.
net/down/ teaching/2014/1541, 2014
WAk J5, BRSO, RQIFUAS B it V6 %2 7H b A iR LA o B
i AL, 1985
Xie C F, Qiu W J. The Principle and Design of Antenna. Xi’an:
Northwest Telecommunication Engineering College Press, 1985
W, LTE £ 580R T, SR, 2013, 29(9): 117~126
Zhao M F. A brief analysis of radio propagation models for long term
evolution. Telecommunications Science, 2013, 29(9): 117~126
Ofcom. Second consultation on assessment of future mobile
competition and proposals for the award of 800 MHz and 2.6 GHz
spectrum and related issues. http://stakeholders.ofcom.org.uk/
consultations/award—800mhz—2.6ghz/summary, 2012
(2015039-6 ##H £ 2015036-6 /5 )

2015039-5



