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ABSTRACT

In this letter, IQ mismatch of a CA-supporting
terminal for LTE-A is analyzed and each of the
analog blocks is modeled mathematically. Based on
the model, a new digital calibration algorithm is

proposed and verified using simulation results.
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Fig. 1. CA-supporting transceiver

uf o] FEL 2] (2), (5), (6)7F (9] 4712 FHEel
2J3) ofefst zro] Fofxlrk
M oy (f)= M (FIM 1, (F)M o ()M, () (10).

o 7|x 44 3
B olelst o] ¢

(f)2 2x4 P4 M(f) 23

PE M
A8 5 9tk

My o (=M, (f),i=12,j=1,-4  (11)

Aj?zl( ) :2( f)7ﬁ(f):jl1;1(_f)

My, ()= M, (= ), My o(f)= M, (= f),  (12)
i=1,

. CIXE 28 gn2E

IF 24, IF e} 714w} ejel] 1Q B}
A== AAE A Hee] t| By dae]ES
&3l 1Q A7} AA=E A 7M. A (5), (D

9)°llA Hd( )= Hld(f):Hgd(f)ZOvhi =1,0,=0,
i=1,--,3 o] AT o] W] M, ()] 0 o}l «
2B ol zro] Foixlr).
My ()= (B, + Jy K3 ) HAf) (13)
My (D)= (K K+ J7 K ) H(f) (14)
Moo ()= (7 By + Jy K ) H.(f) (1s)
Mo ()= (B + Iy K ) H(f) (16)

714 e IF 249] o]5 aft 05 3 RF A
9 1Q £AE APfshs tAE BA darled
Estaa} gt

CAE 1 mell okl A (179} o] 1k

207



The Journal of Korea Information and Communications Society *14-04 Vol.39A No.04

FE 7ol 7ol AAE S ek
My 4(f)= My (f)=0 17)
b Al (143} (15)el <& 2] (18)& A Hrk
J)I =0 =K/K =R (18)

ol Hx™ E?é g A&l HA RE
ejulgie. o] 4]
ok Wb a=1, 5= ool H%ﬁ 2] (7>?+ ®)°l
o3 Si=J =1, J=J; =00|RE, 347 RS
A (13)7} (15)9l 2J3) olee} 2k

Falok g

N N
R="Y Myy,[n]/ D] My (19)

n=1 n=1

o714 Mmj[n] = ol A FakETle|| tigk F kg
35 7k 7o) FAgkevA] vl 3o Wi |
2E AFE Al 1 vkt Hgsia 71A v =
glo] FFT £4ell4 A=l

My, ;In]= Myy (nAf)+ Win] 20)
3714 Afe 72 kgl b Fulg 7kela,
Win) & GAhest s} 2 WAL R ©F
3k}

& Fgela vl Az Aol A=2/(1+R) ol
g A" 2A 71eS oleix® A3k

&

6= mm{A}/(1— Rre{A}) @1
a=(1—re{a})1+5) 22)

AL (M~®)ell o8l rRE 4 /7T §lS uwl A
2D~22)7} (18)% wHE3RS- ERlst &= gt

V. 85 @}

FFI

2] el Agelx] 7143 RF BA19] 1Q &
2] (9=0.1, ¢ =3° )= F 20 MHz LTE 93915
of sl 25 dB2] °]wlA] AAH] (Image Rejection

Ratio)oll s|wgic} 15 28 A5 Qd4kgn]e] ul2

R, A, S} §9] 34 S5} A" BA 39| o]v]
2| AAu)E B]lck 1007 OFDM AlE-E-] W3l ¢
Y BAL 43k A9 (A bﬂ) Al Ix-8H|7}

10 dB oJAte]® 50 dB oAk o|n|A] A AM|E d&

3k 10007 Al EES o83 739 (F4), 10 dB

olake] F7148l olulA] AAH] Aldde] Fssiel

208

Calibration Accuracy Receive Performance

/
80 ////+//
60 / —e—R(100)
——A(100) .\
40 —%— a(100) 10
—6—5(100)
20 —— IRR(100)

—e—R(1000)
——A(1000)

BER

—9—0(1000)
—6—5(1000)
—+— IRR(1000)

MSE or IRR (dB)

—&—IRR 20dB
|| o~ RR 2508
107 }| —— RR 30dB
——RR 35dB
—— RR50dB

o 10 20 30 0 10 20 30
Calibration SNR (dB) Receive SNR (dB)

Fig. 2. Simulation of digital calibration
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