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(57) Abstract: Disclosed is a method for calibrating reci-
procity errors, which includes the following steps: measur-
ing a downlink channel response Hpz; measuring an uplink
channel response Hyz; on the basis of Hp; and Hyy, and ac-
cording to a reciprocity model Hp,=E",,H 1 Ey, calculating,
by means of a least-square criterion (LS) algorithm, either
one of a user equipment reciprocity error E,, or a base sta-
tion reciprocity error E; then calculating the other one of
E,, or E; by means of a minimum mean square error criteri-
on (MMSE) algorithm and according to the already-calcu-
lated E,, or Es; then performing a reciprocity error calibra-
tion operation using said calculated user equipment reci-
procity error E, and said base station reciprocity error Ejp.
Also disclosed is a reciprocity error calibration device for
performing the reciprocity error calibration. The method
and device for calibrating the reciprocity errors according
to the present invention can provide better performance of
reciprocity etror calibration.
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RERMETE.
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R DT R E SR E S B0 SCER[2] 7 IR I AE SR HE JT VA AN BRI A2
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I, Jian Liu, et al., “OFDM-MIMO WLAN AP Front-end Gain
and Phase Mismatch Calibration”, Proc. IEEE RAWCON,
Sep. 2004

2. A. Bourdoux, B. Come, N. Khaled, Non-reciprocal

Transceivers in OFDM/SDMA Systems: Impact and
Mitigation, in Proc. IEEE Radio and Wireless Conference,
Boston, MA, USA, August 2003, pp. 183 -186.

3. 3GPP RANI1 Tdoc for LTE and LTE-A, R1-094622,
R1-093026, R1-080494, R1-090563, R1-093378,
R1-094623, 2009
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4. 3GPP RANI Tdoc for LTE and LTE-A, R1-100932
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X2) ¥ Lo mZEEE, WEFRERERLS . X TET BRHERN
TDDRZE, %4 AT LUR FE AR HE H TX 0 S /R XA S H 4%t B 55 o e
TETTPEORENTODRS, 2 REAT ULS SRHERNBIMER
REFZHWMERS (ZHIERBD- .

Ng—ftE, 2R, RS hE DR R ST B S R LM
SIKI RS Al LEERBH AT BRI MRE T RRERGR A EET
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UE, #HH#EHRENSIEZTEOGE, FAETENBLREHE
BRAT A R EEE

SFEFEOLSKHE, BFdTHNTUEREALS, deNBit
TR EATHERS A FATHERR GBI E, I H L SKHENE. TH, &
WAEeNBHATRHEBR M . X I A EIRE HERR T FEUESAT BLHE (1 7T e
(ZILICHR[4]). FEUEBATIRERIZF T, SAWHFRHEEH.
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T HTLTEMLTE-AR KM P HEORBERAR T R REEANFCE S
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EZXRAMAVTMTRELSIRE, SGELNEN TTEE LS RERM T 21T
FERGREN, AXANEAREEZMARN. BRI, ETHESRE
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TR, HTSAREEE FNEEAKKFEEE S IRERLBHE
LERETINE2S, BRI, EAS 38 0P AR M R A% £ I LA S ks B 0 Bo 2 —cpi
—ATEENESEREN, %Xy =EHuEwg, BHFEFEIME.
THEEEE AR KRR LSRGV, 3 E kB B it 2 11 i
B, LSRN IR EMMSER /N, TR I _E 3R SCRR—RE A 8 /NPy
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H,, =AH, A +N,

A
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SRR RN AT S A0 A7 s (e m & Hoe i Hu i34, 43 RILEL
HiRERMTHEREA A B B g mr e AWGNEE S NofnNa:
BigA, A BB musmearte 5t BIETEBE SR (5) RANER (6),

AT LI 5 |
H, = AIE;:IB;THIT/LB/_TEbAr +Np, - AIE;IBI—TNLTILB:TEbAr o
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FRE TS E RN
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AT EREREE A REEY, SEIAUTHEE:
B3 REBEWTRG /D, TR, g, Hro Kol B
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. s extfsEre, B, BmEthg2stmm. |

B4 WAEEMRRRBNEEMIRE, NG THRE 2K
RN, fimA . A B B s pramps,

FABRE ), BIRRELER, HUENE—REHXINES IR
2, BB R AR /NP HELS CGUERAD it &k, Bt E R
RS (4, 55 TR0, Rk SR B 2 18 6 56

E, =E; =diag([e;),e,,...enr ] (8)

1

-
€n1 = €m)

m
-1 _ -17-1 1 2 B
€n2 = em,lhdl,llhul,llhul,ZIhdl,Zl

-1 _ -lg-1 £+ -1 71
H ':F' Cnrt = em,lhdl,llhul,llhul,MlhdI,Ml
Pz o

H i diag[|R7-X AZ#. )
B AR (8) RAAR (1) B BELGN, RS
EH, =H],E +EN, (9)

MAE, A THEBFEFRMER, 7LOR RS/ FETMLSfE T EE.
5 W B /N8 7 IR ZEMMSEAS TR B e AR ok i i Be (R FIR % (4),
5E msit S0,

F TMMSER) Al vH R EARX T 3O [41F RHELSHEERM SET: A
FEB W3R, HMEMAEEPRENR, e it a5 RERUE
PERE -

T, XN SR B FE FELSFNFE FEMMSEAG T EE R sE T 2. iR
BARP R FE (BREEMHGEZEAE), #idS*][J. Proakis,
“Digital Communications”, McGraw-Hill Science, 4 edition, August 15,
2000], W EASEERE AR,

SERELS (least square) fhitlJ7ik:

Er =(ﬁ5L)+EIﬁDL (10)

soop, () soRmmmp i,

EREMMSEAG T B
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E =R, [R,, +o, (AL A, T"(H))EH, (11)

Hop Ree=BE B E —pg it (B E), % RS
ENE“mEE%E%%X%E“ﬂh&fhwmﬁﬂmeHW%E
(RIRT R AR okt & Ree

N T IR A K, TS E B4k IR R E A Kk B L% SC e
BRI E iR ERHETE.

P47~ H T AR A e B SERE B B S iR ERHE T ERIRAZ B

B, fEAES101, UENEFrER&NE FT8BREEWNHp, 7
¥ & W Hp R %5 eNB. flan, aTULEEEERSER (CSD HBMER
Hp R 57%5eNB,

1E 7 98S102, eNBARHE HATHERBRFME(S 5 (Sounding Reference Signal,
SRS) W& b4THERR (518 W N Hy;y o

763578103, eNBET H, M H,, , HWEE s Hy =EHLE, 5
FRALSHEN K —FMEE, EHPFRENE S REe, AR E 5 R
ZE, FH—A. fln, eNBA[LLURAELSE ¥, #B EEMAX (6) ~
(8), HEBIHFAFRENESIREE,.

7P HS104, eNBFIHRAMMSEHE N 7 —F &, RI\ETHEME,
M, FEI—ANRUEEE, ME, PRI T B, W EFTR, eNBFRHMEME
LSHEEEAE MEMMSER 2, RIBTHESIWHP &N REE,, K
THEILIEPIE 5REE, . |

B, 2 ES105, eNBRIFHUFEARMAHP R&EMNE S 1REE, E
Wi B ZIREE,, PITESIRERBERE.

Bk, ZE058S103, W LATiA, ZET(EEmNAEREEEXT A (F]
Wh,, =0, hy,=0, i#j) BRI NG m FIn 2 — (BE E, FE, FHIE
BE—ATE) EnEHE, kAR o =B Hub e e 5 BS104,
ANEEETIZHEE, BETENe, fE FH—1, FHAMLSEAE %
MMSE, X(it®E FE, FH5—1.

BS/~ T RS A & B SE il ) B 5 iR E R R & IAERE .

WMESHR, B\ARPLHEG N E G RERBERSEHE: TITHR
MERE101, AT EINETMRE FTHEEEWMNH,; FITHBENE
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HE102, HTHEIMEMIRE EATHREEWMNHy,; LSTHHEEEE 103,
FFHET Hy M H,, . 1558 o =B 0By s R LSt — R0,
WEA PR &N S REE, MEWNESREE, TH—1; MMSEIH
% E104, HTHAHXHMMSER K 7 —f &, RETHHEME, FE, +
I— AR E, e, PHH—A; URESEEREEE104, HTHHA
HEBINESREE, ME,, PITHSRAERE.

£k £ B 4N 85 1 3R AR 9 A 5% 9 SE MG ) L 53 IR 2 A HE T ik VL 53
RERUER &R H A TENBASEH . AR A RATLGARE], A%
B 3 AN R BR T 1k o AR 4B Ak BA SE 1 B L 5 iR E R HE T R B B iR E R UE
W& AT ZEUERSEHL. B, FATHER I B4 B 1017 LA B T UEA .,
FEXFHEO T, RIEA KA LHENE S RERHERSICEBUELT &
KEE, HTHUENERERENER TIT9%B S EWN Hp, KL%
eNB; LAKeNBACHIEWEE, BT AUEREK FIT 585 M Hpy o

T 3 ELRUIE TR 7 355 4 TR 9 5 500 F : LTA-A
8%, 3/ NUE, 3/1eNB, BNMUEEF2IM KL, TP eNBEFIMRERE,
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