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Abstract

Based on a massive multiple-input, multiple-output (MIMO) uplink system, the pair-wise error
probability (PEP) of the maximal ratio combining (MRC) decoder on the receiver is analyzed. The
channel is assumed to be slow flat fading, and the base station (BS) knows the instant channel
state information. Firstly, the MRC decoder is defined for the system. Secondly, a formula calculat-
ing the PEP of the system with the decoder is derived. Thirdly, asymptotic analyses of the PEP
based on two different situations are given. These analyses reveal facts: 1) The PEP cannot go to
zero even when signal-to-noise (SNR) goes to infinity; 2) The PEP goes to zero when the number of
antennas at BS is increased to infinity and SNR is fixed. Finally, power scale law on PEP is dis-
cussed. Numerical simulations firm the above conclusions.
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R

WEFEE T RMBER £ AT RGE, 4o R A 8K LA 9 (MR C) ARG 5k A BN 48 R W2 (PEP)BEAT T 04T
BEFERTEEE, EWEAFERSERE. F— NMETMROFLSENMNE TR $=, ETHT
%, T RANPEPAR; H=, FXIPWAARBEIAMETHPEPKIFNLES . SHTRHE: 1) JREH
EIERT, GRS T KTREAKPEPIAE; 2) HERME RN, REHE T LI K PEPEANE.
BJ, Wik T RRERER (power scale law). BUEMTRIESL T EREESH EFYE.
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1. 53|

Z H P 25\ 2 i th (MU-MIMO) TG £ 815 52 GirE 4 4185 Ak 45 2112 B[], & Rede i g A
W RCR A TC R R AR E B ). — ek, BN H 3 (BS) R RSB R EIEAS, Xl
e B FEAE T AR RS IR L, MG SR s L BARA R ER . RAFE P 53
2 A R BAE RETE [F] — B AR R kAT, S PT DATS 38 B s (AR A P 2R (1], (H I 75 5T A I R B A SR
B PR, AT RGP R ER AR (ML) RRIS[2], N 4T R G I 454 i%(DPC) [3].

KIUBLR 4 (Massive MIMO) R4t [4]-[8] AN A T-— M ) MIMO R4t, Feuliffify KERE, [FN£ER—
BB RS T2 AP 2. R RECEH, AP SRS AEEE T E2E[9] [10], XFERX A
FH P 1) TRl T AP 67 B A 2 P R SR B, DRI RS /e T A AR (110 BhAh, KHBE R ZR3E 1] Ak /D
REMIRITZ . PAT KGR/ R D2 ] DU 2 o B i VS FEIRUIE . AT RGuBEub s T ey kek B T
IR A AR BNV H) RGE[12], Mol R G Th A ml LA P83 3 1) o 7 T #E

KMBERLE RS, HTERWREHH LKZAF ) RN FRSURE, S8 — MR E R 1 ED
FREARINEE, RMARID RS nE /NS iR ZE(MMSE) M Z(ZF) il 28, HLRAL & 2« AR T ML fihg
LR KPR, A BATT AR 55 SR A 0 R PR R e, > R R BRI o 55 5 2% FEATI AR b At i [10] [13] [14] 6
I, KA IF(MRC) RS2 —Fh ] S ZE MEMARAD 2%, EAR TR BEHE B AERER I, (MR
BRI . SCHBR[O] N F BEA LR R R, 1931 7 KB R 4k R 4GeH MMSE. ZF Al MRC f#fith if ik 21 21 it
W, CER[15]45 T MMSE M1 ZF f#RS 56 T Bt £ 15 HE 2 (PEP) B L e ik 2.

A KRG RG] MRC S K& AR B A 20T, FE TG TN Tm: 1)
41T MRC fi@hd ik PEP [T A 2) HIGIER TOMRLE M B, BEEERELL o ZEHE N
HET LT K, H MRC RIS TER BN PEP 26— T 5t @Y p [EER, B M SN+ T8
55K, R BEARAD 5 145 2 PEP F& N .3) 44 HIFIER T MRC f#hg 5 1% 1 R & R B 8 (power scale law) .
B4 0<a<1i, BEERLGEWHM, FRALNAER UL E/M® /DI GEIREE PEP B T%. MY
a =11, FRGBARAL. EAGAIE T SCBR[7] P4 AR 4518 . f&)a, FHEIESE T Eikgsid.

TSI RHER T RERRAFE R, () () DR BRSO B () RoRFE
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2. RGER

R XFE— AN RIBER e 55 R, A SCHBIANX N P 5302 B BORORE . RER/NX
WA LA K AP, AP OCE DIRRSTRE, Hulia M IRKZM mrag L e E), Hs
Ay A N B T R AT LLFROR

Y = JpHS +W Q)

Hopry B—AM 45l e, ERREBERBINGES: p RERBIMERE(SNR): H R EEE
B, H 4B MxK , Had G080 50 KR g5 5 RE R EEsa,
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AW KB Q ph%, RAEAGR] AN RAKIEN, (HRFRATAT LM #T 4T, BRI,
EH 1 E EIRAERIRGER, MRC fRIDH PEP B LU R MR :
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limP, >g >0 (12)
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3.3. gEERE#(Power Scale Law)
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Figure 1. PEP of MRC decoding when M equals to 20, 30, 40 respectively
1. M =20, 30, 40 MRC f#F3 5% PEP
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KIBER L R Girh, BN REHH v LV R E MRC fRASVERITERE, X IESE T B ATl S K18
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Figure 2. PEP of MRC decoding when SNR equals to 3, 6 dB respec-
tively
[ 2. SNR = 3, 6 dB MRC f#fL 75 5% PEP
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Figure 3. PEP of MRC decoding when « equals to 0.5, 1 respectively
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M R
SEHE 1 (AR -
N Q R R FLANH: Chernoff 5 A [16]45 3
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+ +
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A 2

Hp ALK P{B <A} <1, [1+%J <1. M Markov-Chernoff %75
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