DEri=

== 09-34-12-10 A3} 5| = H-A] °09-12 Vol. 34 No. 12

#9145 9 MMSE S3b#4] 7]uke] SC-FDMA
A|2=8E 98k JiAdE LLR A4 71

An Improved LLR Generation Technique for SC-FDMA Systems
Using Frequency Domain MMSE Equalization

Jin-min Kim*, Tae-Ho Im* Regular Members, Jackwon Kim** Lifelong Member,
Joo-Hyun Yi*** Regular Member, Yong Soo Cho* Lifelong Member

o oF
a0 =

Orthogonal Frequency Multiple Access (OFDMA) MM XPAH o] 55418 918 o}gAls whalez e o
2J¥]32 9121} Peak-to-Average Power Ratio (PAPR)©] =th= wh3o] <o) wleha], $AI-H o] Rzt Al
of[4{:= PAPR®] < Single Carrier Frequency Division Multiple Access (SC-FDMA) o] OFDMA 4]
ot o A3 AR AAR T Ak B =ielde I 9 MMSE 3PS 7|Hke R gk SC-FDMA
2wle] At 1S Aljkkeh AljKE 7S AdY the|wAE BAY A ENE e e 5
& Fgalo] AdEF7)9] 9lHo] EE Log-likelihood Ratio (LLR) 2| A1®=E 34kA7]E whalol) B =%
oAM= Ak WA o8 SR Flsle EAIEE Bk, o wE Asel5s RAYS §
it

ox > [ U

(s

Key Words : SC-FDMA, LTE, MMSE, Diversity, LLR

ABSTRACT

Orthogonal Frequency Division Multiple Access (OFDMA) is widely used as a multiple access technique for
next generation mobile communication systems, however, its main drawback is the high peak-to-average ratio
(PAPR). Thus for the uplink case where the transmit power is strictly limited due to the battery life of mobile
units, single carrier frequency division multiple access (SC-FDMA) with low PAPR is preferred to OFDMA
method. In this paper, we propose a method to improve the performance of SC-FDMA using frequency domain
MMSE equalization. The proposed improved log-likelihood ratio (LLR) generation method exploits both the
diversity characteristic of channels and the reciprocity that is obtained from the received signals. The complexity

of the proposed method is analyzed and its performance gain is demonstrated via a set of computer simulations.
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DFT/FFT size 1200/2048
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Used resource 1RB (12 sub-carrier, 110bits)
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Table 1. Complexity comparison of three schemes in 1RB
1RB
WA DIV .check REC.check MMSE EQ EY)
A4 Al it A4 Al AP+ A A )
convention - - - 24 24 24/24
1/4SNR - - DFT*2 24 24 24/24+DFT*2
Corr.check 21 - DFT*2 24 24 45/24+DFT*2
E 2. 6RBY 7% Al 71 75 B4k vla
Table 2. Complexity comparison of three schemes in 6RB
6RB
A DIV check REC.check MMSE EQ 27
A4 Al i A4 Al AP+ A A )
convention - - - 144 144 24/24
1/4SNR - - DFT*2 144 144 24/24+DFT*2
Corr.check 124 - DFT*2 144 144 45/24+DFT*2
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Fig. 6. FER performance of conventional MMSE and proposed method for various wireless channels and number of RBs
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