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Abstract

LTE Rel-10 aims at peak data rates of 1Gbits/s for the downlink and 500 Mbits/s for the uplink, which can be

accomplished by not only wide spectrum but also advanced MIMO techniques such as precoded MIMO and cooperative
relays™. Considering some relays can have more direct signal paths than mobile stations do, LoS components are
examined to build more efficient codebooks for Rician channels™. The proposed codebooks perform better than the existing
LTE codebooks as the criterium of LoS, K~ factor increases. Conserving the advantages and max-min chordal distance of
the existing LTE codebooks, the proposed ones also maximize the minimum chordal distances between codewords over
Rician fading channels. Link-level simulation with LTE system parameters confirm the performance improvements as the

value of K increases.
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Table 1. Conventional 4 bit-feedback codebook of LTE
system.
Index Codebook
0 uy=1[1-1-1-1]7
1 w=[1-j5 1 ;7
2 w=1[1 1-1 1]7
3 u=1[1 5 1 -4
4 =0 (1-4)/v2 -5 —35/v2]7
5 =1(13/\f3(13)/\/_
6 |ug=1[1 0+7)/vV2 —j (=1+35)/v2]7
7 = (=1+5)/vV2 j W+5)/vV2]”
8 =1-111)"
9 up=[1 -5 —1 —4]”
10 =0 1 1-1}7"
i uwn=01 5 -1 41"
12 p=l-1-1 17
13 us=01-1 1-1]7
14 u=[1 1-1-1]7
15 =0 1 1 1]F
w] [1—1—1-—1]
wi 1-1—-1 1
w3 1-1 1-1
1
Ll -1 1 1
VR L 1 -1 -1 ®)
we| {1 1-1 1
wil |1 1 1-—1
we) (1 1 1 1]
w2 [1 /A ginl2 i/
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Indlex Codebook
0 u=[1-1-1-1]7
1 u1=[1 j_l_j]T
2 u=1[1 1-1 1}7
3 us=[1-j -1 4]"
4 Ju=0 0+5)/V2 j (~1+5)/v2]"
5 us=[1 (=1+7)/v2 —j (+5)/V2)"
6 u=M (~1-7)/v2 j (1-7/v2]"
7 w=01 (1-7)/v2 —j (~1-7)/V2]"
8 ug=[1-1 1 1}7
9 up=(1 j 1 jI¥
10 ue=[1 1 1-1]7
" ull;[l -j 1 "j]T
12 up=[1-1-1 1]7
13 uz=[1-1 1-1]7
14 u=[1 1-1 1]7
15 us=01 1 1 1]7
E 3 AAH meolH
Table 3. System Parameters.

Parameters Values
Modulation/Demodulation QPSK
FFT/IFFT size 512, 2048
Cyclic prefix configuration Normal
Number of transmitter antenna 4
Number of receiver antenna 2
Channel bandwidth[MHz] 5 20
Sampling time Hns
Rician K-factor 1,36 8
Channel model ITU-R (Pedestrian A)
Number of multi-path 4
Relative delay [nsl 0, 110, 190, 410
Average power [dB] 0, -97, -19.21, -228
Feedback bit 4
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codebook when Bandwidth is 5MHz and K
values are 1 and 3 in 4x2 MIMO.



2011Y 18 X33 =X M 48 HTCH A1 & 75

— |=%=Proposed codebook (k=6}
— |=@~LTE conventional codebook (k=6)
— {=@=Proposed codebook (k=8)
| _ |==LTE conventional codebook (k=8)
1 | | ! H t |

15 2
EbNo [dB]

& 5 Bandwidth 5MHzOlZ1 K 740] 6, 8 mf 2+ ==
52 0[83siM 4x2 MIMOOIA BER M=

Fig. 5 BER performance comparison with each
codebook when Bandwidth is 5MHz and K
values are 6 and 8 in 4x2 MIMO.
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Fig. 6. BER performance comparison with each
codebook when Bandwidth is 5MHz and K
values are 6 and 8 in 4x2 MIMO.
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Fig. 7. BER performance comparison with each
codebook when Bandwidth is 5MHz and K
values are 6 and 8 in 4x2 MIMO.
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