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Downlink Rate 1 schemes

>

At Seoul meeting, Nortel proposed a rate 1 code in “DL
MIMO modes for 4 transmit antennas’, Sub-Coding
based Transmit Diversity (SCTD) as described in (R1-
051427)

At the Seoul meeting, Nokia proposed using diag-ABBA
code (R1-051413) as rate 1 code, but decoding process
was not given.

This contribution presents simulation results to compare
the performance of these two schemes.

Implementation complexity is also discussed.
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Nortel’s code (Sub-Coding based Transmit Diversity
(SCTD)
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Nokia’'s Diag-ABBA code for STBC mode
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Nokia’'s Diag-ABBA code for SFBC mode

Antenna
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Decoding Process

> For the Sub Coding Based Transmit diversity, a ge
STTD decoder for decoding well-known Alamouti code

can be used.

> For diag-ABBA code, a two-step approach can be used:
1. A general STTD decoder can be used to decode entries

f
X+ X, X, =X,

2. A ZF or a LMMSE decoder can then be used to estimate
119, 53’ S,
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Simulation Specifications

vV V V V V V V

UMTS LTE downlink parameters

Bandwidth: 10 MHz

IFFT/FFT size = 1024

Useful carriers: 600 carriers (not include DC)
Turbo code block size: Four OFDM symbols
4 transmit antennas and 2 receive antenna

Ideal channel is assumed.
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Simulation results

UMTS LTE DL: 4x2 Rate 1 code, SFBC, PB 3 km/hr, QPSK

modulation
—e—Nortel code, STTD decoder, QPSK, r=1/3 —8—Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=1/3
Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=1/3 Nortel code, STTD decoder, QPSK, r=2/3
—¥—Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=2/3 —e—Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=2/3

—+—Nortel code, STTD decoder, QPSK, r=4/5
Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=4/5

Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=4/5

1.00E+00 —~=—* =

1.00E-01 -

1.00E-02 -

1.00E-03 -
-5.00 0.00 5.00 10.00 15.00
SNR (dB)

© NORTEL, 2005, All Rights Reserved




Simulation results

UMTS LTE DL: 4x2 Rate 1 code, SFBC, VA 30 km/hr, QPSK

modulation
—e—Nortel code, STTD decoder, QPSK, r=1/3 —8—Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=1/3
Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=1/3 Nortel code, STTD decoder, QPSK, r=2/3
—*—Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=2/3 —e—Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=2/3

—+—Nortel code, STTD decoder, QPSK, r=4/5
Nokia Diag-ABBA code, STTD/LMM SE decoder, QPSK, r=4/5

Nokia Diag-ABBA code, STTD/ZF decoder, QPSK, r=4/5
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Simulation results

UMTS LTE DL: 4x2 Rate 1 code, SFBC, PB 3 km/hr, QAM-16
modulation

—e—Nortel code, STTD decoder, QAM-16, r=1/3

Nokia Diag-ABBA code, STTD/LMM SE decoder, QAM-16, r=1/3
—¥—Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=2/3
—+——Nortel code, STTD decoder, QAM-16, r=4/5

Nokia Diag-ABBA code, STTD/LMM SE decoder, QAM-16, r=4/5

—8—Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=1/3
Nortel code, STTD decoder, QAM-16, r=2/3

—e—Nokia Diag-ABBA code, STTD/LMM SE decoder, QAM-16, r=2/3

Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=4/5
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Simulation results

UMTS LTE DL: 4x2 Rate 1 code, SFBC, VA 30 km/hr, QAM-16

modulation
—e—Nortel code, STTD decoder, QAM-16, r=1/3 —=8—Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=13
Nokia Diag-ABBA code,STTD/LM M SE decoder, QAM-16, r=1/3 Nortel code, STTD decoder, QAM-16, r=2/3
—¥—Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=2/3 —e—Nokia Diag-ABBA code, STTD/LMM SE decoder, QAM-16, r=2/3

—+—Nortel code, STTD decoder, QAM-16, r=4/5
Nokia Diag-ABBA code, STTD/LMM SE decoder, QAM-16, r=4/5

Nokia Diag-ABBA code, STTD/ZF decoder, QAM-16, r=4/5
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Simulation results

SNR (dB) at 1e-2 BLER for SFBC, PB 3km

SFBC, PB 3km/hr Nortel’s code: STTD Diag-ABBA code: Diag-ABBA code:
decoder STTD/ZF decoding STTD/LMMSE decoding
QPSK: r=1/3 -1.2 -0.5 -0.9
r=2/3 3.9 4.3 4
r=4/5 6 6.2 6
QAM-16: r=1/3 4 4.4 4.4
r=2/3 9.8 10.2 10.2
r=4/5 12.2 12.5 12.5
SNR (dB) at 1e-2 BLER for SFBC, VA 30 km
SFBC, VA 30 km/hr Nortel’s code: STTD Diag-ABBA code: Diag-ABBA code :
decoder STTD/ZF decoding STTD/LMMSE decoding
QPSK: r=1/3 -0.8 -0.1 -0.5
r=2/3 4.3 4.7 4.4
r=4/5 6.3 6.5 6.3
QAM-16: r=1/3 4.3 4.8 4.8
r=2/3 10.1 10.4 10.4
r=4/5 12.6 13 13
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Observation and Conclusions
1.

4.
5.

For Diag-ABBA code, the STTD/LMMSE decoder performs bettersgftt
STTD/ZF decoder at low SNR (QPSK).

The Sub coding based transmit diversity scheme has about 0.3 to 0.5 dB
gain (at 1e-2 BLER) over Diag-ABBA code with STTD/LMMSE decoder at

low code rate (r=1/3) for QPSK
QAM-16.

The Sub Coding Based Transmit diversity scheme has about 0.3 to 0.8 dB
(at 1e-2 BLER) gain over Diag-ABBA code with STTD/ZF decoder at both
QPSK and QAM-16.

The similar trend is seen from both STBC and SFBC modes.

Decoding of Diag-ABBA code is more complex than decoding Sub Coding
Based Transmit diversity as one more step is needed in its decoding.

Recommendation

It is recommended that the Sub Coding Based Transmit diversity scheme be

selected if rate 1 Tx diversity is adopted.
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