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Introduction

= Due to the advent of software defined radio, the availability of flexibl
e and reconfigurable transceivers has renewed interest in adaptive t
echniques.

® To maximize the use of wireless channel resources, it is important t
hat the design of wireless multimedia communication systems has t
o consider the variation in channel condition fluctuation and QoS (Q
uality of Service) requirements of applications such as voice, data, v
iIdeo and etfc.

= One of the methods fully utilizing the channel capacity is the adaptat
lon technique.

® This paper focuses on an adaptive channel coding scheme and pro
poses new channel quality metric.
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System Model
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Overview of channel quality metric (1)

® For the use of effective channel resources, it is important to measu
re the channel quality.

® The points to be considered, when designing the channel quality m
etric, are a variety of wireless channel, measurement period, compl
exity, particular signal for measurement and so on.

® So far, there have been some methods such as measuring averag
e SNR (Signal to Noise Ratio) and Euclidean distance at demodula
tor, counting PER (Packet Error Rate) at link layer, SINR at the eq
ualizer’s output, and etc.
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Overview of channel quality metric (2)

= |n TDMA system, channel quality is estimated at the receiver and t
he information is provided to the transmitter through appropriately
defined messages.

® Metric that have been proposed for estimating channel quality are
as follow

® Frame error rate

® Mean and standard deviation of symbol error rate or BER (Cou
nting error)

® Average SINR, which may be computed using the minimum Eu
clidean distance metric derived from a Viterbi decoder or altern

atively computed using subspace projection techniques.

Ref : [5] S. Nanda, K. Balachandran, and S. Kumar,Adaptive Techniques in Wireless Packet Data Serves,”
| EEE Communications Magazine, Vol. 38, Issue. 1, pp.54-64, Jan. 2000.
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Design of channel quality metric

® Demodulated signals represent points on the signal constellation. These a
re distorted by channel noises and represent a channel condition.

= When varying AWGN channel, variance g,? and
mean change. However mean has a small change
because it is revised at demodulator. Therefore pri
mary channel quality metric is the variance o,2.

Cuadratate Amphuds
& -

m|f channel condition is good (Eb/No is high), they
increase. If channel condition is bad (Eb/No is low),
they decrease.

05
Irrphase AmplEude

mTherefore Look-up table of channel quality metric

is made by simulation results that channel conditio V
n (Eb/No) correlates to variance o,°. / \

0000 0001 .- 1111
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Procedure of channel quality metric
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Example (1)
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Example (2)

(1) When channel condition is good.

Soft in 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111

Num 0 0 0 0 0 0 13 1 37 38 57 57 42 35 6 4

(2) When channel condition is bad

Soft in 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111

Num 0 0 0 0 0 0 6 9 14 54 55 71 45 38 8 0

(1) (2)
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Adaptive channel coding scheme
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For maintaining the desired B
ER = 1e-6,

Section is divided as follows.
Section A (3 ~ 4.5dB) means

bad channel condition to use ¢
onvolution code 1/2.

Section B (4.5 ~ 5 dB) means
not bad channel condition to u
se convolution code 2/3.

Section C (5 ~ 6dB) means go
od channel condition to use co
nvolution code 3/4.
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Simulation Results
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Varying AWGN 1, 2, 3, and 4 cha
nge Eb/No from 4.5dB to 6dB, 4d
B to 6dB, 3.5dB to 6dB, and 3dB
to 6dB respectively.

Adaptive channel coding scheme
shows to maintain the desired BE
R~1e-6
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Conclusions

® This paper proposes the simple method to know the channel condi
tion and performs a simulation. Through the proposed channel qua
lity metric, adaptive channel coding can maintain the desired BER
over varying AWGN channel.
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Future works

® This paper showed the results of adaptive channel coding scheme
with proposed channel quality metric over AWGN environment. Ho
wever the real channel environment is close the Rayleigh and Rici
an multi-path fading channel. Therefore we are planning to apply it
over the multi-path fading channel at more complicated wireless sy
stem.

w . i-Networking Lab 14
Advanced Institute

Proceeding of the SDR 03 Technical Conference aoduet Exposition. Copyright © 2003 SDR Forum. Riphts Reserved



References

[1] J.K. Cavers, “Variable-Rate transmission for Réyh Fading ChannelsJEEE Transactions on communications, Vol. COM-20,
No. 1, pp. 15-22, 1972.

[2] E. Cianca, A.D. Luise, M. Ruggieri and R. Pras&hannel-adaptive techniques in wireless commatioos : an overview,”
Wireless communications and mobile computing, Vol. 2, pp. 799-813, 2002

[3] Bernard Sklar, Digital Communications : Fundanads and Applications, Prentice Hall PTR, New dgr$JSA, 2001, pp.978-984
[4] R.B. Blizard, “Quantizing forCorrelation Decodjfi IEEE Transactions on Communications, Vol. 15, Issue. 4, pp.655-657, Aug.
1967.

[5] S. Nanda, K. Balachandran, and S. Kumar, “Adapilechniques in Wireless Packet Data ServicHSEE Communications
Magazine, Vol. 38, Issue. 1, pp.54-64, Jan. 2000.

[6] S. Catreux, V. Erceg, D. Gesbert, and R. W. tHe&Adaptive Modulation and MIMO Coding for Broaalhd Wireless Data
Networks,”| EEE Communications Magazine, Vol. 40, Issue. 6, pp.108-115, June 2002.

[7] K. Ikemoto and R. Kohno, “Adaptive Channel CagliSchemes Using Finite State Machine for Softvizefined Ratio,”The 5"
International Symposium on Wireless Personal Multimedia Communications, Vol. 3, pp. 1029-1033, Oct. 2002.

[8] .M. Onyszchuk, K.M. Cheung, and O. Collins, “gntization Loss in Convolutional DecodinglEEE Transactions on
Communications, Vol. 41, Issue. 2, pp.261-265, Feb. 1993.

[9] J.F. Hayes, “Adaptive Feedback Communication§EE Transactions on Communication Technology, Vol. COM-16, No. 1,
pp.29-34, Feb. 1968.

[10]A.J. Goldsmith and S.G. Chua, “Adaptive CodeddJlation for Fading ChanneldEEE Transactions on Communications, Vol.
46, No. 5, pp.595-602, May. 1998.

[11]D.M. Mandelbaum, “On Forward Error CorrectiofithvAdaptive Decoding,1EEE Transactions on Information Theory, Vol. 21,
Issue. 2, pp.230-233, Mar. 1975.

[12]Y.M. Kim and W.C. Lindsey, “Adaptive Coded-Molkdtion in Multipath Fading Channeld,EEE VTS 50" Vehicular Technology
Conference, Vol. 3, pp.1795-1799, Sept. 1999.

[13]William C.Y. Lee, Mobile Communications Desinndamentals, Wiley Interscience Publication, US293,pp.8

[14]M.R.G. Butler, and A.R. Nix, “Quantization Lo&s Convolutional Decoding in Rayleigh-Fading Chals,”|EEE
Communications Letters, Vol. 7, Issue. 9, pp.446-448, Sept. 2003.

w . i-Networking Lab 15
Advanced Institute

of Technology

Proceeding of the SDR 03 Technical Conference aoduet Exposition. Copyright © 2003 SDR Forum. Riphts Reserved



