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Adaptive Selection Algorithm in QRM2-MLD
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Sphere Decoding (VB® algorithm)
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[11“ AUniversal Lattice Code Decoder for Fading Channels” , “ IEEE Trans. on Inform. Theory,
Vol. 45, No. 5, pp-1639-1642" , “ July, 1999" , “ E. Viterbo, and J. Boutros ”

[2]“ Sphere Packings, Lattices and Groups” , “ 1993" , “ J. H. Conway and N. J. Sloane " ,
* 2nd ed. New York: Springer-Verlag”
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Sphere Decoding (VB* algorithm )
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searched by the sphere decoder in the case m=4 and Q=2. A particular path is evidenced as an
example” (© 2005 IEEE)

[11“ On Maximum-Likelihood Detection and the Search for the Closest Lattice Point” ,“ IEEE
Trans. Inform. Theory, vol.49, No.10, pp. 2389-2402" , “ October, 2003” , “ Mohamed Oussama Damen,
Hesham El Gamal, Giuseppe Carie

[2T Auniversal lattice code decoder for fading channel” , * 1EEE Trans. Inform. Theory, vol .45,
pp.1639-1642" , “ July, 1999” , “ E. Viterbo and J. Boutros
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Sphere Decoding Modification of the Schnorr-Euchner enumeration
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Giuseppe Carie 7

[11“ On Maxumum-Likelihood Detection and the Search for the Closest Lattice Point” , “ IEEE

Trans. Inform. Throry, vol.49, No.10” , “ October, 2003” , “ Mohamed Oussama Damen, Hesham El
Gamal, Giuseppe Carie ”

[2T Closest point in lattices” , “ IEEE Trans. Inform Theory, vol .48, pp.2201-2214" , “ August,
2002” , “ E. Agrell, T. Erikson, A. Vardy, and K.Zeger ~
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“ Two Methods for Decreasing the Computational Complexity of the MIMO ML Decoder” , “ IEICE
Trans. Fundamentals, Vol .E87-A, No.10" ,“ October, 2004” , “ T. Fukatani, R. Matsumoto and T.
Uyematsu " , “ p.2574, Figure 1: The order of search by Dijkstra algorithm and original SD”

[1]* Two Methods for Decreasing the Computational Complexity of the MIMO ML Decoder” , “ IEICE
Trans. Fundamentals, Vol_E87-A, No.10, pp.2571-2576" , “ October, 2004” , “ T. Fukatani, R.
Matsumoto and T. Uyematsu ”

[2] AUniversal Lattice Code Decoder for Fading Channels” , “ IEEE Trans. Inf. Theory, Vol .45,
No.5, pp.1639-1642" , “ July, 1999” , “ E. Viterbo and J. Boutros ”
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Iterative Tree Search Detection
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“ Iterative Tree Search Detection for MIMO Wireless Systems” , “ in proc. VTC2002-Fall,

vol.2” , * September, 2002” , “ YvoL. C. deJong, TriciaJ. Willink

IEEE)
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Figure 1: Block diagram of a MIMO system employing ST-BICM and an iterative receiver”

‘ p.1042,
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‘* Iterative Tree Search Detection for MIMO Wireless Systems” , “ in proc. VTC2002-Fall,
vol.2" , “ September, 2002” , “ YvoL. C. deJong, TriciaJ. Willink " ,“ IEEE ‘L, p-1043,
Figure 2: Example of a sequential tree search, for Nt = 4, Mc = 2. At each symbol depth, the
best # = 4 paths are retained. Deleted paths are not shown” (© 2005 IEEE)

[1]“ Iterative Tree Search Detection for MIMO Wireless Systems” , “ in proc. VTC2002-Fall,
vol.2, pp.1041-1045" , “ September, 2002” , “ Yvo L. C. de Jong, Tricia J. Willink ”
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Korkine-Zolotareff (KZ) Reduction based Closest Point Search

X G A
X A [5]
nx m G A(G): *JCS: ue Zf1} Z
m X X A(G)

ClosestPoint(G,x)

ClosestPoint(G,x)
ClosestPoint
- G: nxm X:m
- X1 x A (G)
ClosestPoint
step Gy : WG W nxm +
step :Gy QR Go G3Q G3 nx m
Q
step :Hz: Gj'.
step :x3: XQ'.
step :U,: Decode(H3,X3).
step :X : X:=U0,G,.
step 5 Decode (H,X)
- H: nxm X n
- G:aH™ X AH™
a KZ-reduction
( Voronoi-relevant KZ-reduction
)
NP [2]
Pohst [3] Kannan [4] Schnorr
Euchner[5]

274



ClosestPoint(G,x)

Bk SR TILT ) LA

5545 OR 4§
?mﬂ"'rﬁl o | Ge=0u¥Q o Decode ot
= Wi —-—g;:IFgg-ﬁﬂﬁi—'-Eli wa |2 ED | g = A‘:?: "
. ok T -1 :
#] B e
-
A8 |l ar
X = kT =

"Closest point search in lattices", "IEEE Trans. Inform. Theory, vol.48, issue 8, Figure 3, pp.
2201-2214", "August, 2002, "E. Agrell, T. Eriksson, A. Vardy, and K. Zeger "

Average search times for classical and random lattices.

0

10 — 1 1 T T T ! ! ' '
- - Cubic
Random
107 = Barnes-Wall 8, 16, 32
2  Leech 24
[
w107}
|
a 10 3 g
m f w
k/
ra
107 e ]
kS
107}

0 5 10 15 20 25 30 35 40 45
dimension
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2201-2214", "August, 2002", "E. Agrell, T. Eriksson, A. Vardy, and K. Zeger

[2] "The hardness of the closest vector problem with preprocessing”, " IEEE Trans. Inform.
Theory, vol.47, issue 3, pp. 1212-1215", "March, 2001", "D. Micciancio "
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bases with applications™, "ACM SIGSAM Bull., vol.15, pp 37-44", "February, 1981", "M. Pohst"

[4] "Improved algorithms for integer programming and related lattice problems™, "Proc. ACM
Symp. Theory ofComputing, Boston, MA, pp. 193-206", "April, 1983", "R. Kannan

[5] “Lattice basis reduction: Improved practical algorithms and solving subset sum problems”,
"Math. Programming, vol.66, pp. 181-191", "1994", "C. P. Schnorr and M. Euchner
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Partial Maximum Likelihood (PML) Receiver
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"Partial Maximum Likelihood Receiver with Instantaneous SNR-based Subspace Search for
Multistream MIMO,VTC2004 Fall Table 1", "26-29th, September, 2004, "Lan Yang, Chen Ming, Shixin

Cheng, Haifeng Wang , “ IEEE

‘" Table 1:Simulation Specifications” (© 2005 IEEE)
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"Partial Maximum Likelihood Receiver with Instantaneous SNR-based Subspace Search for
Multistream MIMO,VTC2004 Fall", "26-29th, September, 2004", "Lan Yang, Chen Ming, Shixin Cheng,
HaifengWang ", “ IEEE “ " Figure 1 : 2x2 BLAST where the complexity of OSIC and the proposed
PML with [3 1]= c or [3 2]= c are 157, 142, 160, respectively” (© 2005 IEEE)

(© 2005 1EEE)

[1]"Partial Maximum Likelihood Receiver with Instantaneous SNR-based Subspace Search for
Multistream MIMO,VTC2004 Fall", "26-29th, September, 2004", "Lan Yang, Chen Ming, Shixin Cheng,
Haifeng Wang ', "IEEE"

[2]“ V-BLAST: An Architecture for Realizing Very High Data Rates Over the rich-scattering
Wireless Canceller™, "ISSSE,1998, pp.295-300", 1998, "P.W.Wolnianski, G.J.Foschini,
G.D.Goldman and R.A.Valenzuela
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Chase Decoding
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Block diagram of a ST Chase decoder
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" Chase Decoding for Space-Time Codes™, “ VTC2004 Fall” , “ 26-29th, September, 2004" ,
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