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MIMO-OFDM: Complexity and flexibility

« MIMO-OFDM a feature of
emerging wireless standards.
Standards have multiple modes . Multi-standard and
onvergence of multi-mode standards

and will converge on a single handheld platforms
platform

 The need for reconfigurability
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+ Complex subsystems must be Rsszza;?gﬂ:;zﬁi&:
designed and changed quickly
I

802.22
802.11n  802.11p

 Trends favor an accelerator-like
approach to the design of
complex subsystems (e.g. "
Viterbi decoder or FFT). In and scaling
MIMO the most dominant CRISDR
subsystem is the MIMO decoder
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Approach and challenges

* Accelerator allows high degree of
control over design tradeoffs
through programming

« Combines features of dedicated
ModugtRtecturesiasdrprocessors

Protocol (separate diegginggram,
processor)algorithm

;/l\ « Which introduces unique

challenges

. Antenna
andwidth Accela@ipgssed thE%HﬂBJFéQiS‘Rmai” of

target applications

 Leading to DSP-like programmability for the operations of interest.
Performance orders of magnitude higher than a DSP and within the
order of magnitude of dedicated architectures
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User's perspective
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Linear decoding processing core
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Matrix-OFDM memory access scheme
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OFDM processing cycle and
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Parameterized scaling and instance recognition

2N2[log,(2N,) ]

G +2 ﬂogz(Bﬂ e But arif\{m%mce can also | .\
.« The hard : be re from
ofpplex intetplay hetween, = sample farget programs
param sort 1 « Tool analyz&s mem
Aecess ) ng&friﬁ/ is managed by access pattern, fixed:
orcing all levels of the g(N D, +DQ)}1 simulations performan
.| to calcﬁﬁfe all assumptlons an yree e |
" d s in terms of Gs&R4N,I,. 2N, . 2T (N, +1)forma Imen

iIned parameters #[log, (N, (D, + N,.Dy} |

needed Md+NmM/
n Dyn:'arnic
. ependent scaling of C scaling
em 11 (N M, +M,)
: ORecognlt lon"
e Trade nance- :
flesxgkblll St on is
1 — n
bibElecane ©xp r:Im:lgnrm‘r Bt Ay ]
multmgec po% ons only, one- S|ed opera ors-gRl;-Ao NEe ¢ J
” 1ofma |Z;ﬁq1i basis max{2N, (I, ®T),N,T,,}x]
T ® Parar

mm Wireless Integrated Systems Research Lab. 8 E n



Statistics of an instance

Xilinx Logic slices Multipliers RAMB16 Clk (MHz)
V4-L. X200 V4(SG -11) V2(SG -5)
38150/27039 | 43/30% | 0/48 | 0/50% | 72 | 21% | 204 145
65nm kGate Power | Clk (MHZz)
TSMC equivalent (mw)
824 169 234
Addition % M):;gi?erigl.lr?; t Addition 9% o% 7 O%M:c?:i?erys;?r?; t
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Location in the performance-flexibility spectrum

10 ¢

10°}

—
=]
i

Energy (nJ)
o

—_
o

10°}

10

10

(]
T— T TT

(8 )
TT T T T T

1

I I S IR - 2 I I S R T

1 L
Studer dxd SVD

Accelerator dxd SVD

DsP-600 x4 SWVD

DSP-T20 4wd SVD

DSP-E00 2x2 SVD

DSP-T20 2x2 SVD

Acceleratar 2x2 5VD
Acceleratar dxd MMWMSE

Whang dxd MMSE

Acceleratar 4xd QRD

DSP-600 x4 QRD

DSR-720 4w QRD

Studer dxd QRD

Accelerator Eucledian distance
D5P-600 Eucledian distance
DSF-720 Eucledian distance
Accelerator 4x2 MMSE *
DSP-600 452 MMSE

DSP-720 452 MMSE

¢
<

.
ey

XX

10" 10"

10°

Delay {(microsecond)

10°

10

mm Wireless Integrated Systems Research Lab.

10



THANK YQU

mm Wireless Integrated Systems Research Lab.

11



