The present invention relates to a robust nmethod and

system for communi cating via ultra-w deband ( UAB)

radi o transm ssion signals over multi-path channels
(IMNTERIATEONYL APRLACATIGNRIBLIHEDEINRY R SHE AKENT TIOOPER/SIT@NTREATY (PCT)

SP M

COﬂSLiITE)

per f ormance

|Ie of f er i[mt

tlonafl urea
Ya wi de E\ < i

or

n oﬁg m zed non- herent
awﬁﬁcw Po5fid pot BlaN
"4EIN

recei ver structure
very | ow power

$|II|I 1] IHIIHHIIIIIIIIIEIItIIIﬂIIII AR
UVB

@ aIn Fublic tgr OpOS ad %n?ernsho a E’licatlon Number
m%ju %‘fﬁ@%rﬁ-ﬁ éé%@io:ldt |P§n m)dul atl 0 @%}'& 4150 Al
Peter M.; IBM Research GmbH,

(5D Infexpationd! Fatsef Coiisitistus aP@*BEpt i g‘é?b*ZPgé“t iy

(21) International Application Number:
PCT/IB2004/003798

(22) International Filing Date:
18 November 2004 (18.11.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
04000004.4 2 January 2004 (02.01.2004) EP
(71) Applicant (for all designated States except US): INTER-
NATIONAL BUSINESS MACHINES CORPORA-
TION [US/US]; New Orchard Road, Armonk, NY 10504

(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HIRT, Walter
[CH/CH]; Hinderweidstrasse 29, CH-8907 Wettswil (CH).
WEISENHORN, Martin [IT/CH]; Schoenenstrasse 46,
CH-8803 Rueschlikon (CH).

(81)

(34)

rich Research’l.aboratory, Saecumerstrasse 4 / Postfach,
CH-8803 Rueschlikon (CH).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LU, MC, NL, PL, PT, RO, SE,
SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

[Continued on next page]

First Recelved Signal Path (FRSP)

(54) Title: ROBUST NON-COHERENT RECEIVER FOR PAM-PPM SIGNALS
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(57) Abstract: The present invention relates to a robust method and system for communicating via ultra-wideband (UWB) radio
transmission signals over multi-path channels with a very broad range of delay spread. The system comprises an optimized non-co-
herent receiver structure of low complexity and potentially very low power consumption, while offering robust error rate performance
for a wide variety of UWB multi-path channel. Use of the proposed transmission signals, referred to as combined PAM-PPM (pulse

& amplitude modulation - pulse position modulation) signals, together with the disclosed non-coherent receiver method and apparatus
& are applicable in any UWB communication, identification, sensor or localization system and network, where battery power con-
sumption must be minimized without undue system performance degradation. In particular, timing recovery and synchronization
methods and embodiments for bipolar 2PPM (two-slot PPM) signals are disclosed, enabling the construction of particularly robust
receivers for systems and networks operating over the ultra-wideband (UWB) radio channel, for example, in the band between 3.1

GHz and 10.6 GHz.
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