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Introduction

* Ranging is a key 1ssue 1n various kinds of UWB
applications, including IEEE 802.15.6ma, 4ab, and
4z

 UWB techniques have the potential to achieve
high accuracy in supporting important applications
in HBAN and VBAN

It 1s important to discuss the ranging accuracy

under multiple BAN coexistence situations under
the BAN channel models
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UWB ranging in CFP

It 1s more realistic that ranging 1s performed in contention
free period (CFP), which results 1n the realization of both
data transmission and ranging in the same period
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Propagation model in a hospital room!!!

L—1 % ‘ ; asured:ata Parameters Values
PDP model : h(t) = Z aexp(o;) 6(t —t)) 3 < \ el | Yo -4.60 dB
1=0 AR RS “ r 59.7
S i I B R Ry T
' ¢ L L 20
Amplitude 10logyola;| 2 = yo + 10logy, <exp (— %))
a; : Path amplitude
t; : Path arrival time
Path arrival time p(t|ti—1) = lexp(—/l(tl - tl—l)) 5(%1 f)?ichlf}jsstion
[': Exponential decay
Yo : Rician factor
rexp(—L) L Number of the arrival paths
Number of the arrival paths p(L) = T

[1]: K. Takizawa, T. Aoyagi, H. -B. Li, J. -i. Takada, T. Kobayashi and R. Kohno, "Path loss and power delay profile channel models for wireless
body area networks," 2009 IEEE Antennas and Propagation Society International Symposium, North Charleston, SC, USA, 2009, pp. 1-4.
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Ranging accuracy evaluation (SNR: 20 dB)

Fading: flat
Sampling frequency at receiver: 0.5, 1, 2 GHz

direct wave
|Il ' E Cross-correlation detection
Tx Rx AWGN: SNR of 20 dB

dtr = Determined by uniform random numbers of 3-4 m

: Technical requirement
o8 .. [ Achieve a ranging accuracy of below 0.3 m ]
é 0.6 =
Z e o asten 1

04 05GHz 1.0GHz 2.0GHz
. e RMSE [m] 0.754814 0.563771 0.04424]
0 0.5 1 1.5 2 2.5
Sampling Frequency [GHz]
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Ranging accuracy evaluation (SNR: 40 dB)

In: Assumed 0-5

Ij_[] In Fading: flat
l; direct wave / \ Sampling frequency at receiver: 0.5, 1, 2 GHz
z’ \V |j_E| In Cross-correlation detection
Tx Rx III | AWGN: SNR of more than 40 dB
n

reflected wave

drg = Determined by uniform random numbers of 3-4 m ¢z Determined by uniform random numbers of 1-6 m each

05 Technical requirement
o4 [ Achieve a ranging accuracy of below 0.3 m ]
50.3
2 0.2 .
tteen...  ¥=-0.087x+0.2062 05GHz 10GHz 20GHz
0.1 o e,
s RMSE [m] 0.186388 0.083677 0.044051
0
0 0.5 1 1.5 2 2.5 : — :
oline Freauen . All sampling rates satisfied the requirement
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Ranging accuracy evaluation
under coexistence scenario

In: Assumed 0-5

/V\&n Fading: flat
Sampling frequency at receiver: 0.5, 1, 2 GHz

direct wave «
|Il » Z, \ V g In Cross-correlation detection
Tx Rx E 1 AWGN: SNR of more than 40 dB
n

reflected wave

drr = Determined by uniform random numbers of 3-4 m

dir: Determined by uniform random numbers of 1-6 m each

No performance degradation was confirmed

with M-sequence-based interference mitigation

. . . . ’ e Sampling frequency: 1 GHz
Coexistence of up to five interference nodes
0 1 5 3 4 5  M-sequence-based interference mitigation
Number of interferences
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UWB antenna modeling

-20

[S11| [dB]

| NZZB-6225-0301 ES6-058 | 25
006.1 Made in Japan |

30 ——Measured

——Simulation

-35

-40
3 3.1 5 7 9
GHz

Frequency [GHz]

Slide 9 D. Anzai, Y. Oguri, S. Ishiguro, T. Kobayashi

Submission
(Osaka Metropolitan Univ.)



July 2025 doc.: IEEE 802. 15-24-0248-07-006a
d mm
70 ] OEKGHD)
T PIEARCITTI Il -x'x ‘‘‘‘‘‘‘ * - "_ ________ . — Tx -1 (LOS) (NLOS) |~
60 F e o -7 e
............................ x x S O
............... b 4 - _.--""" -
N _ - a““o ...... b 4 _- -
mSO_ x ",”( ----- o'x 6 ”, |
FIEI - ’__:- ““““““ P -
- :.‘: """" O P g d
7] et P — —_
LA4O e . o . o _ PL[dB] = PLy + 10nlogyo ()
5 3(“ ’G - -7 (o}
QCS 30 B ~ - - i T
JPhe o RxI(LOS) @4 GHz
Pl O Rx2(NLOS) @4 GHz Parameters  PLo[dB] RMSE
206 x Rx1(LOS) @8 GHz | | (¢1000 mm) [dB]
x Rx2(NLOS) @8 GHz Rxl @4GHz  37.6 745 441
10 — - — Rx2 @4GHz 50.9 6.00 2.07
10 10° 10 Rx] @8GHz 490 539  2.05
Distance [mm] Rx2 @8GHz  59.3 2.66  1.43
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