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Agenda

e Current status of channel model in TG3c
* Motivation for merging two-path and S-V models

o Statistical two-path channel model for considering
uncertainty of device position

e Proposal of generic channel model merging two-
path and S-V models, which can express all
WPAN environment
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Current status of channel model In TG3c

 Statistical S-V model based: parameters are
extracted from measurement data (06/112 Pollock),
(06/113 Pollock)

* Angle of arrival (AoA) modification is introduced
(05/368 Skafidas), (05/412 Pollock)

* Only single directional channel model is going to
be obtained(05/654 Su-Khiong)
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Review of S-V model (05/368)

hty=> > e, St-T -7,

=0 k=0

| = cluster number,
k = ray number in i-th cluster,
L = total number of clusters;
K, = total number of multipath components
(number of rays) in the I-th cluster;
a, = multipath gain coefficient of
" the k-th ray in the I-th cluster;
T, =arrival time of the first ray of -

the I-th cluster; t
7., = delay of the k-th ray within
" the I-th cluster relative to p(T IT,) = Aexp[-A(T, -T,,)} >0
the first path arrival time, T,; p(e, 17 4a))= 2exp[- Alr, =7y} k>0

 Suitable to express Non Line of Sight (NLOS)
environment using omni-directional antenna

« Difficult to express LOS environment, which
sensitively depend on transceiver position
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Realistic environment to support 2-3 Gbps PHY-SAP
pay bit rate in TG3c selection criteria (05/493)

Following environment must be considered

* Line of sight (LOS)

e Use of directional antennas [
(>10dBi ?)

« Short range (< 5m ?)

We often see two-path model cases  Example LOS environment
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Strength and weakness of two-path model (06/119)

o Suitable to express LOS channel environment
which sensitively depend on transceiver position
(a few mm change of position can cause unexpected
Increase in path loss !)

 Not statistical, and needs parameters related to
transceiver position

Tx side
70k
p— ®
(0] 80k
2|
73
o !
= Lot
IR * Meas.
Q -10} — Two-path
— Free-space
_120 IIIIIIIIIII
100 120 140 160 180 200
Rx side Receiver antenna height [mm]
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Motivation of merging two-path and S-V models

Two rays are included _ Two rays are included

70 (e -70
S e X h;=150mm _ _ h;=150mm
N m

-80F | ¢ O, 80}
1K g

o 10.7dB
< |
100 Y S-Vclusters | & ao0f | S-V clusters
: @
/ S /
110 : h,=125mm 110l h,=100mm
0 56 _ . 100 . 150 50 . 100 150
Time [ns] Time [ns]

* Only 25mm height change made large difference on Power
Delay Profile (PDP) but S-V clusters have remained
* Merging two-path and S-V models is essential
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Merging concept for two-path and S-V models

L-1K-1
h(t)= )+ T, o(t-A7)+ > > o, ST, - r,k)
o _ 120 k=0
Two- path S-V model
If Az << 1 Bw: System Bandwidth

Bw

L-1K-1

+ZZak| (t T, rk,)

=0 k=

4 LOS (Two-path model response)
* Direct wave response level |5(t)

B ——
' K-factor: defined by P, os/PnLos

... NLOS(S-V model response)
&KF,AJ/,/%
>

At T,#0 Time [ns]
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Challenge to merge two-path and S-V models

Two-path model Is deterministic model, defined by
specified positioning parameters

S-V model is statistical model, defined by probability

functions

Necessary to develop a statistical two-path model
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Statistical two-path model considering uncertainty of
device position

R
€
....._")\ N
h, oc Normal (,,, o7,)
h, oc Normal (zz,, o) " d,
v o A

A

D oc Normal (uy,02)

.27 2hh
1+T,, exp{JZ?2
Each parameter (D, hy, hy) can be assumed to follow
Normal distribution independently

L - average o, :standard deviation
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Cumulative distribution function (CDF) of path loss

Cumulative distribution function
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Path loss [dB]

CDF of path loss can be used for design of link budget
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Proposed channel model merging two-path and S-V models

L-1 K, -1

h(t) ( )+ & k (t_TI _Tl,k)

I=0 k=0
p+F exp 12 7 20h, e
i D

16,

p=

Two-path parameters S-V parameters

1/ A :cluster arrival rate
1/ A :ray arrival rate
I": cluster decay factor

D o Normal(yD,aé)

h, oc Normal (yhl,aﬁl)

h, oc Normal (,uhz,aﬁz)
y . ray decay factor

o, : cluster lognormal standard deviation
: ray lognormal standard deviation

I, : Reflection coefficient
p : LOS blocking factor(Oor 1)

1 —(x—p)°
\/Zaexp{ 20° }
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Categorization of environment and

correspondent parameters

Environment A B C D
LOS/NLQOS LOS NLOS
=1 =1 =0 =0
Two-path P P P P
|r|\/||§1 FM:O |r|\/||§1 |_|\/|:O
K-factor O<K<oo K=0
TX RX Tx RX 'I;X Rz< Tx_) RX
~_ \ <./ \I °
A B C D
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How to deal with AoA information

G/(6,.9.)

.

‘e

A
A 4

.27 2hh
ﬂ - lu—[;) p\/thGrl + \/GtZGrZFM eXp|: J Z#:l

6;,9:,6., ¢, :defined by D,h,, h, G, ,G, : Antenna gain
I - Number of path

AO0A information can be included in two-path model
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Procedure to complete generic model
Generic channel model: Changing value of its parameters
enables us to simulate all WPAN channel environment

L1 K,-1

h(t):ﬂ 5(t)+§§0‘|,k 5(t_T| _Tl,k) 5(¢_LP| _Wl,k)\/Gr(O’qjl +‘//|,k)

N— U
—

A0A modified S-V model

(RN

.27 2hh
ﬂ - lu_[;) p\/thGrl + \/GtZGrZFM expl: J ZTlZ:|

» Generic model Is made by merging two-path and
AO0A modified S-V models

e Completion of generic model requires additional
measurement
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Procedure to complete generic model (cont’)

Rx: rotation

Tx: fixed — >
3 I

hl h2

Feasible measurement plan
« Additional AoA measurement (2 weeks)

» Extraction of parameters (2 weeks)
can be done by July meeting 2006
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sSummary

* Proposed generic channel model merging
two-path and AoA modified S-V model

 Introduced statistical two-path model
e Reviewed two-path and S-V models
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