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Introduction

« TEEE 802.11 system often suffers
low channel utilization and poor
system throughput.

 Recently, the multi-radio multi-
channel network architecture has
been recognized to improve
performance.
Sy




* Challenges in multi-radio multi-
channel network architecture:

— channel assignment

— channel utilization

— high-throughput routing
 This paper focuses on routing

problem.
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Related Works

« To find a better path:
— hop-count routing metric (HOP)

— cumulative expected transmission count
(ETX) : link-quality factor

— cumulative ETT (CETT) : transmission
rate

— WCETT : channel diversity
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Computing ETX

p=1—1—ps)*(1—pr)
s(k) =p" "+ (1—p)

ETX =) kxs(k) =
k—1
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l—p

p: probability of transmission failure

pf: forward prireverse

S(k): probability of transmission successful with k times 6



Computing ETT

« The authors define the ETT of a link
as a “bandwidth-adjusted ETX”

S
ETT = ETX % =
“B

S: packet size
B: bandwidth
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WCETT

 Consider the impact of channel
diversity

X; = > ETT; 1<j<k

Hop 1 1s on channel ]

1<j<k

WCETT = (1—8) * » ETT; 4 §* max X,
1=1




WCETT (cont.)

« Impact of 5

@EI’T = 10

| &% channel 1

4 - hannel 2

ETT 5 OETT =12

EI'"I" w0 ETTm5 ETT = 12 ETT=8
. @ O () @
ETT=§ ET'T' T ET"I" 11 EI'"I" 7
- OF “©®
@Eﬂ".? ETT= ?OETT -2 ETT= 3@
4
Path | 5um | Max | WCETT | WCETT
(3=0.9) | (3=0.1)
| 27 22 22.9 206.5
2 55 22 23.1 31.9
3 34 20 21.4 32.6
il . . 8 .




Example

b Source: a
etx=1 o. etx=1 ination:
et TT-3 Destination: e
c=3 etx=1 C= 4 etx=1

= ETT=1 €
4 O ETT=11 .o =3 > O
c=1
etx= x=1
ETT=2 ETT=1 .
c=2 O c=1 HOP. G">d">e
C ETX: a->d->e

CETT: a->c->d->e
WCETT: a->b->d-se
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The Proposed Routing
Metric

» The authors bring up two new metrics:
— ETD: Expected end-to-end transfer delay
— EDJ: The lower bound of expected delay jitter

« The authors think an ideal route shall have
a small ETD as well as a small EDJ.

’ﬁ
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Computing ETD and EDJ

ETD, = Z ETTh,. m: interference distance
h; eH,

/

ETT, if i =k—1,

ETTp, , + EDJ,i41)
EDJ,.;y = < if 3i+1l<j<min{t+m+1, k}
such that C,,, , = Cp,

| max {ETTy,,,, EDJ,;11)}  else,

. hj . hj+l 1 hk
R
O » O » O

v
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AETD (adjusted
expected transfer delay)

 Algorithm
AETD = (1 — a) X ETD + a x EDJ
e Different from WCETT

— consider the following circumstance

0 <2 R
Ea Y
e b
& 5
'l \|
! L)
! 1}
A E ] .II
~ | GI
1 3 i
1 )
N\

I Fig. 1. Problem with the hop-distance-based interference model
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Example

et =1 etx =1
ETT =1 d ETT=2
C=
C= C=2
O -0 =0
a etx =1 b etx =1 ETT =11 f
ETT =1 ETT=1 C=3
etx =1
ETT=1
available routing metrics
routes HOP ETX WCETT AETD
[a-b-c-f] 3 3 (1—-3)- 134311 (1—a) - 134+ a-11
[a-b-c-d-f] 4 4 (1—-3)-5+73-3 (1—a) - 5+a-2
[a-b-c-e-f] 4 4 (1-3)-5+73-3 (1—a) - 5+a-3
route selection || [a-b-c-f] | [a-b-c-f] | [a-b-c-d-f] or [a-b-c-e-1] [a-b-c-d-f]
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Performance Evaluation
» Using QualNet simulator (

* Impact of «
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Network Density &
Network Size
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Number of Available
Channels
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Fig. 7. Throughput comparison with various numbers of available channels

17




Conclusion

* A new AETD routing metric is
proposed.

» The simulation results suggest the
EDJ is a good indicator of channel-
diversity level.

* The authors compare these methods
finally.
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