[

Reducing total call-blocking rates
by flow admission control
based on equality of heterogeneous traffic

Tokyo Institute of Technology
Sumiko SHIRATA, Katunori YAMAOKA

.1_| - K !._"
% -k e
;E.J?\ .I. s o S
= . i
M-
TOKYOD TECHNOLOGEY
I BAKAL Y RATORY



Background(1/2)

o The spread of multimedia stream applications

»» Increase in flows of various bandwidth (heterogeneous traffic)
2> Occupies most networks
21 To maintain high-quality service === CAC

= CAC (Call Admission Control)
» To Improve resource utilization (main goal)
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» What do you think about users’ satisfaction?

Users’ satisfaction: the level of individual satisfaction depend on the success of CACs
in accommodating flows
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Background(2/2)

2 To improve resource utilization M .
» “three flows of 1M"=“a flow of 3M” @# 3m | | Available 3w

Allocated

= To improve total users’ satisfaction :

» “three flows of 1M”"="a flow of 3M”

2 have to give “request bandwidth” — “users’ satisfaction”
relation properly

- I1s NOT always proportional ! _ 4
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Purpose of study

To improve total users’ satisfaction

= Constant users’ satisfaction assumption
= Various bandwidths are fair
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Purpose " q

© Maximize the total number of accommodated flows in a

network.
B

© Minimize the total number of blocked flows (total call-
blocking rate) in a network.
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Proposed CAC

= Concept of new CAC
» Reject broadband flows for narrowband flows more than Th

2 brow< Th . bnow total accommodating bandwidth at the time
M | Th threshold that decides whether the
T |am | |Available accommodated broadband bandwidth
— - — Th
—1
A [
, TOCAe Should configured Th appropriately

2 bpow  Th to maximize the total number of
accommodated flows.

— Available
— A, bnow

—————— Th a theoretical analysis
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= M1M2/M1M2/S/S (loss system)

» Only narrowband and broadband (Arrival flows)
»» Narrowband flow (be normalized)
2/ Occupies one server

*» Broadband flow
| Occupies b, servers

I11( exponential distribution )
A\1( Poisson distribution )>

Narrowband flow
— (2

I12( exponeptial distribution )

A2( Poisson distributjon ) Q
b

State transition diagram Broadband flow
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State transition diagram

Each State is divided by bnow =
Ex) B=6, b1=1, bo=2, Th=3
state probability
P(ny, n)

The number of

State equations
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State equations

A (/11 +/12 + N+ nzﬂz)P(nv nz)
AP, -1,n,)+A,P(n,n, =1)+ (N, +YP(n, +1,n,) + 2, (n, +)P(n,, n, +1)

B (A + Ny + 0,0, )P(Ng,Ny)

AP, -1L,n,)+A,P(n,n, =)+ (n, +1)P(n, +1,n,) + 2, (N, +YP(n,, n, +1)
C (A + Ny +0,00,)P(Ny,1,)

AP =1,n,) + g (N, +1)P(n +1,ny) + 41, (n, +1)P(ny, Ny +1)

D (4 +nuy +n,)P(ng,n,)
AP, -1,n,)+ A,P(n,n, -1)+ g, (n, +1)P(n, +1,n,)

E (4 + Ny +0y,)P(n,0,) = AP(n =1,n,) + (0 +1)P(n, +1,n,)

F o (nug +0,)P(0,0,) = 4P -10,)  gojve state probability P(n1, n2)
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Result

o After setting up P(n1, ny) "
»» Narrowband call-blocking rate : ri= ) p(B—bznz,nz)

n2=0
B—b2n2

» Broadband call-blocking rate: F2= Z > p(n2,nz)
n2=0n1=Max[0,Th—b2n2]

o+ o,
P+ P,

Traffic intensity : p1=A1/ pul
P2=A2/ 12

Solve the minimum total call-blocking rate in full search of Th
‘ optimal total call-blocking rate !

¥

> Total call-blocking rates : Fiotal =
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Characteristic analysis

> Parameter
» Full band B=30[Mbps]
»» Narrowband flowsb:=1[Mbps],
Broadband flows b.=6[Mbps]
»» Processing rate gs=1/45[flow/s]

= Characteristic analysis
»» (1)total call-blocking rates
»» (2)Relative total call-blocking rate and threshold
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Total call blocking rate
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(2) total call-blocking rate and

threshold O2=5

1
Optimal total call-blocking rate =
[N are kept almost same! p;=10 —K—
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Summary and future works

~ Summary

»» Proposed CAC to improve total users’ satisfaction

21 Minimize the total number of flows rejected (total call-blocking rate) in
a network (Constant users’ satisfaction).

© Future works
*» More applicative threshold method
= Obtain a suboptimal solution of total call-blocking rates

Consideration relation request bandwidth and users’
satisfaction

» Expand heterogeneous traffic model

©
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