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: the number of QoS class in 

: the number of performance requirement

: the output value that shows the closest QoS class

M
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a a

[ ]
[ ]
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0 1 2 M -1

i

X

W

P P P P ... P

P

C

: a matrix that shows requirement with  N-1 parameters 

    in a packet

: is a matrix that shows requirement of parameter in * network

:a matrix that shows bound values of  i-th QoS class parameteri

a

a

X

P

P  

     in * network

: a matrix that shows weight factor of parameters

: a matrix that shows difference between a input requirement 

    and requirement according to class

W

C

F ( )y a= X
1

0

( )   0,1, ... 1
N

i i j j ij
j

c w x p i Ma a
a

-

=

= × - = - " = -�W X P

{ }{ }| min    0,1,... 1k ii
y k c c i Ma= = " = -
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UMTS 
network

UMTS 
network

WLAN 
network

WLAN 
networkDiffServ-based IP 

backbone network

DiffServ-based IP 
backbone network
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1: Determine IP QoS class through 
parameter mapping formulation  when user 
demands VoIP(delay 100ms, loss 3%..)

VoIP 2: QoS 0 in IP are mapped to 
conversational class service in UMTS 

3: QoS 0 in IP are mapped to EF in 
DiffServ IP 

4: QoS 0 in IP are mapped to QoS 0 
in 802.11e 
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Delay Requirement traffic Rate *offered load number size

80msec exp 0.001Mbps*0.56 100 64
100msec exp 0.001Mbps*0.56 100 128
120msec exp 0.0012Mbps*0.56 100 128
140msec exp 0.13Mbps*0.56 1 210
200msec exp 0.15Mbps*0.56 1 210
250msec exp 0.2Mbps*0.56 1 210
400msec exp 0.2Mbps*0.56 1 210

b
1Mbps
0.01s

1Mbps
0.01s

1Mbps
0.01s

1.0Mbp
s

0.01s

1.0Mbp
s

0.01s

1.0Mbp
s

5ms

1.0Mbp
s

5ms

1.0Mbp
s

5ms

…

…
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