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Fuzzy-based Intelligent Medium Access Controller (FIMAC)
for Integrated Services in Broadband Access Networks
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ABSTRACT

This paper presents a fuzzy-based intelligent medium access controller (FIMAC), which can optimize the
random access control for providing voice/data integrated services in the dynamic reservation TDMA-based
broadband access networks. In order to achieve the design objective of differentiated quality-of-service (QoS)
guarantee for individual service and the maximal system resource utilization, the FiMAC intelligently and
independently controls the random access parameters such as the lengths of random access regions dedicated to
respective service traffic and the corresponding permission probabilities using fuzzy control technique frame by
frame. In addition, to handle the fair access issue due to distributed queueing problem inherent to access network
structure, we adopt the mobile-assisted random access mechanism where the voice terminal readjusts global
permission probability from FIMAC to its optimal value. Our extensive simulation results indicate that the FIMAC
is well coordinated with a mobile-assistance such that significant improvement is achieved in terms of voice

capacity, delay, and fairmess over most of the existing MAC schemes for the integrated services.
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B 1. 94 A% 2 A1E A% deld 14

If AS, is idle, 77, is small, and D, is low
If AS, is idle, 77, is small, and D, is high
If AS, is idle, 77, is large, and D, is low then R is very small
If AS, is idle, 77, is large, and D, is high then R is small

If AS, is success, 77, is small, and D, is low then R is small

If AS, is success, 77, is small, and D, is high then R is small

If AS, is success, 77, is large, and D, is low  then R is moderate

If AS, is success, 71, is large, and D, is high then R is moderate

If AS, is collision, 77, is small, and D, is low then R is moderatel

If AS, is collision, 77, is small, and D, is high then R is large

If AS, is collision, 77, is large, and D, is low then R is large

If AS, is collision, 77, is large, and D, is high then R is very large

then R is very small
then R is very small

small large

idle success. collisi

3

of 22
A 05 01 01 05 1 0 0.025 0.1 M,
(a) A% e (b) A% = A=

low high

X

0 16 24 ms

(c) A% A

very

very
sman Small moderate large large

R
MAD,) 05075 15175 2 22525 325 35

(d) vY &%

Bk AS, & Folxl EAol) 4 A% TAS  ols ex s ok AblE Sl del g
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2. Holel A% 77k Aloizle] <loid

If 77, is SM, D, is HIL, /, is SM, and ¢ is LO then R, is VS
If 77, is SM, D, is HI, /, is LA, and ¢ is LO  then R, is VS
If 77, is SM, D, is LW, /, is SM, and ¢ is LO then ®, is SM
If 77, is SM, D, is LW, /, is LA, and g is LO then R, is SM
If 77, is LA, D, is HI, /, is SM, and ¢ is LO  then R, is SM
If 71, is LA, D, is HI, /, is LA, and g is LO then R, is MO
If 71, is LA, D, is LW, [, is SM, and g is LO then R, is MO
If 71, is LA, D, is LW, /, is LA, and ¢ is LO then R, is MO
If 77, is SM, D, is HL, /, is SM, and ¢ is SH  then R, is MO
If 77, is SM, D, is HI, /, is LA, and ¢ is SH  then R, is MO
If 77, is SM, D, is LW, /, is SM, and g is SH then R, is LA
If 77, is SM, D, is LW, /, is LA, and g is SH then R, is LA
If 71, is LA, D, is HIL, /, is SM, and g is SH  then R, is LA
If 77, is LA, D, is HI, /. is LA, and ¢ is SH then R, is LA
If 77, is LA, D, is LW, /, is SM, and ¢ is SH then R, is VL
If 77, is LA, D, is LW, /, is LA, and ¢ is SH then R, is VL

SM: small, LA: large, HI: high, LW: low, LO:long, SH: short, VS:
very small, MO: moderate, VL: very large, R,=mxi—R

z
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{1,,AS;,,D}& A&, 714 I=R/n,,
L=(mxi—R)/n, 28|31 AS,= 213 5(a)2]
AS,9} & walew Aelgin) elbden M4
54 3E p(i=0,d) AFEE Y £EEL
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He A4 7139 vlgr A3 2 = ok 3o
A Alz"lolxe] 2l e =RE p,o Aol <
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E 3. 84 A% a8 Alelrlel 2ol 74

A

If 7, is small, AS, is collision, and D, is highthen p,=a{x1,+ 8]
If 7, is small, AS, is collision, and D, is low then p,=a} x1,+ p:
If 7, is small, AS, is success, and D, is highthen p,=a} x17,+ g}
If 7, is small, AS, is success, and D, is low then p,=a} <1, + g}
If 7, is small, AS, is idle, and D, is high  then p,=af <[, + p:
If 7, is small, AS, is idle, and D, is low then p,=ag x1,+ B
If 7, is large, AS, is collision, and D, is highthen p,=a} <1 ,+ B}
If 7, is large, AS, is collision, and D, is low then p,=a} x1,+ B!
If 7, is large, AS, is success, and D, is high then p,=ai %1, + g5
If 1, is large, AS, is success, and D, is low then p,=a, x1,+ B},
If 7, is large, AS, is idle, and D, is high then p,=af, x1,+ B}
If 7, is large, AS, is idle, and D, is low then p,=ay, x1,+ B,
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