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Variable Collision Avoidance Slots for

Synchronous CSMA /MCA System on PTMP Access Networks

OSAMU MORIYAt and HIROSHI KOBAYASHIt

A contention-based access system with variable collision avoidance slots has been developed
in order to improve operation abilities of a synchronous CSMA/MCA (carrier sense multiple
access with multiple collision avoidance) system. This proposed system sets the number of
CA slots adaptively according to offered traffic. Simulation results show that it provides high
throughput performances comparable to those of fixed-slot systems with a lot of CA slots,
avoiding the waste of network resources and complicated network managements on fixed-slots
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Fig.1 An implementation of S-CSMA/MCA.
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Table 1 Key parameters on computer simulations.

Parameters Values

Transmission speed 10 Mbps (downlink and

uplink)

Number of CPEs Infinity

Traffic arrival model Poisson distribution

MAC flame length Short: 64 bytes, long:

1518 bytes

Number ratio of short to | Short:long = 8:2

long MAC flames

CA flame length 64 bits

Maximum number of CA | 32

slots

Interval of SI signal 25.6 usec

Length of SI signal 64 bits

2.5 km, 10 km, 40 km

Network length

{ = Variable Slots a=1
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; //
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Fig.2 Throughput comparison among variable slots and

Mean Normalized Throughput

fixed-slots systems.
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02 0000O0OOO0O0OOO0OO0ODOO0UODObOOoOo
Table 2 Total comparison among variable and fixed slots systems.

Throughput Delay Usability of CA Slots Operation
Offered Traffic| Regular Over Regular Over Regular Over Ability
Variable Slots a=1]  Poor Good Good Reasonable Good Good
Variable Slots 0=38| Good Good Acceptable | Reasonable | Acceptable Good oo
Fixed 4 Slots| Poor Poor Good Poor Acceptable Good
Fixed 32 Slots| ~ Good Good Acceptable | Reasonable Poor Poor poor

Regular: p <0.8 for 2.5km, p <0.6 for 10km, p <0.33 for 40km
Over: p>2.7 for 2.5km, p>2.0 for 10km, p>1.1 for 40km

0000 32000000000000000000
000000e=8000000000000000
00000000000 3200000000000
000000000000000000000a=1
000000000000000000000000
0000000 CAOODDOOOOO0O00000
0000000000 =80000000000
00000000 CAOODODOOOOO0D0O00000
000000000000000000000000
00000 a=10e=800000000000
000000 3200000000000000000
00000000000 CAOOOOOOD 32000
0000000

00000000 CADODOOOODDOO0O0
0O0CSMA/CDOOO S-CSMA/CDOOO0OD0
0000D0000D0DD00000D0000000000
000000000000000000000000
0000000000000000000000000
)oooo

0300000000000000000000
0000000e=8000000000000 32
000000000000000000000000
000000000000 CAOODOOOOOOO0
CADODODOODDOOOOO CPEOOOOOOO
000 MACOOOOOOOOOOO0O00O0D00000O
CADO0ODOODODOOOODODOODODOY
00MO00000000000000000000
0010kmO0000000000000000000
0 o=80000000000000000 320
0000000 20050% 0000000000000
ooooo

000e=100000000000000000
00000000000 «a=80000000000

100

|+~ Variable Slots a =1
1—— Variable Slots o =8
T Fixed 4 Slots

80 1--- Fixed 32 Slotsg_

60 ]
] 40km §

Mean Delay (msec)

0.1 0.3 1 3 10
Mean Normalized Offered Traffic
03 000oOoOOo0oooooooooooooooooo
Fig.3 Access delay comparison among variable slots and
fixed-slots systems.
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Fig.8 CA procedure intervals vs. number of CA accesses.
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