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Note: τ does not 
depend on the 
backoff value 
distribution, but 
only on the 
average value!!!
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Note: The channel access probability and the collision probability 
do not depend on the employed access mode!
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Where’s the problem?



Giuseppe Bianchi, Ilenia Tinnirello

1�#��������
�
� �@������ �� '��
�����

C1 both C1 & C2

AIFS[C1]

DIFS

AIFS[C2]H���@-��������>�����	�����"

* @3	��)@3	��)I>�
�,� )(,� 

 ������ @6��������>�����	�����"

* �,� )(,� +;>�
@3	��)@3	��)06

���������	
��
�

��
�� ����������������� ������������ �����
�������� ����� �!� ������������ ���������
" ��#
���������� ��
�


�τ

��� ���������� ����$���������
������
�%�����&�' ( � �' � ))&�τ� *�����$��+,$�+�-�.��+�#

1) Numerical problems in several other (non pathological) conditions
2) Problems also in standard DCF modeling (next slot after TX)
3) To (convincingly) go further, need to completely rethink ’98 model
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Bk(b) =                   = backoff counter steady-state probability distribution
Tk(b) = prob next TX by other stations after b slots

T1(b) in turns can be expressed as a function of the cumulative 
distributions of the backoff probabilities B1(b): non linear system (details 
in the paper..)
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0

0,5

1

Throughput

SlotTime/SIFS

N=5

N=50

N=5 0,8459 0,8501 0,8521 0,8541

N=50 0,6251 0,6267 0,6275 0,6283

(20/8) (10/4) (5/2) (0/0)
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Throughput

SlotTime/SIFS

N=5

N=50

N=5 6,57 6,83 6,96 7

N=50 5,17 5,28 5,34 5,4

(20/8) (10/4) (5/2) (0/0)
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Throughput

Number of Users

W=32

W=512

W=32 0,8229 0,7669 0,7034 0,6639

W=512 0,8111 0,8472 0,8557 0,8497

5 10 20 30

Low Load: 0.82 High Load: 0.66
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No estimation of the system status, but simple channel monitoring of BACKOFF and COLLISIONS
Intrinsically suitable for dynamic network conditions

?
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0,6

0,7

0,8

0,9

Throughput

Number of Users

Basic Access

RTS/CTS

Basic Access 0,8229 0,7669 0,7034 0,6639

RTS/CTS 0,8417 0,8385 0,8346 0,8318

5 10 20 30

Low Load: 0.84

High Load: 0.83
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0,3

0,5

0,7

0,9

Throughput

Payload Size [byte]

Basic Access

RTS/CTS

Basic Access 0,4361 0,5731 0,7073 0,7671 0,7892

RTS/CTS 0,3412 0,5095 0,7228 0,8385 0,8862

100 200 500 1000 1500

Threshold value 
over which 
RTS/CTS is 
optimal

4-way access is opportune only for data frames which require a long 
transmission time (long frames?) 
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Throughput

Data rate [Mbps]

Basic Access

RTS/CTS

Basic Access 0,7671 1,466 3,44 5,589

RTS/CTS 0,8385 1,5348 3,099 4,374

1 2 5,5 11

4-way access is opportune only for low data rates!! For high data rates, 
RTS time is comparable with the data frame transmission time.
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Note: for high data 
rates in most cases 
is not the optimal 
access mode
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