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Frequency (GHz) Frequency (GHz) Frequency (GHz)
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% 2.2
Interference Factors in an IEEE 802.11b network F #L k ik : Reference [23].

Channel Separation 2Mbps/s 5.5Mbps/s 11Mbps/s
0 2.5 2.2 2.0

1 1.6 15 1.2

2 1.2 1.0 0.7

3 0.9 0.8 0.5

4 0.5 0.3 0.2
=5 0 0 0
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B 2.4 (a) MCM Z£3& 4 S AT 2245 )

@ ————————————— Level 0
. —————————— Level 1
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1) Hidden Channel Problem(HCP) » #73} cnHCP # % £ 2w & 3| e Hidden

Terminal Problem 4p 7 » MCM fdp T 4 BLAWfE pv > 30EL1 5

AF G Y g AT & e (S ﬁ*u

- BEEFFP TESOPE L2325 YT

J»@&hf@%%y§%4

F_*

- /o ogmaged L Hidden Terminal Problem » & *t HCP #ug— #

JRfR > N Ch A A P RP o

2) Interference Factor &3+ # 4338+ :d >+ [F &2 p*‘q‘—'m@ﬁi%]ﬁ o~ @ﬁs?]ﬁk

16



BB O TR R T DB - 3k F R MCM A B A ki

AR §RE o e B FP g % 3 T PRk e o

HIMCM gt E Mg » 2 LF A B GR MM L 27 g iy » Bag
S BEYE < > %20 5 pF > Interference Factor % % - MCM € 8435 - B+ *
SHEE 0 L A PET Y Ui 0 FRAETEGEROFEREE ] o
DG A RIS B o F MO BT L S R 4

L83 L g enieis -
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® 7 BiX# € (Forwarding Weight)

® e (Distance effect on interference)

® it L % T H(Contention Window Size)

® iyrHg##F (Receiver Mobility)
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l:
2
3
4:
5:
6.
7:
E

Procedure Forwarding_Weight (node p)
: fw_value = 0 /* The forwarding weight is initialized to 0 */
For each child node ¢; of node p

fw_value = fw_value + Forwarding_Weight(node ¢,

End For
num_receivers=The number of own receivers within node p
fw_value = fw_value + num_receivers
return fw_value
nd Procedure

(a)
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Procedure Interfering Node_Set (Node P)
The part of node P:
I:  max_inter_set=¢
//*The maximum interfering set is initialized to an empty set™/
2: Broadcasting an interference-announcing message within the maximum interference
range.
When receiving the positive acknowledgement of an interfere announcing message.
Extracting the 2-tuple (n;4, ns,) information
Adding the 2-tuple information into max_inter_set
End When
he part of other nodes in the maximum interference range:
When receiving the interference-announcing message
dist=The distance between the sending node and the receiving -node
max_ir= Choosing (2.5R, 2.2R or 2R) according to the data rate (2Mbps, 5.5Mbps,
or 11 Mbps)
//*The maximum interference range is dependent on the data rate */

LOENHIT W

10: [F dist = max_ir then

11: Attached the ID and the forwarding weight of the receiving node on the
acknowledgement message.

12: Sending the positive acknowledgement message

K > End [F

14: End When
End Procedure

(b)

Bl 3.3 - Pre-Processing part: (a)Node Forwarding Weight Calculation
(b)Interference Node Set Establishment
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Procedure Channel Assignment (node p)
[F (node p is the source node of a multicast tree) then

1
2
%
4.
5

sele_channel = 0;

Else

fw_value_1 = The forwarding weight of node p
proceding_node_set =

¢

//* The preceding node set is initialized to an empty set */

in the maximum interference node set

IF (The channel of node n; has not been assigned) then
Wait for completing the channel assignment of node n;

Adding (id, channel) of node n; into the preceding_node_set

tot_if(c;) = Calculating the total interference degree on the preceding_node_set by

6: For each node n;
(> fw_value_2 = The forwarding weight of node n;
8: IF (fw_value_1 < fw_value_2) then
9:
10:
11: End IF
12:
13: End IF
14: End For
15: min_tot_if =
16: For each available channel ¢; inthe IEEE 802.11b/g
17:
using equations (1) and (2)
18: IF (min_tot_if > tot_if (¢;) then
19: sele_channel = ¢;
20: min_tot_if = tot_if(c;)
21: End IF
22: End For
23: EndIF

24:  Broadcasting the information (the identity of node p, sele_channel)
End Procedure

(a)

Procedure Window_Size_Setting (node p)

For each node n; in the maximum interference node set of node p
IF ID(n;n,) <1 then

/I* The interference distanceis less then their location distance */

Excluding n; from the maximum interference node set of node p
End IF
End For
w,, = the forwarding weight of node p
For each remaining node n, in the maximum interference node set of node p
w, = the forwarding weight of n,

I:
2:

13:

t

n, = tn,,+ b/wr)

End For

tn, = tn, +1
cw_size = Calculating the window size based on the Equations (3) and (4)
Using cw_size to set the contention windows size of node p

End Procedure

(b)

B 3.5 - Main-Processing Part: (a) Channel Assignment

R EAE FL

(b) Window size setting

2L P 3B %09 %647 # 25 (Preceding nodes) € 4% i
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Procedure Multicast_Tree_Maintenance (node p)
The part of the receiver arrival event

1:  IF the multicast path corresponding to node p does not exist then
2: Establishing the corresponding multicast path
3: For each newly added node n, on the multicast path
4: Calling the procedure Channel_Assignment(node ng,)
5: End For
6: EndIF
The part of the receiver leaving event
7:  IF the multicast path corresponding to node p is no longer used then
8: Pruning this corresponding multicast path
9: For each removed node n, on the multicast path
10: Sending the “interference-immune” message within the maximum interference
range of node n,.
11: End For
12: EndIF
End Procedure
(a)
Procedure Channel_Re-assignment (node p)
The first stage:
The part of node p:

1:  [IF the variation of the forwarding weight in node p > a predefined threshold value then
2: fw_value = the current forwarding weight of node p

3: Broadcasting CW_Reset message within the maximum interference rang of node p
4: Calling the Procedure Window_Size_Setting(node p)

5. EndIF

The part of other nodes within the maximum interference range of node p

6:  When receiving the CW_Reset message

T Calling the procedure Window_Size_Setting( node n;)

//*Node n; is one of the interfering nodes of node p

8:  End When

The second stage:

The part of node p

9:  IF the number of the packets in the queue > a predefined threshold value then

10: Issuing the channel re-assignment on the whole multicast tree by sending out the CR
message.

11: EndIF

The part of all nodes in the multicast tree:
12: When receiving the CR message

13: fw_valuel = the forwarding weight of this node n.
14: fw_value2 = the forwarding weight of node p
15: IF fw_valuel = fw_value2 then
16: preceding_node_set = ¢ /* Initialize to an empty set */
17: For each node n; in the maximum interfering node set of node n.
18: fw_value = The forwarding weight of node n;
(b)

B 3.6 Post-processing part.

(a) Multicast tree maintenance. (b) Channel re-assignment.
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Procedure Channel_Re-assignment (node p) (continued)

19:
20:
21:
22:
23:

I*

24:
25:
26:
27:

28:
29:

[F (fw_valuel < fw_value < fw_value2) then

Waiting for the completing of the channel re-assignment of node n;
End [F
IF (fw_value > fw_valuel) then

Adding (n, i M ) into the preceding_node_set

(nlm, n,c) is the identity and channel of node n;
End [F
End For
sele_channel=Performing the channel re-assignment based on preceding_node_set
Broadcasting the information (the identity of node n., sele_channel) within the
n. maximum interference range.of node
End IF
End When

End Procedure

B 3.6(b) (Continued).
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