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[Abstract]

Network coding is an advanced technology that improves the system capacity in wireless networks by reducing the total number
of transmissions by encoding multiple packets into one. Contrary to the previous studies that focused on increasing the
transmission efficiency by encoding as many packets as possible, we take into account the length of the packet and transmission
rates to evaluate the efficiency of the network coding for the cases whether the network coding is performed or not. Based on
these evaluation results, we can decide whether to conduct the network coding selectively. The extensive analytical evaluations
shows that the network coding is always beneficial when the size of a packet transmitted with a higher transmission rate is
smaller than that of a packet with a lower transmission rate, and the efficiency is the best when the sizes of the encoded packets

are identical.
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Table 1. 802.11 Physical Layers Data Rates (20 MHz)

802.11b 802.11a 802.11n 802.11ac
6 7.2 /-2
14.4
9 14.4 o1 7
1 12 21.7 28.9
Data Rates 2 18 28.9 43'3
(Mbps) 5.5 24 43.3 57.8
11 36 57.8 65.
48 65 75 o
54 72.2 86 7
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Fig. 1. Multi-rate Network Coding Example
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lll. Network Coding Decision Making
3-1 Application Layer Throughput Calculation
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size (appdata) +(UDP/IP/ LLC/ PLCP) Header + PLCPpreamble

tedur =
txrate
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Table 2. Application Layer T-put Parameters (802.11b)

Type Value
appdata 1460 bytes
UDP header 8 bytes
IP header 20 bytes
LLC/SNAP header 8 bytes
MAC header 24 bytes
PLCP header 48 bytes
PLCP preamble 72 usec
CWmin 31

SIFS 10 usec
Slot 20 usec

3-2 Network Coding Decision Algorithm
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Packet Length X, Y;
TXrate rl;
TXrate r2;

// Calculating ExpectedTput without NC
Cal_Expected Tput WONC() {
//proc time for both packets w/ each rate.
t=cal proctimewoNC(X, Y, r1, r2);
cal_expected_tputwoNC(t);

// Calculating ExpectedTput with NC
Cal_Expec Tput WNC() {
//cal proc time assuming NC.
//considering Packet length and rate
tnc = Longer Packet (X, Y)
rate = smaller rate(r1, 12);

cal_expected tputwoNC(tnc/rate);

IF ( NCQain is higer than w/NC) {
Do Network Coding;
ELSE
Do Not Network Coding
ENDIF

a8 2. HES3 =Y 2Y 2125

Fig. 2. Network Coding Decision Algorithm

Analysis Results (802 11b)
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Fig. 3. Multi-rate Network Coding gain (802.11b)



Analysis Results (802.11a)
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Fig. 4. Multi-rate Network Coding gain (802.11a)
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