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Abstract  By applying interference-aware channel segregation based dynamic channel assignment (IACS-DCA) algorithm, 

each access point (AP) can use a channel with low co-channel interference (CCI) in a distributed manner. Interference 

environment may vary due to e.g., switching on/off of APs. Its adaptability to varying CCI environment has been left as an 

interesting study. In this paper, we investigate the adaptability of IACS-DCA to varying CCI environment. Assuming the CCI 

limited environment, we evaluate by computer simulation that IACS-DCA can form a channel reuse pattern according to 

varying CCI environment and improve the signal-to-interference power ratio (SIR). 
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1. Introduction 
In the wireless communications networks, the 

co-channel interference (CCI) limits the transmission 

quality, e.g., signal-to-interference power ratio (SIR). The 

CCI environment may vary according to e.g., switching 

on/off of access points (APs) and/or installation of new 

APs. Dynamic channel assignment (DCA) [1]-[3] has been 

studied extensively in the literature [4]-[8] to cope with 

varying CCI environment.  

Recently, we proposed an interference-aware channel 

segregation based DCA (IACS-DCA) [9]. In IACS-DCA, 

each AP periodically monitors CCI powers and computes 

the average CCI powers on all available channels to select 

the best channel having the lowest average CCI power to 

use. It has been shown that IACS-DCA can form a channel 

reuse pattern with low CCI in a distributed manner [10]. 

However, its adaptability to varying CCI environment has 

been left as an interesting study. An important parameter 

that controls the adaptability of IACS-DCA to varying CCI 

environment is the interference averaging interval. When 

using the first order filter for the interference averaging, 

the control parameter is the filter forgetting factor. In this 

paper, using a simple model of varying CCI environment, 

the adaptability of IACS-DCA is discussed in terms of 

uplink SIR. 

The rest of the paper is organized as follows. Section 2 

overviews IACS-DCA and discusses how the filter 

forgetting factor affects the IACS-DCA. In Section 3, we 

examine by computer simulation the distribution of uplink 

SIR achievable with IACS-DCA and discuss the 

adaptability of IACS-DCA. Section 4 offers some 

concluding remarks. 

2. Overview of IACS-DCA 
2.1. Algorithm 

IACS-DCA flowchart is shown in Fig. 1. Each AP 

periodically measures the instantaneous CCI power and 

computes the moving average CCI power on all available 

channels. Then, the channel-priority table is updated in 

which the channels are listed in ascending order of the 

average CCI power. In this paper, the first order filtering 

is used to compute the average CCI power. The average 

CCI power );()AP( ctI m  measured at the m-th AP AP(m) on 

the c-th channel at updating time t is given as 

);1(β);()β1();( )(AP)(AP)AP( ctIctIctI mmm −⋅+⋅−= , (1) 

where );()AP( ctI m  and β (0<β<1) denote the instantaneous 

CCI power measured at AP(m) on the c-th channel at time 

t and the forgetting factor, respectively. Using the average 

CCI powers on all available channels, the CCI table is 

updated for all available channels (c=0~C−1). The channel 

having the lowest average CCI power is selected as 

);(minarg)( )AP(
]1,0[

ctImc m
Cc −∈

= . (2) 

The channel selected by Eq. (2) may give strong 

interference to neighboring APs and hence, surrounding 

APs may select other channels except the case of 

sufficiently high shadowing loss (or penetration loss into a 

building). Consequently, a channel reuse pattern with low 

CCI can be formed by IACS-DCA. 

 

 



 
  
 

 

 

Fig. 1  Flowchart of IACS-DCA.  

 

2.2. Forgetting Factor of First Order Filter 
The forgetting factor β of Eq. (1) controls the 

adaptability of IACS-DCA. The interference averaging 

interval is equivalent to 1/(1−β) times the updating 

interval. 

If β is set to be too small, the measured average CCI 

tends to follow the instantaneous CCI and the channel 

segregation cannot be done [7]. Hence, β≈1 is 

recommended to segregate available channels and to form 

a stable channel reuse pattern.  

3. Computer Simulation 
3.1. Network Model 

Figure 2 shows the network model assumed in this paper 

for computer simulation. An area consisting of 100 cells is 

considered and 36 cells in the center area are the cells of 

interest to evaluate the SIR distribution as illustrated in 

Fig. 2(a). Each AP is located at the center of each cell as 

shown in Fig. 2(b). The distance between adjacent APs is 

used as the reference distance R. We assume that each AP 

is designed to periodically transmit the beacon signal on 

the selected channel and to measure the instantaneous 

beacon signal power on each of available channels as the 

instantaneous CCI power for IACS-DCA. 

Table 1 summarizes the simulation condition. In this 

paper, we consider the orthogonal frequency division 

multiplexing (OFDM) using Nc=64 subcarriers and 

synchronous time division duplex (TDD) over all APs. The 

number of available channels is assumed to be C=4. An 

interference-limited environment is assumed and the short 

term SIR averaged over fading is measured.  

3.2. Modeling of Varying CCI Environment 
To generate the varying CCI environment, APs are 

switched on and off with a certain probability. In each 

simulation run, 27 of APs in the area of interest and 48 of 

APs in the surrounding area are randomly selected to be 

switched on and the other APs are switched off as shown 

in Fig. 3 (i.e., active AP density is 75% of the network). 

When the AP is switched off, its channel-priority table is 

reset (i.e., the average CCI powers on all available 

channels are set to be 0). For the active AP in the present 

simulation run, if it was also active in the previous 

simulation run, its channel-priority table is continuously 

used in the present simulation run.  

 

 
(a) Cellular structure 

 

(b) Geometry of AP and mobile terminal (MT) 

Fig. 2  Network model.  

 

Table 1  Computer simulation condition 

Network 
model 

No. of channels C=4 

Signal transmission 
OFDM using Nc=64 

subcarriers 

Channel 
model 

Path-loss exponent α=3.5 

Shadowing loss 
Log-normal with 

standard deviation 
σ=5.0 (dB) 

Fading 
Rayleigh with 

L=16-path uniform 
power delay profile

Transmit SNR ∞ 
(Interference limited)

IACS-DCA
Forgetting factor of 
first order filtering 

β=0.5, 0.9, 0.95 
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Fig. 3  One-shot view of active AP pattern.  

 

In each simulation run, the uplink SIR measurement is 

done after T times updating of the priority table, where T 

is the AP on/off interval normalized by table updating 

interval. The uplink SIR measurement is done by 

randomly varying the user location in each active cell for 

the channel reuse pattern formed at updating time t=T and 

cumulative distribution function (CDF) of SIR is obtained.  

3.3. Computation of SIR 
The instantaneous CCI power );()AP( ctI m  measured at 

AP(m) on the c-th channel (c=0~C−1) at updating time t is 

computed as 
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where APG(c) denotes the AP group which is using the 

same c-th channel, α
)(AP)(AP

−⋅= RPp nn  is the normalized 

transmit power of beacon signal of AP(n) with R being the 

reference distance and α being the path-loss exponent. 

)(AP),(AP nmr  and )(AP),(AP nmη  are the normalized distance and 

the shadowing loss in dB between AP(m) and AP(n), 

respectively. 

),;()(AP),(AP cktH nm  in Eq. (3) is obtained by the Fourier 

transform of the channel impulse response between AP(m) 

and AP(n), where 1]|),;([| 2
)(AP),(AP =cktHE nm  (E[.] denotes 

the ensemble average operation). We assume a 

frequency-selective Rayleigh fading channel which is 

composed of L distinct paths. The impulse response of the 

propagation channel between AP(n) transmitter and AP(m) 

receiver is assumed to be the same for all m and n and is 

modeled as 


−

=

−δ=τ
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where )(thl  and lτ  denote the time-varying 

complex-valued path gain with 1]|)(|[
1

0

2 = −

=

L

l l thE  and the 

time delay of the l-th path, respectively. 

Since the uplink CCI experienced at AP(m) is the sum 

of the CCI from all MTs in the co-channel cells, the CCI 

can be approximated as a complex-valued Gaussian 

variable. The CCI variance 2
)(AP2 mσ  is expressed as 
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where α
)(MT)(MT

−⋅= RPp nn  is the normalized transmit 

power of MT(n) and )(MT),(AP nmr  and )(MT),(AP nmη  are the 

normalized distance and the shadowing loss in dB between 

MT(n) and AP(m), respectively. The uplink short term SIR 

)()(MT tmλ  is computed using 
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3.4. One-shot Observation of Channel Reuse 
Pattern 

Figure 4 shows the one-shot observation of channel 

reuse pattern (the numbers in the pattern represent the 

channel index) formed by IACS-DCA. To investigate the 

influence of the path loss on the channel reuse pattern, the 

standard deviation σ of shadowing loss was set to 0 (dB). 

For comparison, the channel reuse pattern formed by 

quasi-DCA [10] is also shown. The quasi-DCA performs as 

follows. Every time an AP is switched on, it measures the 

instantaneous CCI power (beacon signal power) on each of 

available channels and selects the channel having the 

lowest instantaneous CCI power. In quasi-DCA, an active 

AP continues to use the same channel as far as it remains 

switched on and hence, it cannot adapted to the varying 

CCI environment. On the other hand, in IACS-DCA, every 

updating time, all APs try to adapt to varying CCI 

environment. 

In quasi-DCA, an AP which was active in the previous 

simulation run continues to keep the same channel to use 

in the present simulation run and only newly active APs 

find channels having minimum CCI under the given 

channel reuse pattern formed in the previous simulation 

run. Therefore, some neighbor active APs use the same 

channel in the case of quasi-DCA (colored area in Fig. 

4(b)). In IACS-DCA, all APs can select the best channel 

according to varying CCI environment as shown in Fig. 

4(c). 

: Active AP in the area of interest 

: Active AP in surrounding area

: Power-off AP



 
  
 

 

 

(a) Active AP pattern 

 

 
(b) Channel reuse pattern formed by quasi-DCA 

 

 
(c) Channel reuse pattern formed by IACS-DCA after 100 times updating 

Fig. 4  One-shot view of channel reuse pattern when β=0.9 and σ=0 (dB). 

3.5. Adaptability of IACS-DCA 
The adaptability of IACS-DCA to varying CCI 

environment is discussed with respect to the uplink SIR. 

Figure 5 shows the 10%-outage SIR as a function of AP 

on/off interval normalized by table updating interval (the 

x%-outage SIR is defined as the SIR value below which 

the measured SIR falls with probability of x%). We 

compare three cases: β=0.5, 0.9, and 0.95 (corresponding 

to the averaging intervals of 2, 10 and 20 times the 

updating interval, respectively). From Fig. 5, it can be 

seen that IACS-DCA can adapt to varying CCI 

environment and achieve higher 10%-outage SIR than the 

quasi-DCA.  

 

: Active AP in the area of interest 

: Active AP in surrounding area

: Power-off AP
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Fig. 5  10%-outage SIR as a function of AP on/off 

interval T.  

 

4. Conclusion 
In this paper, we investigated the adaptability of 

IACS-DCA to varying CCI environment with respect to 

the uplink SIR. In the computer simulation, the varying 

the CCI environment was generated by switching on and 

off APs with a certain probability. It was shown that 

IACS-DCA can adapt to varying CCI environment and 

achieve higher SIR than the quasi-DCA. 
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