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ence characii:eristics bet\ve.e.n wireiess LAN systems that use 

and Frequency Hopping 

Experimental result2 showed: that the rnodula-

changed the interference charw::teristics of the 

!H!!~-~,c,u,,u,.u of wireless LAN systems. Calculated 

characteristics for the interference ggreed with 

sults. Calcul:1ting of DSandFH perfonmmce when 

for the FH 

for the DS systeE1s. 

vvhen the 

of the DS systernB were 

These results cfarified the h1terferen:;;.1;:; and v,m 
be useful in the prediction of communications 

en·vironrnents DS :mcl JFH systems are intermix,c:d. 

Y\!ireless Ll\.N systerns based on the 

in the 2.4-GHz-band are 

(1]. In Japan, all of thes•.:: ovQH"ff'" occupy the same frequency 

range; Hms interference can occur beeween 

should be considered an electromagnetic 

because transmitt.ers of other systems, 'Nhich Kn, not 

COVtTed the s~-.andard goven1ing t1"1ese s_ct as a kind 

disturbm1ce source. 

Interference between radio com1nunication systems and 

disturbance sou.rces., su,ch as devices 

or Gaussian has been stuclied[3][4], but the interference 

characteristics between communication systems have not been 

"""';a,,.w,. Knmvlec!ge of these characteristics is irn 

wireless LAN networks for building~ or 

that 'Nill not suffer from the interference[S]. 

Here Vi/e present the interferenc,:; characteiistics 

and calci,ilatecl betvveen 2.4-GHz-band 

LAN that employ direct sequence (DS) an,cI 

(FH). 

The ,virekss n,edium access control and 

fications of the 2A-GHz-band rnw.111t:-sne:eG 

personal These 

Generally, iJ1e coverage radius of an access 

50 rn for indoor operation. iis shmvn in Fig. 

wans are made of metal or absorbent 
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ble l. Technical parameters of wireless LAN sysrems. 
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of both systems A and B can 

in interference will occur between lhem. ~11/f: 

and 

Our measurements u:;ed three types of DS systems and 

rp,: of FH system in our mea::mrements. The technical pa­

:~rn of these systems are summarized in Table L The ex .. 

for the interference charw::telis-

Optimally, interference should be evaluated in the ac-

om:nunications environment. Our 

cted without Ihe effect of the 

was 

system and the disitm:hance source vve::e rman­

and disturbance \\',aves 1.1vere­

""''"""u'"' attenuator. By this means we 

the ratio between desired rmd undeEiin:d 

at stadon 1 and measured the interfrr{:nce characteri.stics 

DS l, 2, and 3 are DS 

A 5-Mbite file ,var; trans-
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Table 2. Measurement conditions. 

V,!e calculat,ed the interference characterisiiD3 to inves-­

the n1echanism ofthe in1:.::rference. The bit error rate (BER) 

Pi, of DS l and 2 ccm be written 

and Ph of DS 3 is Virilten as(6] 

r\,vher;;:•. 

defined 

y=Pc1! 

ratio 

iche power of Ih:: desired 

and the power of the undesired 

as follows. 

\Vhen the :source of distnrbRi:71C'>'-) is a FH system, the 

ratio after ye.an be as 

from the workstation to 'Y = 
1 and 2, and was rne11surecL 

r- "·- - ··- -· I 
Disturbance sourc~ 

system for our measufements. 

where Dis J:he desired signal pmver Rnd R is the cnnmladve 

distribution of the dec,i.red in the operating u 
is the power of the undesired and G is process 0 2 

p 

.-,~,,,,n,o,>nc,, the energy per bit is tl1e noise 

po1l11er i3 the ratio. 

vie also c2,krnlat0d the interference charact::1istics 

of the Fl:1 system. n,e Pb of FH l can be vvrit'.iee as 

where lvl means the 

as follows: 



\Nhere K is the number of information 

the ratio of the 

main lobe in the interference 

These wireless LANs 

tion called Go-B2ck N. In 

bandwidth to that of the 

an e1Tor co!Tection func-

error control, r, 
,.:, 

the ::i.verage effective transmission time T0 

and the length l'·l of rhe transrn.ission. fra1Tie as 

S=N T, 

and T is "-Nritten as 
C 

Nher~ 

ic 

IS 

the correct frame. The fram.e eITor rate Pr 

as 

Table 3 Sinulation parameters. 

5 JO 
F~ = l -- (1 ratio 
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Eqs. and (4) into Eq. the 

interference ch.aracteristics of these D:tS, 3JrK1 FF[ sy-sten1s. 

Vv e evaluated the interference characteristics of DS sys-

in cases I to 3, FH 1 as a disturbance source, The 

rneasured and ca!cu.lated results of "'"'"·'·'!:-'~'" versus D;U ratio 

in cases 1 to 3 are shov,;n in Pig. 3; the was normal-

tllJ:, maximum value. The calculation used the param­

eters Sh()V1l1l in 1'able 3" 

of cases l and 2 had 

alnr1,)st the sarne because DS 

These 

to that of case 3 vvhen all 

The value of the 

detec-

Frmn our whenanFH 

tu.rbance source and E/I.\T0 = 20 the ratio should be 

above about 10 dB. The calculated results 

rneasured our 

simulation method 

nmnication ,~.,.,..+·,-.. ,.,n,,,.."',,,. of DS systems. 

Fig. J Iwterforr:nce c,haracteristics of D:S 

FI~ 

Using the system E,hovvn in 

e,,o,cucal.v"J the interference characteristics of rhe 

cases 4 6. For FH 1. we used DS 1, 2, 

disturbance sources. 

lated throughputs versus D/U rat.io for case:, 4 '.lr~1 

and the difference in 

when all the 

frorn O to 1. 1lie difference vvas caused 

This because FH 1 took rnore time to 

frames ·when the errors were caused in the 

mitred based on the transJTiis.sion cont.roi 

avoidmice algorifom[S]. 

ance is the in which the number 

suhs. 

Vl/e found 

and 12 dB, the D/U rati,o 
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Fig. 5 Interference chafacteristics when EJN0 = 20 dB. 
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