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AHHOTauuna - T[lpeacrtaBneHbl pesynbTaTbl 3KCNEPUMEH-
TasbHbIX UCCMeaoBaHNn cnekTpanbHOn adhdekTUBHOCTU odouc-
Hbix CAPA.

|. BBegeHune

[N paunoHanbHOro MOCTPOEHUs OQIUCHBLIX ceTeit ¢
pPaanoaoCTynoM HeobxoAuMO 3HaTb 3aBUCUMOCTb KX
NPON3BOANTE/ILHOCTM OT PAacCTOSIHMSA MeXAy TOUKOi
AOCTyna W KAMEHTCKMMUK ajantepamu. Takve [aHHble ¢
MOMOLLbIO TEOPEeTUYECKMX Moaeneil nosfyunTb TPYAHO,
TaK Kak BNUSIHNWE MNOMELLEHNsi, BCNeACTBME MHOronyye-
BOr0 PacnpocTpaHeHus paavMoBOIH, Y4YecTb npakTuye-
CKM HEBO3MOXHO. BbIX0AOM C 3TOi cuTyauum siBnsieTcst
npoBefleHNne HaTypHOro 3KCNepUMeHTa.

. OcHOBHaAA 4yacTb

Llenb goknaga COCTOUT B M3/I0XEHUU pe3y/ibTaToB
aKCnepMuMeHTasIbHbIX MUCCNefoBaHNin 3aBUCUMOCTU Mpo-
N3BOAUTENBLHOCTM OT pPacCToAHUA ANA  paguoSIMHNN
CAP/[], cocTtosiulein 13 aByx pasHeceHHbIX oT 0,5 go 20m
HOYTOYKOB, OCHAaLLlEHHbIX K/IMEHTCKUMW agantepamm
(KA) (PC card) dmpmbl Lucent Technologies tnna PC-
24E-H-ET. Pabouasa yactota pagnonuHum 2,450y,

OKCNepyMeHT MPoBOAUICA B MOMeELLeHUn pasmepa-
M 12 x 18 x 5,5M. lNomelleHne B 3HAUMTENbLHOW cTene-
HW 3anosiHeHo mebenbio n CBY ob6opypoBaHvem (aH-
TeHHada nabopartopus YyHMBepcuTeTa), CO3[arlumm
60/1blLOE KO/IMYECTBO NepeoTpaxeHunin. Cxema akcne-
pUMeHTa npuBefeHa Ha puc.t

Puc. L Cxema akcnepumeHTa: 1- HOYyTOYK; 2 - KA,
3 - nepemeuiaemasn Tenexka, 4- crTon, 5- kamepa
13 nornowaruwero maTepuana.

Fig.1. The scheme of experiment: 1- notebook;
2 - customer adapter, 3 - moved vehicle, 4 - desktop,
5- chamber with absorbent insulation

OTANYNTENIBHON OCOBGEHHOCTBID UCMONb3yeMbix KA
ABNAETCSA Ha/mune Mob30BaTeNbCkoro WHTepdelica,
NMo3BOJIAKOLLEI0 OCYULECTBNATbL U3MEPEHMNE U BbIBOA Ha
akpaH K ypoBHei curHasna v COOTHOLLEHUSA CUTHas/LLyMm
(S/N). TpousBoguTeNIbHOCTbL pPaguoanHUKM  onpepens-
nacb Kak OTHOLIeHWe MponyckHoi crnocobHocTn C K pa-
6ouyelii nonoce E OTHoweHne C/B yacTto HasblBalOT
CrneKkTpasibHON 3PPEKTUBHOCTLIO. [pU N3BECTHBLIX 3Ha-
yeHnax S/N npoms3BoAUTENIbHOCTbL oOnpegensanacb Mo
doopmyne LLeHHOHa:

C/B =log2(I+S/N) 1)

Tak Kak M3MepeHusi MpoBOAWNCL, HauMHas C Ma-
NEHbKMUX PacCTOSHUIA, TO M3Nyyaemasi MOLHOCTb Oblna

e_

N36bITOYHON AMs1 ONbITOB B ONMXHEN 30He. B wuccne-
ayemblix KA perynatopbl MOLLHOCTU OTCYTCTBYHOT, B CBSI-
31 C YemM 3Ty pO/b BbINOMHWMAA Kamepa K3 NoraoLlar-
Lero maTepuana.

Mpumep pe3ynbTaToB, MONIYYEHHbIX 3a OAWH CeaHC
Vl3MepeH|/II7I, npuBeaeH Ha puc.2 .

R(em x10)

Puc. 2. OTHoweHne S/N=f(R).
Fig. 2 S/IN=f(R)ratio

OTcueTbl npousBoguInucb 4yepes Kaxable 0,1M npu
nepemMeLLeHnn Tesexkn BAOIb PagnosivHiN. Tak Kak
O/IMHA BOJIHbI UccnegyeMon paguonvHumn 12,24cm, 1O
nepexos OT TOUKM K TOUKE WU3MepeHuii conpoBOXAasics
3HauuUTeNIbHbIMU KosiebaHuAaMKn oTHoweHua S/N (go 15
AB), 4TO CcBMAOETeNbLCTBYeT O HaMumm ObICTPbIX 3aMu-
paHuini Ha Tpacce. Mpun nepemMeweHnn Ha 3HavynTesbHble
PacCTOAHUA MPOUCXOAAT U3MEHEHUA CpefHel nony4vae-
MOV 3HEeprmm OTHOCUTENIbLHO YPOBHA ObICTPO MEHSI0-
wmxcsa pnykryaumin. 3tM M3MeHeHuss (MepJsieHHble 3a-
MUPaHUA) nokasaHbl Ha puC. 2, B BUAE M1ABHON KPUBOIA.
[aHHbIA rpadrk 6bl1 NoMyYeH Kak pesynbTaT 06paboTku
10 CeaHCOB M3MEpPEHU KpuWBbIX, aHa/OrM4yHbIX MpuBe-
OEHHOI Ha puc. 2, npu BeposaTHOCTU p=0,95 n ncnonb-
30BaHUN pacnpepeneHna CTblogeHTa (cnyvail mMasioro
Konnyectesa usmepeHuin) [1]. MepecuutaHHas no (1)
cnekTpanbHas 3deKTMBHOCTL MnpuBegeHa Ha puc. 3
(cnnowHas Ko1Bas),

lll. 3ak/iroyeHune

MonyyeHHble faHHble AakT BO3MOXHOCTb cAenaTtb
BbIBOA, 4TO HA TPacce, I'IpOXO,CIfILIJeﬁ B 3aKPbITOM no-
MeLWeHUN NU3MEeHeHue NpPou3BOAUTENILHOCTU Ha 4YacTo-
Te 245 [Ty npoucxognut no 3akoHy 0,96218-
0,00615°R+1.51214-10'5-R2 -1.75628« 10'8 °\R3
+9.6896-10'12R42.04582-10'15/"5 (NnyHKTUpHaA KpuBas
Ha puc. 3), MonydyeHHoe BbIPADKEHVE ABMAETCA amnu-
pyuyeckon Mopesnblo ANnA pacyeTa NpPov3BOAMTENIbHOCTH
CAP/[ npn BapbupoBaHUM paccToaHnAMU mMexay KA.

IV. Cnncok nutepatypsbl

[1] 4 3. Pymuwuckunin. «Matematnyeckas obpaboTka pesynbTa-
TOB 3KcnepumeHTta» M., «Hayka» 1971 r., 192 cTp. C Win.
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Puc. 3. OTHoweHne C/B=f(R).
Fig. 3. C/B=f(R) ratio
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Abstract The outcomes of experimental researches of
spectral effectiveness the subscriber radio access systems
(SRAS) in the office are presented.

I. Introduction

For a rational construction of the office networks with radio
access it is necessary to know a dependence of their efficiency
from a distance between a point of access and customer
adapters (CA). Such data with the help of theoretical models to
receive difficulty, as influence of a location to multipath radio
propagation to take into account practically it is impossible. An
exit from this situation is holding full-scale experiment.

II. Main Result

The purpose of the report consists in an account of results
of experimental researches of efficiency dependence from a
distance for SRAS radio link, consisting from two diverse from
0,5 up to 20 m Of notebooks equipped with CA (PC card) Of the
Lucent Technologies corporation (type PC-24E-H-ET). Opera-
tional frequency of a radio link 2,45 GHz.

The experiment was carried out in a location by sizes 12x18
x 5,5m. The location is substantially filled by furniture and UHF
equipment (antenna laboratory of university), creating a great
many reflections. The scheme of experiment is shown on fig.1

The singularity of used CA is presence of the user interface
permitting to realize a measurement and a outcome on a screen
PC data of the signal levels and the signal to noise ratio (S/N).
The efficiency of a radio link was determined as a ratio of a chan-
nel capacity C to a working band B. Ratio C/B frequently name
as spectral effectiveness. At known values S/N the spectral effi-
ciency was determined under the formula of the Shannon (1).

As the measurements were spent since small distances, the
transmitting power was surplus for experiences in a near-field
region. In explored CA the power control misses and it role was
executed by the camera from a swallowing material. The exam-
ple of outcomes obtained for one session of measurements, is
reduced on fig.2.

The passage from a point to a point of measurements was
attended by considerable oscillations of a ratio S/N (up to 15
dB), that testifies as presence of fast fadings on a line. At transi-
tion for considerable distances happen a diminution of an aver-
age energy concerning a level of a fast varying fluctuation.
These modifications (slow fadings) are shown in a fig. 2, as a
smoothly varying curve. The given graph was obtained as an
outcome of handling 10 sessions of measurements of curves
(similar one in a fig. 2), at probability p = 0,95 and use of a Stu-
dent's distribution (case of a small amount of measurements)
[1]. Enumerated on (1) the spectral effectiveness is shown in a
fig. 4 (continuous curve).

Ill. Conclusion

The obtained data enable to make a conclusion, that on a
line which is taking place indoors a modification of efficiency on
frequency 2.45 GHz happens under the law 0,96218-0,00615 -
R + 151214 « 10'5mR2 -1.75628 m108 mR3 + 9.6896 m10'2 m
R4-2.04582 m10'l5 mR5 (dotted curve in a fig. 3). The obtained
expression is an empirical model for calculation of efficiency
SRAS at a variation by distance between CA.
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