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Introduction

Acomparatively simple model of cormunication UHF channel isdescribed in[1]. The
multi-storey housingdevelopmentand ver tical displacementof the buldingsarenot taken
intoacoount. Theseare the basicmodel disadvantages. Inthis paper anattempt for their
elimination ismede. For this reason tre bulkdensity of the development isernteredand thus
theapproximation of themodel is close to the experimental data, obtained In[2, 6] -

Formulation of the problem

Aplanemodel of the rejection of singlebuilding isshoamn inFig. 1, [1]: A, BandCare the
pointswhere the radiative and receiver antenna and reflective areaare arranged
respectively. Thesumof thedistancesr, +r,=r, covered by the ray inany positionof C
ontreellipse isaconstatvalue. Therefore, evreyreflector, positionedon itstangentwill
gereratearaywithadelay i=r/c, where c isfree space light \velocity.
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Inthisway the approximate value of the big semi-axisof theellipse is

()] 2a~(SIrE@®) +1/r)t \/k -, /r)?+ /1)1,

where ) isawave length.

Franthisexpression it follois that fordistances about 10km, coveredby the ray (this
distance corresponds tocel I radius5km), the bigsemi-axisof theel lipsewill vary fran
about 10mto 55m. Thiis does not exceed the dimensions of the bui ldingwal Is.

Mathematical model

Trereflectors, positicedontheellipse, gereraterays, directedtothepointofreceivingonly

iftheyaresurtablyorieted. \hentheorientation iscorrect, thereflectedray fallsonthe
point of receiving onlywhen thre isnoobstacle. The probabil ity of thiseventcanbe
determinde taking intoaccount themul ti-storey developrentand ver tical displacement of
thebuildings. It isassumed that the development is paral lelpipedand [ is thebasisand
H is the height. The single buildings in thisdevelopment have the same formand d?and
harethebasisand height, respectively. Accordingly, the relative bulk density of the
develgpment is:

@ C: _____ :\/anz

wheren isacoeffcicient for themulti-storey develgomentand ver tical displacement.
Since the positioning of developrent and ofeach bui lding isastochasticeventwith
respect tothe reflectiverray, theprobebility torneetandstacleis:
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Therefore, theprooebi lity for freetransitionis
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Taking intoaccount the number of developments, passed by theray - [(r-r,)/D],
thetotal prasbil ity fortransitionis:

&) Pe= (L -Ngn Yo",

The rays, reflectedby the buildings, positionedononeellipse and reaching the
receiver are summing up - The investigations showthat inamulipath channel themost
important isthe non-coherent summation parctical ly. Let mbe thedesignationof the
nurber of reflectors, positionredontheellipse. Infactthisistheratiobetweenthe length
of the el lipse nad the lengthof the development, multipliedby a factor H/2a. Thenthe
nurber kof the sunming rays inthe pointof receiving is stochasticquantity, distributed
binomially p(K) =Cp*(1-p)"*, where p =p_p,, is the probabilityofnon-coherent
sumingup; p, Isthe probabi lityofcorrectorientationofthe reflector,
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Thetotal poner inthe receivingpoint is
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@) P.=kP,=kP (¥*2? )/ (4nr)?,

whereP, is radiated poner.
Theaverage value of power in the receiving point can be obtained averaging (7) by
all possiblevaluesofk:

® P,=P,(N=KP, (?A? )/ (4nr)?=p mP, (A2 )/ (4nI)?,

wherey isthereflectionfactor.
Taking intoconsideration the substitutionofp, andassuming that r>>r,, and that
theellipse istransformed intoacircle (i.e., m=nrH/2aD), (8) ismodified,

Wr (r, )2
S PAD=P, (22 @rryH ——— [1- |2 | /v @ Nap)enm.
4aD K r )

IT (9) isdivided by the radiated power P, taking intoaccount r=tc, ftisobtained
that theaverage transmissioncoefficientof thechamel K (v), is

() H (r)) 2
A KGenH.D) =y |— | — [1- 2] /@ Ng)ere
\ 4n) 4aD \r)

ThedependenceofK onrt isshown inFig. 2andFig. 3for A=0.33mandy=1. It
canbeseenthat taking |ntooonS|deratlmrrultl—storey housingdevelopmentandvertical
displacement of thebui ldings, thepassibi lity of themultipathdannel becoresbetter as
canbeexpected.

Thiseffect ismostsignificantwhenthe delay of the reflected rays isgreater than5
fortheexanple, shown inFig- 2.
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Conclusions

At theend, taking into considerationthe analytical and graphical dependencies above
mentioned, it can be concluded that the model proposed is as simple as the model
considered in [1], but more adequate fothe radiovwaves propagation inthe range useful
forcellular radiotelephone networks.
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(PeswomMme)

HpeﬂnaraeTc,q OTHOCUTEJIBHO ITPOCTaA MOIEJIb MHOT'OJIyUEBOTI'O PaCIIPOCTPaHEHNMA
PamrMoBOJIH B 4aCTOTHOM IIMalla30HEe COTOBEIX pa,JIMO‘I‘eJ'Ie(i)OHHbIX CUCTEM 1 CEeTEN.
OTUMTEIBAETCS DTAXHOCTEL 3OaHUM M 0COOEHOCTHU penbe@)a IIyTeM BBeIeHUA

TUIOTHOCTY BaCTPOVKM . TakyM 08pasoM pesyJibTaTh], TOJIyYeHHEEe MOISJMPOBaHMEM,
OUYEeHb OITM3KM K BKCIIEPUMEH TAJIEHEIM .

8 2



