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(a) multi-hop network
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(b) cellular network

2-1 ZRPENCLZF+ 2 LBREOBFHA
Fig. 2-1 The reuse of channel capacity by space division.
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Fig. 2-2 Local/global network configuration.
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FICHEWTHAHD TRIFLEMEEERT. T4 ICTHRETIMOL I, THES
BOI-HYEZRBTAW/ICHNTE, ZFEMESSUF v XIVBEMEOE CHENF H 3.
ARNTE, BARGE2EAFHEL TVELY, —DOLREES A5V HIEKT,
BEESBOMHEEERT 3.

2. 4  EOKMERERRAR
SHEOBRTIE, 7O0r2VIE s-ALOHA 2B L. Chid, @E47arai

TH57:0, LCBEDEANLGHEDEMNERG & LTRIDICELTWELS
TH3. £/, ssALOHA Bk, mAIAN—T v rH BV, LCGHEBRETEZ
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EiZ&y), EOBREREIBOINZIPO—DNDEZREBES. BRIL—Ty bHES
NTw3 CSMAARICH 1T BEEMTIE, ROBRITERY 20,
BETFNVELUTICEARS, SEROHENMNBRIN—O8HET R, T/, &k
XED Sy 7RLTLHBH—LRET, O—DL Sy TBENTXA—2EL
TH/-TWB, Xy hgO—HL, FA-NILF v 2N EBR—DOBEAEEETS.
A0y hRE, A=A, JO-NLBEBFrFILIENT, ZThEADF v XIVEE
KIS Lty y MaERRE T2, BRERREICNYy b2 REL (BEAH ) @t
[15] THHRIRE LTWVBEMN) , BF v 3 OFX0Y MIHEWV TRREDERICH
VN hEXRIMT S, ChRXETEIMEE LTI Ab 3. 2O, EENFKIITH
E, ROy b, BRPECRERC/N Yy &, ROBTIOy P TRBLER
ICEWEETS, COLIEETNVICEDE, UTOL S ICHRERIRETTL S.
kKE1TIUT7ADOJ -8, NEZU7HEL, MESBOI-—HHRETHIE, &
J—CAOI—HYHmit, RRELS.

m=%‘ 2.1n

BY—2, $hHEOBO—HLF 4R IIIHVT, EEAFOBEBICR®ZIOY M
BVWTEBBRIEHET 2R p 2EANERV. -7, 18EXHEVOO—-HILZX
W=y b SL /mid, EHLAENTy NORERIIRE LTRATEETE, £/
ZORAMEIR, puARX (2. 3) OBERE L 3.

SL 1

= PL(-pL)™ 2.2)
=1

PL=5, (2.3)

CDEE, J—AOAO—HANZIINV—Ty bSLIERK (2. 4) THEZ5>N 3,

S=(1-Lf" (2.4)
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£ (2. 4) &, mOBRICHEORRIC 1/e ICNKTS. £/, B 10—
NZ20y b ORERRRINNT y MITH .

RIS LT, 7= FvxbeEINE, 1—FHE2EI1I—-FEMER—T
HBDT, FHHEE, pe = 1/M OB, BXJTO—/NNILZAL—Ty FSc®E
3.

Sg = (1— AL/IY""] 2.5)

RIS, B—ANF N ETO—NILF R LIHTEIF v RXIIBERESICALT
HBRTD. B—F v XIBOREBECs bps) &L, ZOO—-HILF+ INADRE
EfEEabT3. IO O—DLFvXIBFRECRVITO-—NILFvRXIBER
ColdZh ¥ h,

Cr=2Cs (2.62)
Cg = (1-0)C; (2.6b)

EhB. £/, OB, E0—-HN, FO—0Zx0y FETL Tald, B—F v %
NEEOZOy bE% 1 (unit time) EThIE, RRXELB.
1 (QCS
T, = 1 \k
I/Cs
-k
T (2.73.)

l1-a (2.7b)

B, H53—EFEKHLS D, REHFEM—-1EERD, V-ABXY (O—HILF+
XIEBVTHE) DOLkX%, /— KBFitE(node localization) L & ¢ 3,

-15-



_m-1

=M1 2.8)

T, —BRKYYO RSy 7TOO—HAF v XIADORAR, Zht, BFEHE
(localization factor) 8 &EFEXR. CDEE, —HREXLSD, V-CRELEDE—IE
KICHTBFH RSy 7l EQ—HILY 1 h (local weight)y W &Fhid, BFF
FELIR, R TEAS5N 3.

B=LW 2.9)

ThbS, SR—ER,PSDL IS v ZICEATAHTHY, WII—BERIS—IEX
ADRPSEYTICAATALRTHS. FV-CARKRICHLTHY -2 aEERICHL T
H, A—DOrSby IHPEETIEEE W=1 ThHY, B=(m1)/(M1) LS.

L GHERDOMEER, BNV —Ty S, FEBHEdr, #/37 —P1 P9 10k TEF
flignsd. 8X)W—79 rStid, A=A, TO—1NNBEF v ZXIDAIN—Ty bD
MTEZS5h3. BL, ZThEAABOBBEHEMICRELTEHETS. Bt LT
BOEHIC, B—F vy xicH33 X0y FE 1 (unit time) V3. #-T,

L G
= S;0N + Sg(1-a) (2.10)

O—ALFrZICHEFBBED . ETO—NIF v 2 NICH T BDelt, X (2.
11a), (2. 11b) THEASh, Zh B d., de ICBETHIFK(2.
12a), (2. 12b) &&5.

Dy =m/g, 2.11a)
Dg = Ms, (2.11b)
d, = D,T, @.12a)
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dg =DgTg (2.12b)
FERBEATIIChSEFHLT, RATEASN 3.
dr = di B+ dg(1-p)

—m kg, M. 1 (q_
SL of S 1-a P 2.13)

£r, BIXT—Prid, kXEH 3.

Pr=St/d; (2.14)

RIS, WIBR/IT A — 2 EEEIC S AP BERM T3 FIBIC DERAS. BIBR
INGA—ZE2I1—~HEM, Y-k, TU7EN, BEESRa, O—HIT 1
1TMWDOSHEBTHS. BIREBRFICTI DI, M, k, WREALNEHDET 3.
IDEE, MEE2ETHN, aDBARELTRENS. NEaRTRKBILHNTH
3. ECAT, aNFREWRO—HI, F7O-NILOEBERONT L IICKELEEY
5723720, BEBEEOBEEIIEVTa ERIDHIELTH 3.

ZIT, —DOOMERETFEELT, A—HNLF4INETO—INILF v X ILDE
DLy 525204, « ENORBELTRT. BEBEDLE—FEILHFR- -
WEBRT A LR, EFMERORMY SEMRI H5.

ZDHEE,

dp =dgy (2.15)

&4,

S, % Sg 1-a (2.16)

£, allDWTHRITL,
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1

SL
b+s VY @2.17)

o=

ExB. R (2. 17) I2&NBEZ5h B ald, BAAEESEEATVEY, 5T,
B2I—Ty bSTdO—HIT 1 MWERERBRICRE 5.
EYEEATIE S EREH, RATRENS.
dr=dg{1 + B(y-1)} (2.18)

EREY, y<10BEE, BFAENE WV (B:K) PSSy 7E2FTH8DIE S,
EYREIEdTIZNELY, yO1DBEREIDOBELEDIIENoDD. T Hily=
1 DJBEIE, FIEBHEdH, di=de &V,

=d B+ dg(1+P)

=d, £1:13 dg (2.19)
EhY, WICIRERRE 3. ZOZLE, I HEEPSVY ALV —454D
WRICHTA ISy VDOERICERINEVWEEEE BT 2B E Bk L, MEEH
EBRBICLTWVWAS.

2. 5 FrxNBBESHXOEN

2. AT, A=A, JO-NIVEF+RXIVOEELEy £, BIL—FELTIHR
p5, WEREDOERET L UL, R (2. 10), (2. 13) ThhrdLd
i, FEBESRaICLY, PHERKE(ERENS. -7, yE—TEETELD
BaDBEEHADHES T, aDREZDHBDICDOVWTHRANIVEN H S,

AEITIE, BROFMEICHIC L ARBILARERT T 0, BLOERKRMT T IC
A aDREFREHAL, BIREMAS. TORR, SHIBET BB TIE, «
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=1.0 IZHVT Stmaxd"BREIN, FRENTHYELTEEN. X (2. 13) T
SA5N3FHBEdNE, ChERIMET 3 2« ORBEEERL, T4, ZOBEAON
FLRE, aDREICEIWKECELETS. LrbAO—HI, JA-NAEF v X
DEBIEd, deBHEDNFLRY, aDBREICSLSHAREFEREINS. 5T, ad
REAXIMAS POBRRM T ET I, BEBEE OBBECSVWTELIOHFIRY
THsd B,

CCTRABMTIT > mEIEEARX ] EFFY, ZOMICRD 3IHKIC L SMEREDRE
e,

WF v RXVDOFEBEANDFEEFLLTSE  (BHAXID

B ERNET S (BRI

-INT—-EBRKRKET D (BRXIV)

(1) AX 1

FEYHEE D AD, O—HI, TO—NAEF v XIOBEBEOFSEZ LT3
&I, a2 BETHIHXTHS. C0BE, £ (2. 13) CBLROBENZ S
ns.

m. kg- M. 1 1-
s, aP5, 1P (2.20)

SYEFMNEHRIRE LT, —wERYEYO, O—Hib, J7O-1NLEIAN-Ty vD
A, O—2hiv, JO-NLAGOZINry bOBREEEZEL E->TWS. R (2.
20) BallDoWTRBRIIE, ZXriEsn 3.

o= 1 2.21)

S .
H_LNH—I
S¢ \B )

-19-



(2) #H=RX I
diER/IMCTRZEDB—DDEHLEERTH S, diik a DEHTRETIL,

—all B
() —A(a+f_—a) @.22)

dbudl bl
L_k._‘\.-,

A=nk
s P

B =M 1B
SGmk ﬁ

- T,

Edo? dr(@) =0 (2.23)

5L, RXHPEBSIB.

&= Sl (2.24)
1+ —LN(l—l)
S¢ \B
(3) H IV

INT—5BAETD a8 BETS. INT—i3, St&draEHICFHMET II5IE RS T
HY, LGHBRTIE, BA/NNT7—ICEAL, aDBRBEEEB LTS, ZDOE %,

d_‘fx‘ Pr(e) =0 (2.25)

EBC. ThRRODIRAEXE LS.

A303 + A0 + Ajoc+ Ap=0 (2.26)

> > |-
Q_(..‘\-.,
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Ao= B Sé

A1=2 (NS;-28¢) BSc

A= (NSL-25G){N(1-B)S.-4fSG) — 3854
A3z =2(Sg-NSIN(1-B)S-BSc}

THh3d, LXEBEMICERZ, COAFRICHEITBa %85,

2. 6 MEOBIERRE

2. 6. 1 FARMHAEE

2. ADEBIRCHSVWTIREBESEa 2, yENLAENOBEEELTRIZEICLE
2%, MEECHTIERRIIVUT7H (BFBEDH) NOAKEL 3. BEGRE L TA,
YT, LGEAOEARMREL LT, (1) NIIMTIMEERL, RIC, HEMNEE
REZERY 0, (2) BEtby, (3) EfHtEn., (4) 21 -YVBEMOE/NS
A—BRIIHTHMEEETRL, BLRFTETD.

F2-1ICIIMERELLRD 128, B—F v X UE, RUBEXRICERSE (MH&E) L
ERDMEESEATHEC. EAFNHRE, MABIROMEER, 2. 3. 2TdNEZ
s, HLETEEEE L TR,

£2-1 H—Fvil, MGEEOMEE  [M=300]

H—F v il M4&l
W=7 9 S a1 | 03685 | 1 | 1.0
BIE d M/S 814. 1 M 300.0
Ny- PSS/ | SEM .00045 | 1M | .00333
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BEOSHBADHNIC, O—AY oM MWICEEES A3, —DONEBiSEEA
T35, Wk y 7OBFE (A—HLF+XILOHBOES) 2RTETH B,
ZOO—-ALF R IOFANESEEHZ—DNOBREE LT, wKREEKE L
v VDBMENEZON S, ZITH, FH Sy 7ISERETIOEROERD noi
CEBIT R, EVOBEFRERELEATS. HAIE, ne=0 DB, O—AN, 7
O-NLOEFH ey VBRI PP HETR—THBIIEEEBH®RTS. T,
ne=1 Tit, FS by 73 FHHEKRMEBOBBICHAITEZETHY, ZOBER
ZfDER BT ARLT VS, COnBEFEHMEPRZEICT S, noBWEDREIS
RRXOBRERT 5.

w =M} )® 2.27)

LITORE Tid, WBR/I52— 213, BICHD SHEVERY, M=300, k=3, y
=1.0, =0 &7 3.

(1) TV T7EICHT SOMERE

L G ROEKRMMEE & ZOBEMEDOHEBD 2, TYU PHN CRMEDER%EH
N5, Bty ik, KROEBBELTy=1.0 (A=A, JO-NIOBEEIFL
<3, M2-3(@)b) B&¥Fy=05, 1.5 (F2-4) &L 7.

K2-3(@ic, y=1.0 DBED, BIN—Ty ST, FHEHEd 2R L, E2-3(b)
io T —PrERT. y=10 BO—-#N, JO-NILOBEEEZELLTIEND
BT, yD—DODREL L TEAS>NS. LWL BEII, B—Fr 3 ILEFOH
BEICEEERL T, STIIMERICHEBE N, drR3BE—F v XIVEHIIRRL T3, LA,
MEENHE L BEICRBEICNEL TS, NmadlHB W T StmaxllET S, D9
SHUDMEEEEEABNER/NZ L, HENSENTERSN TS, ZON%E, ER
WEEHEVWIEBKRT, Nop&Bft 115, Noph/NEWDIZ LR, £BESHOIY
TTRETH E B RIFEMBENER S NBZ & ERT.
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H2-43ZnhEh, y=05 1.5 DFPEICHVT, O A-2Q3H2-3 &R
BEZRHFTTO, St, dOBEBHERERLTVS.

o
N
=
S =
k=3 T - o
~ o
p—
k=3 2 *%_
dr 8™
o o
o =]
o T T T T T T T T T o
0.00 20.00 40.00 60.00 80.00 100.00
N
(@)
©
<
=
I2 -
* —
= 24 k=10 k=3
S \
=]
o
o I T T T T T T T T 1
0.00 20.00 40.00 60.00 §0.00 100.00
N
®)

2-3 (a) IUTPENICHTEIEINL—Ty rS; LUTFEHE
(b) IYTPHBNIMTBNT—Pr

Fig. 2-3 (a) Total throughput S1and mean delay d ; vs. number of area N.
(b) Power Py vs. number of areas N.
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Zh&y, y=18i#7Ti, FIHEEIICHZNIEOEIIEH Shnund, B
=7y FSTREYEXKEC Yy ICERENBZZEN DD B, H-TITO—NILERICH S
BEORBIHZBEIE, yE/NELLTEIAIHEENCENTHS.

R2-21C1, By IlB U BNl FDOBIEMAEETRT. By &b, ERMAENpIlH
WT, FHOERIDKELEAEBL IR, B ~-T vy FSTOELSLRE (5
BICE->TRILE) FELSATVS.

:ST _Z
I ~o
g %
dr 2 o
o.0.00 ' 20.I00 r 40.[00 ' 60.I00 I GO.IOO ] 100. 530
N
K2-4 y=0.515Il815B4EE
Fig. 2-4 Performance at y=0.5, 1.5.
#2-2 L GHEROME [M=300, k=3]
y 0.5 1.0 1.5
Ny 0 1 2 - 0
N opr 28 16 11 .
a (Nopr ) 0.0577 0.0544 | 0.0542
St 1.042 0.697 | 0.581
dr 860.3 829.9 551.9| 861.0| 872.4
P .00121 .00126 .00189 | .00081 | .00067
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LEOBEEREY, KRYTRE L% L GRROAAMEEE 2O B ERB T
5IENTES.

(2) yOEILIIHT 518

yDHEVEE (y=10°~10%) (&3 HEEE545. M2-5@)ST, drERL,
M2-50)EPTERLTVS, ZOREY, NX7—PrcBLTy DREEIEET S
ZENHMB. y=01 IZHVT Prmax=0.00134 TH5. ZOBSTHEME did,
d1=15454 TH'), y=1DFEDH2EEE->TWVS. - T, BIEEMIERL
CETTO=NILEEDEEDEME —DOHNERME ETIBER, BeED/XT —
MEETE L VKEFBONBI ENBESHIE - 1.

(3) Bt no & 1ERE
REEDSRaDREISEELL y s BATHIEE, KX (2. 17) TIREABLIIC,
BAW—T9 b SHIIBAEMBICHRIITHY, > OVEEHMEn DEICERE L L
WHEEN BSOS NS, F2-4(no=0)BLUR2-6(ne=1)ICLHW DT EIIEEBE NS,
mRED, y=05 EFHVTWVWS. ZhiL, noll D3 FERJDEILERS/-HT
H5. 1 (2. 18) FUEPBLIHC, ZO/EE Iy VORI FI9EE
dricxt LTHEMICEBOTVWS. LAl, diRSRICKR/IMEICINERT 57:-0, E2-4
EHBLTENEERZLERR SN G L.

(4) 221 -HYEMHIMHEEICRIITER

#£2-310, I—HFBEMOKKRIE(100~3000) L ¥EEST, dv PrTRUZDMRERS
ADNopDBEARERT. HBOLDICH—F v RIBFOMEEZHICL THD. % 1,
N=10 ICEE L BED/NT—bE#MT 3. F2-3 &4, BIN—Ty bSTiIzI—
YHEMICAPHOET—ET, B—F v X ILOWH2ETHY, FHEEIIMICEFIL
THEXTZH00, B—F v XIIDEEZKEZ LEZHDTREWV. #-T, /X7 —
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(a)
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2 —t
*
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e s
(o]
je=]
D‘ T lll”lll T IY]HHI T IIIHHI l lllll"] 171711”]
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®2-5 (a) EHEby CHTEBAN—Ty bST BEUTIHBIEDT
(b) BEEyICHTB/XT—Pr

Fig. 2-5 (a) Total throughput ST and mean delay dr vs. delay ratio y
(b) Power Pr vs. delay ratio y
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EMOLEERICE - T, B—F v 2 BFOEEAE(QEL TV S.

Nopld L —HHEELTH, BICERBLNILEERS, KI-FRBICHVWTH
PR MBI EE T L4, LCHBEVERTETHIZEVI»S. £/, N
=10ICEAE L/ABED, NT—IL&LBE, I—FEMIIHPPHSTEELAENIKSY
TH, NopDBE LIZEFR—DMENBSNTWVS. - T, NICHT iEMEEER T
ORI PTHSB. ZDZER, BORRICHEIMODEAICHL, BOBEHRET
IVEBEHNHENEL, PEEIVBETHIIELEEBRLTWVS.

3 T T T T 5
DO.OO 20.00 40.00 60.00 80.00 100.00

N

M2-6 SEHEMEno=1 08588 (y=0.5)
Fig. 2-6 Performance at neighbourhood characteristic nb=1 (y=0.5).

#2-3 2—¥FEBMIIHT LM

M S’[‘ d’]‘ PT Nopr SS dS PS P‘[‘

100 0.692 289 2.396 12 0.370 270 1.369 2.322
500 0.698 1434 0.487 17 0.368 1359 0.271 0.451
1000 0.698 2864 0.244 18 0.368 2717 0.135 0.225
1500 0.698 4298 0.162 18 0.368 4076 0.090 0.150
2000 0.698 5733 0.122 18 0.368 5435 0.068 0.112
2500 0.698 7167 0.097 18 0.368 6793 0.054 0.090
3000 0.698 8602 0.081 18 0.368 8152 0.045 0.075

(Pr,Pg & x 0.001)
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2. 6. 2 BF v NREBESHRICL 3MEEEBBROREE

Fr2NBREARaDEEICHT 2 EHRDOEMELE BN, TnICHTT 5RE1E
MADERAIH 2 REBH 37-0I1C, BAMEC LT, H2-3@#%k, TV T7HENICHT
B3EAXDMEEEKRD 3.

BAW—=Ty bSt, FERAAEL, RI2-7~2-912, ThEAAXI~IVO
MEEE T (BFR T CEALTIEE2-3(@) . EHFRONT—PABAL TR, ®2-4
523, %/, EFAOKKRMWEMEECEHAL, R2-5CBEERT. REFeLTW
DR /NT A — &1L, J— B k=3, 1—HH M=300 TH3. %/, EEEH
¥ ne=0,1 &LT, A—BH+ICEHBTRT.

BT, 2. 6. 1 THRL W00 EMeseH 5. MEERST, die&
HICRIFT, LISy 7DORFIMEICHRITH S, —MIEMICH LRGHE
MEBARTHSD. £/, A—HI, TO-NLEF v+ XIIOBELE, UHICE5EZ S
CENHEBZAD, MFrXIOEREZOHOIMBAELZMCHEL T3,

H2-73ARX I (BT 3MEETHY, FICEKBZRY, SIOXBLREIRSN T,
dridB—F v X VEBOKN 2 BRENELERL TW3. &6, AR &, BAAED
B THENMBICENTIE, ELVVEREREERTLEYD, $ET-2ELT, ne=2 O

1 r
] dt £
sle——— 2 -
& ] mp=0_my=1 ¢ =
2-&\# T _Z ¥
S ® =
+ o]
g T T T T T ;;0

T T T T
0.00 20.00 40.00 60.00 80.00 100.

N

M2-7 ARIMCHIBSTHEEUdT
Fig. 2-7 St and dr of scheme II.
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BENED, R2-51C8DTHL. 4, AR ObHI—DODKELHHE LTI,
A=A, 7O-NILBEFARXILDAN—Ty bEED, EF+vXIAFKATEI LI E
v IIZELWY, EVWIRTHSZ. 2N, B—F v ERK, O—-H, J
A—NUARICHZEREELCT, BYORS BV EEDRETH S,

M2-8i, BIDdES5A35RXI OMEEERLTWA. L L, dDfER,
BRI ICHER, bFLrCHFI N TVRICBEL V. STk NS v VO RBAEICHE
B THEEL, no=1 DEEICE, AR ICBANBYORENBDHON B, bbb, I0
BELEET 2L L Tnv=2 OBEOMEED, T2-5 65T 5.

K2-9ik, WIO—%2mKETIAANIV ICBHT 214EERL 2. 22T, St
i$, M2-3@), 2-7, 2-8ICBUBHDD25EDAS—ILIChE>TW3. T4HD
b, SIORBHFEHTEETHBZEFbHr 3. dDEXE, FRI BETH 5.
E-T, BEDEXEN D, AW—T9 rORBLEREE<H/EHRBITNL, K&
LRI EOSNB.

R2-4BEFRICHEFBNT-PrERLTVWS. AR I~ Tid, BEH LEEE
TONDEEICKHL, POOELIZEZIKRESHE V. T, B—F v RIBFEEBLT,
¥2onsb~2E0METHS3. LrL, AXIV B45IT, PrINICHE-THEX
LTHY, BOTKEZLEERLTWVS. a8 RPAKELKS5A B, NOEAHY SO
MEICHEICERL, COLHIBPHESKS. 12720, NOXZLBERIEENTI
Buni®, ARIV L8V THE, BENENESALHE, HELRLIOHIRYETH
5.

F2-51C1F, BARIEHUIKARNWENDRBIREAD—Fl &, ZOREOMEEERLT
W3, wWiThd, EENLERICEIAINO—DOORIREELEEA TWS., (BRI
T, EW/NETONTHENICREESTHS. ) TM4EED, ARXIL Onov=0,1 K
NEFERGHENBOSN S,

ChoBARXDOMEEE, —BTZ34L5, EEMEIV7HELTO N=10 Dif
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ETH—LI-EEZ, R2-6ILRLTHL. HONSTA—2IIFEETHB. /LY, B
FREBLT, a& ST, dOBEROBENI HHB.

dr * 10!

8 8
- T T T T T T T T o
0.00 20,00 40.00 60.00 80.00 100.0

N

o

2-8 ARHLICHITESTHLVdT
Fig. 2-8 St and dr of scheme III.

160.00

dp* 10!

80. 00

T T T T T T
.00 20.00 40.00 60.00 8¢.00 100.

N

<0.00

X2-9 ARIVICHEIIBSTHELVAT
Fig. 2-9 St and dr of scheme IV.
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Doz ens, R2-71, BEAROHHE, MRICERNICEEHTHL.

%£2-4 KHRXCBITFBENT—Pr

ViE-N I II 111 v

n, - 0 1 0 1 0 1

N Pr (x10™)

2 4.046 | 2.689 3.557 3.906 4.173 4.046 4.311

5 6.336| 2.514 3.519 9.540  7.006 7.530 8.748

10 7.548 | 2.392 3.126 6.256  8.999 13.506 15.395

20 8.290| 2.322 2.788 6.605 10.667 26.680 29.220

40 8.704 | 2.286 2.528 6.642 11.755 58.529 61.554

60 8.851 | 2.273 2.403 6.455 11.701 101. 393 104.252

80 8.929| 2.267 2.323 6.065 10.610 165. 562 167.580

#2-5 HHRICBTHAERNMRE
B3R I 11 111 1A
N”M’C%{E Nopr STima % STooax (s dTiwin %
EE L 525N 5x2%N 5x5N

ny - 0 1 2 0 1 2 0 1
N 16 2 3 10 21 48 43 3 4
a (N) 0.0544 0.0886 0.1364 0.4697 0.0278 0.0259 0.1344 0.3417 0.4335
St (N) 0.697 0.402 0.471  2.015 0.557 0.972 3.063 0.626 0.860
dr (N) 861.0 1493.7 1273.7 297.8 841.8 820.7 465.2 1187.8 1165.7
Pr (N) . 00081 .00027 .00037 .00677 .00066 .00118 .00658 .00053 .00074
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#2 -6 FERDEOREFNEBHEE [N=10 EzE]
HR I 1§ I v

Nb - 0 1 0 1 0 1

a (10) | 0.0869 0.0029 0.0184 0.0515 0.1205 0.4496 0.4606

St 0.673 0.379  0.433 0.549 0.791 1.945  1.983
dr 891.6 1583.9 1385.3 877.8 879.0 1439.9 1288.3
Pr . 00075 .00024 .00031 .00063 .00090 .00135 .00154

#£2-7 BHAOEMRMEE

PibaY SO dr#K NT- No
oE  OHME oYk KR E3N

I ++ + ++ - +
nm| - - - + +
I + o+ + 4+ +
v | +++ - 4+ — +

Ny MERBIZSWT, Fyr+RLBRBOTRMNBFBICEICEIN-Ty +D
MEEEMELAFHLOBEBREREL, O—H/ JO-NIBIBK Rt .
COLGHRICEL, EAFEMFICSVT sALOHA AV -BEEXEBENBED
THEERRIR %, EHELL y £ @A T3 L ICEW TV, BUEBRICKRSEEMA L. ZO&K
R, yRUNOEBRMEOHZEICH VT, THERAICAKEZLHEBESADIFL S,
BIN—T9 bSOBRYLREPBONDIIEIVRIBTE . 2O, BTy
FSTHE b Ev VO RBAMICERShEWVWTE, £/, X7 —PrCBAL Ty DRE
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BAFEETSZ LR EPHIBAL .

BIL, Fy+RIBBESELORECHAL T, RBEEOBFXNEHAETIZSESR
EHAL, TOEKRM, B, BEGREESA 2. £/, B85 ABEERORE
L&), EAROEBEESH,ICL, ZhilS RBEEAROERY ZLULMPICD &
EREMAL. TOBER, HBOREHAE, TOEHCRRPAAEE L - /120,
SZ5h/-@ciL, LUBHRNELGEBRORELEERTIZENFTES.

CSMA 770 b O TOMRERYT, h— L GHEEORET, EARECS T 5M4EERLE
DFEE, BLUREWMBE LT, BEBE DOHER, BROWENSHHIRIT— &
BEOEMLENZRIN-RETH 3.
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E3IE

R AHIE AR (PCTAR)

3.1 #

i

SRR RER EA WXy MBERAORKRWMEEZRETSIHLVARE L
T, RETR, 7AFINNLANLEYN TEHOD, 772 IFELAMICEITIHIEE L
T, HIEDREAVEBEHHSIBNAXZRE, Ritys 2 B Lo

BRZEH ARIEARXE, N7y MEHPICEOHD 2 BEIOEHE L TEXEE3 2
&Y, Ny MIBRIOEZEERENT-ZCERUBEDREECIEEZTY
t 2HHEKXTHY, PCT (Power Control during Transimission) A &BEFFT
3. COREHAHEC LVBESIAZHRBDRICLY, HREKEO/NT Y MIHV
THAREDERBEN HN X, KRBED/NXTy MPEBICRESAIN- Ty MEBEN
EIh 3.

BT TR, SRR 57 74X 70 F I LOREEEE#C DL T, HRREE A
TV3HIEARXICEAL 2 OFRS SURHBEREBESPICL, ChASOMBERERRT
BHMLWTIORIFMARXELT, PCTHXEZEA L, ZTOEKREFRRE, BARHIH
FIRBSUBREFRT 3. £/, XAHAXOERAIEVELS 2y FT—IREICH
LTHBERTS. RVWT, PCTAHARDOERMEICE L ZERS IR EROMEDT
PORFTEMAS. BERCREAL T, BIRETEHOEENEED/NT—LEIZLY
IHYFTREE BB MPICDOV TN S, £ AXERICEL TR, BIRERRSLUHDEH
BTIBBUCEIDBLEFI(FIVvILCUMREES NS, HAO%IHBKRE L TR
BB L UHRHBRIC O ZREBELEFIMIFI v 7LV KRS, BRABORUYMERET
T3, %/, XEBIVBEINZAAFIvILLVRaRNETIRELFHIHBER
EEE, GRS IUBEAICEY ZOEMNEERT.
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3. 2 REMDREFATIHELN

Ny FMERICEBZIN—Ty MEBEDETICH L, 7R ML ANILERFIDR
TTOMEEEA, SHT7ONINEHAEDLEDZ EICIUMEREERS LD
AHEETH B, ZO—D& LT, 77 X7ALINLYTHEOLANLTEDBE0S |
EFNCHUIMETHBICRTZARELT, HEDREAVWSI 7 7 IH@AAR
FH5.

RS RIE, FM, PMECAETHARICEEZEICRSNWBIERTH Y, H/INT—(E
ENFINT—EEERLICHEL, X7y MARFECEBEICHENTKREVWNT —
BT ANy MBS GEEINIBRRTHS Y. COBIRDREELC 3@/
o hONR7—ZICEL, BINICHETH0E, BERTTOEMEICLYER
ICELC3HDON, ERRFSLTVS.

8% CBIL T, Metzner © @&, 1—¥ & @ HMEICHS UBRDE LEHH B HE
TAHZEWLNT—EEZ#ERL, RNN—Ty MEBEDHYLJREEZ BTV, BIC
—fMEE0IC, KBEICHBITBBAICHERL TV 3. Koziowski B2 [E, RIS kBICH
BLABED, BHOFERHTIRENN Ty PREKD T3, RECBLTINER
AMOESRH 5, Namislo P i3, BERKBOBEEEICK 2EE DT (near/far
phenomenon)ic &V E L 2 HIEDRICEAL, BRERKOBEICENZIEDOMEENREE
b5 THEBFL T3, Ramamurthi & B REZICMA, BEBLHES %
B, BEREErSELCIEENNMHEECIVHRMRETLELEDDEREL
TWwW3. Zh #2iiiR(perdfect-capture) &MY, ZhICEAT 3 3@HO 3L
ERELEFZERC TV S, 20, BERICEERE T, BROAZHRIEL THRW
TL—LT7ONCEB L RS, HE P, Wieselthier & U (L& BEIh TS,

D&, BRORISCOMEEDELESIE, FHLT 7 £ XARBOMRE
RECKELDREFTAEPRBINTVS. LArL, XNT—-Z2BENCHE
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TH3AX TR, BEEOHSICEEY 2HMBENIFEL, BEELOF—/1Ny F &
3. F7, NU—ZrBREEMCELZCEICL 2HRDROBEIL, EREE &
EOGEMIIRUIBEEIIKELTSHY, ZEMERRIBECRFERVERISZ
Eilh B, BIL, FERCHVTRBEELCEREIEL B,

DL, MERRBESATVAHRVDROFBEENE LTI+ IEEARIE,
EHOBRICEOPOMBEREETS. -7, HIEHREME L TEMENSHEE R
37-0iC, HEIBS T, GEMIRIIEAELZEBATIVROLEVHLVWT 7
ZHAARXOREHIDBREEN TS,

3. 3 PCTAHAK

BB G-, HEDR2FBETE3 77 X$BHRICEATIHEMBEBERT S /-
HIZ, TITUEBTHAHEARX (PCT) AREEAL, ZORME, $IEFIE, 55
ﬁ;&ﬁﬁﬁ-ﬁ—é [26] , [27] , [38] .

3. 3. 1 [R¥

PCTAHROREBIILITORYTH . 1—YIE, Ny MEHBEBIZICIEIZE
HWATDINT—HPLEBHATEH L, HAZKROREEME L THLCHEXSIES.
Ny MRICIIHIBR £ 821, BR/Yr Y POEHETIRINDZER/INT—%P. LT 3.
B3-1cHlERT.

BT, Bt ICEEERBLARENT Y b5, H3BEREELNESVT,
BZlte (ticteocts, ts [FEE/Nr o FORERTHEL. ) (CE2EEHD/XT vy b
HERRKETHEL TV S, Z0BE, BENT-—DOEXEBEZAORFEEET 1
(¥, HROPEZJEUC T, M7y FEICEIC—FENRE/INT—L (t2 -t1)A (dB)



PRI-ATVS, BIRICLREL /XY — e iRt MU Rmin (dB) &T5. ZDEE,
FEDEHF Ruink W AT HNIE, KB/ MEIF v XILEBIRL, HEEICKRT
3. EEORE I, KEMNIC, @/ v POFIBRERZIOE, t2 -t ICEKEFETS.
ZEERARZIO L, b FRERICS VTR XHRABIIIDE &XR ROEELE D
BCLWRESNS, EEHEEFFLOHEERICSVTE, XHEABRADEEL LS.
INT—LtRmin2EL 3 -0DORNDEEEE To& L, ThEMERE R, v4b
5, AAXBBEEEHAZERTIHDOTHS.

Ny MERIERN CHECIBEIR, RBEF2EBO/NT Y FEDEICFRED B
REFS ML, RBEONTy FOKDPENEES. b, Ny FOHEAWELEELT,
CCTRIFAE EHICBRTIBEERLAY, B3 E34LI45HEXNBELS

Power (dB)

A

>Rmin (dB)

Pe

H3-1 BEHIHHAFXOEE
Fig. 3-1 The principle of PCT scheme.
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nN3. Z0PEICIK, KBy MFEDELS. BL, ERORICERAMEFNCD
HOMBERIELC THR3S.

3. 3. 2 #H@EAX

WD REBTRLAL S AHBIRVDR £ FMT 3 420 OFIEAXE, 7O rILEY
TROLANVICERTS. [T, SUSECHESLEMERTS. H3-21C/5y b
BRERT. E1—YHroEHIh3EHIE, BARL GHOTOy 7ICHBSH,
CRICTRLUARHIHIEEH A EEA Y FHDGI)ELTMA, FCSHEENDFERYG
BE Y FERRICAMUL Ty FEBRTS. /X7y FOEBICR /Ty MNRIRT
JI&(PSD), /¥y hOKRICIZ/Sry METFUIH(PED)ERMTS. 7Y
I2EBLEDENT Y FOBARE Loax biYET 3. RERIL, PSDESERMT
BIEic&ny MREERIATS. L%, PEDESERET I ETERICRIE
LIBE, ZONNry hOREICRI LK TS. P EDRMER, mXBRLEICE
BEAEVEE, RER readylkBEE LV, ROP SDIES%%D. P EDRER,

<¢— maximumlL; (bit) —®

Yok’
Om

p
S |HEADER DATA BLOCK
D

¢———— maximum L% (bit) L

®3-2 /¥4y MBRR
Fig. 3-2 The packet structure.
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PSDERHMTAZELLELBIZEMONTRAISHNEE.RIETZHE, M3-3@IKKRT
&, BRICIVATABER - BTy FOME P E-RBBZERLL, PE
DLIRDESREMNEI NS, (E5:RA%, REBIX readyikiEL 4 5. PEDR{ELIAT
WS NERTEEL RENERICE - HBE, X7y MOFREICKHM, Thbs
Ny FEREHBL, RELVAEREENTS. H3-3(b)ICRTEIIE, Ity
ROBEDRIMBD/INT Y FHEEL, MERORRZENIIEEI/NS VIBEE, HIRXD
RYECT, /X7y NOEELRENIN AT LS. COFR/INT o FEBRBE #7121,

Power (dB)

A

v
1 Rmin
P
5 : ; >
S0
ready ) normal reception ] scrap i ready

F3-3 (@) HWIRICEBIEEDMTH

Fig. 3-3(a) Successful transmission by capture.
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RfERMitready £5 3.

3. 3. 3 &M

BT, AAXOEMIRETE1T .
F1CPCTHRE, FEOT7I7LXTOMINEEAEHE D ENTARETHY,

BRECHBFIRTENZIIN—Ty MEBEPFBONZZEEBREL TV 3.
E2ICP CTAXTORIR, HBROBFRIE, XHBZONZBREET 04

Power (dB)

. . > t
T
P L
: %
1t . —————————
collision scrap ready

ready normal

®3-3 (b) IREDKE

Fig. 3-3(b) Unsuccessful transmission.
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T, BRI FELWUEALTVS. &b, 2ELESIE, BEENFHES LG
TH3. Metzner DHRTUH, BHEABESHABANDERDIN—TH I OFHE
PRBELY, BVHESBICEIRELIN-TH I EERLETAEES BV,
“H, PCTAHRXE Metzner DAREMMAEDE THERATS Z L BAIRET H 5.
Namislo OAR T, BEMCEATAIZ LR TELL. M EBMRIISVTH, BE
BhroREMOERIZE, HBIRCHLTEVMEEEL LS LB SAL V.
E3IL, BIRYRY, ERRBCH IR T/INry MIHULEL B 10, X5y b
DFEBORE, Ev FNAMOBIP BRI THS. Lee BT ILLB T2 F L LAILER
BRIBEXRWICBEEDEALPEE LEVWARXTH 30, ##E/ry MCEALTH
RIEIRHIEC I LD, ZOEY MNRIBORATHEY H 5.
B4, MEERHIREETACLWRES NS, Zhid, SEHOMBIBLER D& &
57, EfEMOHNENMBIRERTTI I &LV, BICHBEIRRETH 3.
BS5IC, PCTAHRE, 13n, T4bsX2—HRBICHULLKERTES. 0
EO2LWEL T, BENNyy MBS LU, BEDBFP#ETE D & 5 4 LER
ROWPEZSN 3. WERRETIE, SERPSTHRBETCOEMNIRES1-0,
EEHN L, PRETOSENV-—PARENEL 4D SHRBEINS. BERRICSH
WThH, PBELIPSDIY LY 72 EZ 2T, REHHORERAEE LS.
FOIL, AAXEER T3, XZEROFBHIMBESELTEA SN S, EER
T, BREREHNSERROHNEEEHBE TS L, AJERREBE EBIVEI L
CEWiThh3d. ZERAUTE, AGCICLY, BIET3PCTARDOESICEMR T
3. Z2VWThd, TIEOREIFRENELHBRETILENH 3.

3. 4 PCTAHKXOERM

AETI, PCTARORRMEICEL, BERSIUREROEL SRITEMA 3.
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PCTARKSEWTW, /X7y MEEBIHDEN /T v FORMENT —DEELY
ROYRHIBEEIND. D& E, DELCBIERFE T HAEVE EHRKED, SEET 3
/Ny PP BB, R—Ty MEBER LW REEIN B, Tud2 DNER
KEWREEIND., —D 3, HIRMREECI-DICVLBEINT—L, TabBEHIRE
EERmin TH Y, 013, BENT—DOHINBIMETHS.

FIREE Rminld RIEM OMBEICL WIRE SN, , PCTARICENNTHBZENE
FLL. Lathi®? i3, FMTOBERERICHVT, EEBEETHENES 6 BT
ICEDEEHMY A3 2BELTVWS. %7, Jessop “I 1d, REDRERKN
T3, Th£E2(dB)THBEL T3, ZODffIE, Roberts Y Tix 1.5~3(dB)& &
nNTW3. #-T, 2(dBRED/XT -2 MIRICVBLEEEATRYTHS.

Ric, B20ERATH 3, ZENT-OBMSEERFTTS. Thiz, XERCS
FBHEMBEABICE WREEND. Tak/NETHI LR, BELGHADEMZIELY
WEETH 21, COBE, N7y FEARICHVTEHNT—IED TA S LBELY,
EEBOBANT—EBBTEIIEICES. -7, PCTAHROERDERIC, *(E
BICUBEANBAMFIvILLSHHEEL S, »

LITTI, 21EOHABINELY, RESSUEMBEARICEAL, 2B ELIh351F
SYTLCTORMASLEETS. K3-412, MBI UT «+ HILERE, ThbbE
BET«THRELTWB 2DOMD/8 Y NERT.

BRRBOBE, HAEMERK f (t) 3, AZEROBEZE LTRATELAS
ns.

Rty = At + P, -1

CDEE, 2DDINry bDINT =L, BER/NNT v FORELRTEIT naDBER
KBVWTR/MEr (Toa) & &Y, RRXTHEALN 3.

ATpox+ Py
A(Tmax— Td) + P (3.2)

r(Timan =
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ISR o (=10R8"10) ke EBICERREBELETREE S B,

Py(rmin=1)
Tmax (1= in(1-P)} (33)
S, BRHRER T 2T/ y MRxBE1/ ¢ TERIELAHDT, HEMH
REFE EMER. Z2TR, Y7y FRIZROEBEHEBDBE LS DL aDBEERE
LT, #-T, COBELRRATEALSNS.

A2

ﬁ = Td/Tmax (34)
R (3. 3) DALY, DEBEEINBEFLFI v ILLSDRRDEICES.
p<Pe
P
_ATpg + P
P
> ﬂrmin‘
"1 = Topin(1 - B 3.5)

0 ’I:d Tmax

H3-4 BEETCOER/INT v b
Fig. 3-4 The Collision with time lag Ta.



HIEHREARSIEHEHENOBE, H3-40 f (t) WRXTELS5N 3.
f(t) =exp (At + In Py) (3.6)

ARINT A—2THB. ZDEE, BEB2DD/7 v FOEDBHICHNTHIT
—HR—ETHY, TUT 4 ANERETOLE  BRXTER 5N 5.

r=exp (AT, (3.7
SO r PR rmnk WK ELEBD-0ITIE,

A> In Vmin
B Trmax (3.8)

THY, oTHEIA(FIvI7LIDRRATEASNS.

In Ymin

LUEDOER»PS, pBEEINBZFL4FIvILUDERI-VICRT. REY, 15
AL, BRBAORET/INT -tk BNE L3-8, ZThLRIOBATHEL L
DINT—LeERY, F4FIvIL L IOBAEBLIENbMPSB. ZhiciL, 8

#£3-1 FEIAFIvsL>Y (B

RO TR TR

e (dB) 2 3 2 3 4
0.05 e - 40.00 60.00 80.00
0.10 - ——— 20.00 30.00 40.00
0.15 e ——— 13.33  20.00 26.67
0.20 e - 10.00  15.00  20.00
0.25 e - 8.00 12.00 16.00

gl 0.30 -— e 6.67 10.00 13.33
0.35 ———— - 5.71 8.57 11.43
0.40 11.11 e 5.00 7.50 10.00
0.45 7.45 e 4.44 6.67 8.89
0.50 5.82  26.25 4.00 6.00 3.00
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HEMIL, BICINT—LP—ETHB -0, SA5Nh =4I LTENEREOS W
FL4FIvILLIEBEBIENDD» B,

3. 5 =EHAHEREEK

RIEI T2, HAOBEREME L TEGRNICHETHY, 1BREHESEA L, LELGX(
FTIvILITUEBENICER . ZOKR, BRREBYF 1Ty I LI YDRT,
SNEE LWHBERT 32 bh ok AETR, — ML ERIBABERRE
U, BDEBESIAFIvILLVERNET S, RELSHAGBEAKR 28 &7,

3. 5. 1 MENERE
LUTFICHBEDEXLE2TS. H3-5Tl, RENT -V HEIERIEEF ()R

Power

A

fo ft-B)

A1)

f0)

H3-5 BREES THOER
Fig. 3-5 The Collision with time lag .
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3220y b, HMNEEREZE S THRL TV IREERLTWS. XFy b
ERBEEET, 1WERIELTRY. cn& s, RBLHENT—VEREIANE, £
SE/SAy MIEIRICRTY T 5. BREZE S THIRICRINT 34 5, BREEN SULED
BEICE, ERIBEBTHZ D, BLLBENT—LINBEESNS. 5T, UT
T3, BEZRLELTEIANIERY. O, MWIRICLEL/INT—LE, HiRt%E
rmn CRHOEIE, RAHPKILT .

_fO_

fa-p

BL, tOfEBEIE, f=t=1 TH5.
IDEE, INry NORXRERBRERTEROZIFI v ILTDIE, RAEES.

p )
A0

o T, MER, X (3. 10) 2#-7HHEOA, X (3. 11) ODE®NE

3.11)

THf(t)ERHETZEEERIEE NS,

3. 5. 2 BEHMEH

HEOMERECH L, BESHASEEN (1), ROSECLYELSNS.
(8 £ (3. 10) &@~L, & (3. 11) 2RAETHES (1)K

ARTEABN3B.
n
) =T {1 + Cmin— D-ut — kB)) (3.12)
k=1
I, niZSDUHMOEBEBTHS. £/, u(-) BENXT Y TEARTHS.

GERD) st (3. 10), (3. 11) OxMHeEEY, 1n f(t) OMENE
g(t)eT3E, 2nZh, % (3. 13), (3. 14) ¥B>h3.
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f g(®) d(®) 2 In rpjp (B<t<1) (3.13)
B

|
MD=fgmﬂO (3.14)
0
CC TR, KX (3. 13) ##&~L, L (3. 14) em/heT38Hg(t)
ERHDBIERETS. KX (3. 14) emheT s, £ (3. 13) &
BICEETHBIENVBEINS., ThEBLT (1), SEAMEL, Ko=
t =1 CRASMNEEET, 1AMAOESMEY In rmn E528 GRRTHS.
i, fF()PHERVEBTHDI D, g(t)IFADEBTLEHSZ. RIZ, /Sy b
RIVFBDEBBELIRSZVAICEBRLT, COVEERHE/-THENS BT,
X (3. 14) ERNETHHOEERD. Ity FRIRRTER 3,
nB+a=1 (3.15)

2, ald0=a< B, nBEHE=INTA/B)THSB. ERXLY, X (3. 14) T
Dg(t)DEASXEE, X7y bREBICHIETSHR2 T, —BRSICHEATVERD
KEla #EEATWBZEP S, -7, FEDLICALT, X (3. 14) &®
NETBDICIE, g(t)DEYN, EKEaTOTHNIERV. FEDaICHENTINS
EETIBEE T BICIE, g(t)IBYHOKXE £ T, KRSV TT I 2HH+ SN
ELT, AXTEHEA 5N 3.
g)y= i In 7y Kt - kPB) (3.16)
k=1

T2, (- )RT1IvIDTFNIEHTHS.

X (3. 16) Og(t)&ky, REGHOBMEMBIE S (1)IRXTEAS 0, KX (3.
12) ¥Bo5h 3.
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(1) = exp {f 8 d(t)} (3.17)

(REBB%X)
f(t)d, B3-6D&DHREBRIROBEHELS.
R (3. 12) DF(tNUCELBFI1FIvIL2DD,
D=rt,, (3.18)
ELTEAL5N 3.

[(R] 5y bED SOBEBOBEIL, EOLBREER/TLTOg (L)
EOC (1) DRELHIHEEABELY, X (3. 18) EA—DFIFIvILEY
EHT 3.

2 1
Tinin |-oeememmrmmem e mmm oo

rniin .................. ]____ . |
0 B 2B np 1

= t

3-6 BELHNHHER

Fig. 3-6 The optimum power control function.
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RRTEASh3EBEHE, TORRHELDTH 3.

fit) = exp

Lln min 3.19
L1070 (3.19)

0 =L 1n rpip 3.20
8= (3.20)

B41Z, #HiRERmn " 4 dBOBAED, SICHTZDNITF TERLE. REICHE,
L&D 728, BHEY, BHEBOBEOMES A FI v 7L VEHETRLL.

60 —
R,.,=4dB

50 —
— linear
2 4
oo’
A
O
20 1
ot
Q .
é exponential
£
£ 20 —
<

10 —

optimum
0 | | | | I
0.0 0.2 04 0.6 0.8 1.0

relative capture time [

X3-7 HESEEABETFIFIv LY

Fig. 3-7 The required dynamic range for various control functions.
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ZORLY, — ML BICEALT, X (3. 12) TEAS5h3BHY, RSV
FAFI 97D EL2TVBRIENDPS. &/, BHFNT Y PROBESD—
EE-TVWAIBEICIE, BEEBERX (3. 12) OBRBOIIFI v 7L TN —
BLTWBZEHRD 3.

AETIE, STHERGER ATy NAEREOEAMEEERET S0,
TAORINLANLE)TEOTIEIEFELANNICE 35, HIRBREFBALABE
HAOHMAR (PCT) AXEREL, ZOBFMEEHWELS. PC THROELRR
BIE, /X7y MBEHPICETOHAERFEORBE L TXEE3 &L, /Ty
PEIERSKIDEZEERENT —ZIER UBRDREEC LI IDTH 3.
COPCTARICEAL, EXEFE, BANHBFESSUEREHFR L. £/,
AAREERT BB, XEMVLEELENZLIF IV IL L TICDVTREIL,
Ihzi/eT 3REHHPRE &N

PCTARRE, 77XT7OFINERILHBALAATHE 2D, FEOT7I7EX
ORI NEBAEDYE, MERBEEHSZHLOW 7 7X7OMINERETS Z
ENRIEEE 4D, RELETIE, #kLro0RFHW 77X F7OMINTH S p-
ALOHA &1 s-ALOHA (C34T 3P C TAHRXOEBERICE L TR 3.



BA4E

BEHASHEAREB VW :p-ALOHAARK
(v-ALOHA)

4. 1 #

Tl

BIETHALALBEHAHBHASRX (PCTARX) @B, 7/7EX70bINLANN
SWTRD, P77 AFHLANNMIETEIAXTHS HIC, FEROT77E€X7A b
JNEHAEDETHLWIOMNINERR TS ZEHTRETHS. KETR, 2O
PCTARES U ALT77XROEKRTOMINTHS p-ALOHA (IEHA L 12H
LW7o42X70k3), v-ALOHA %£iBE, #iFT23 B9 U4 4T, v-ALOHA
EEREICER LIAD = VSAT (Very Small Aperture Terminal) 45 - 53 (p 7 &
EX7AORINELTHEETHS.

KUTTW, VSATHICHU A3EANT I/ 27O ELTO p-ALOHA Ofi
BHHICERL, RUT, pALOHA OMSHE £18% 52 & & < MEESEERS 2 &
FEHMELT, PCTAHREMAAEHE /- v-ALOHA 7O LI EEAL, 204
BB, BIC, EBMLBEITICEY, X —Ty MMEREE, ALOHA O—faM a4
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Fig.4-1 Packet networks with a satellite.

-55-



4. 3 v-ALOHA

Ny MERICEDZZN—Ty MEBEDETICHML, 77O L NI ERFIOR
TTCOREN—DE LT, BIRHRZBAVIHMAERIAEETH 5. VSAT BT,
EAXW 77X 7OMINLTHS p-ALOHA OEZIL—Ty MEE, ZOEIEDR
ICEWNETBIENTEBZY, ZOLHDICRBRELEHBAAERXT, Lrb, FFELE
EHEET2 (WEEHIE, BEEOHSLIREL) AXHPRLETHS. PCTH
HRECh2RBLATI AHBAXTHS. PCTAHRRBEETREANLLSIS,
RLDREFEL BOT 7 e XAHHAARICHBL T, B OBENBREETS.

AETIE, VSAT ([SELAZRFILE LT, BBEOER,S p-ALOHA #H
KeEL, TOEAN-T 9 bEVWIBREMILHICPCTAREMAEHELHL
WO MINEEAT S, p-ALOHA ICEAL 7-2M p-ALOHA/PCT %, BED
time-varying #5, v-ALOHA EFER. v-ALOHA DORFEH AEiEAIE, BEREYIC
WA HADICHVTIE, ZD0/85 v FORBEIA ICHRESFFE T LEHNEY
EULBIERBEALLLNTHS. VSATITIE, SRR DXHBBELIRS > 54
TH50, LEODEL>HPCTARDELICES LTS,

EFN7ORINBLUTORY TH S, BERICHWVWT, REITXRENT Y b &E
BRENd &, TOBAT, BECAGXHERKTS. X7y MNRIAIERAAIEET
H3. TOBR, XEHHICHEHABEERT. T4abb, /X7y MEHBERIFLIC
BEERRTONT P L BHATER L, HAZREOBEMKE L THL ICHBX
8, EHETHACERERNNT—%, BRIXT Y FTRADP LTS, £/, #
DREICET HHBBCEIBARL V. EEWRKE, FELPOSODIY YL T EEZ2
TRHZ &Y, XERDOEEEHNS. ZENKK EM- - & &1E, BYE/Ny T
FOBRBEBVEDE, BEETS.

IR EAVIMBOT7 I IFBAAFAEDLEEICEY, v-ALOHA DOTEERM S

-56-



ERNR 3. v-ALOHA TI3HIR, #MIRORMIE, XHEBAOFEBERICEET IO
HT, BERIIL EELHBUERL TUVBH, Metzner DAR TIIBEHED EA L
BITShBw., B, v-ALOHA (ICEICEBSEEZBA L, Metzner AKX EHEAED
BCHERTAIEIETEETHS. £/, Namislo DARTIE, BELEMENEL S
WEAEDEHERICERTAZ LETELRL.

RIS, BOT7 72X 7OR2NE LT s-ALOHA Z#EKE THHBEELEBLT v-
ALOHA D#%tE%5E~ 3, v-ALOHA (3, p-ALOHA H#HAE LTVWBEHICERD
BECHEENTHS. s-ALOHA DL S 4 BLEDRMIEIRETSHY) , HAoE@EEy
=L, s-ALOHA T, 280 1-¥OREBThICL VBMEERXE (H1LT 3.
VSAT TIif, sALOHA HRICERLR 2HFT2-0NEEEMMT B LR, ¥
A XLV MOELPSHETH S, /-, AIER/NT v NI LU T, s-ALOHA
ND&S> 520y MEDFERE, X0y FOEEEBADIEES L.

4. 4 TEEEREAR

AETIE, v-ALOHA DR)v— Ty MEREE BRITAICE X, TO /O MILTHS
p-ALOHA EDHEETTS.

2y RT7=7FFIVCEL, UTOREET. Fr2LBEEC LTS, XY
FEERAKET D, BEEEH/ISry FOERIBR7 VBRI BOEL, ZD
FHERREHEMUBRILY A T3, /Xy bR Lan 25 Lnax OEBEETS. §
5T, 1y MEEBRERD Tain (Lai/C) 5 Tmax (=Lmd/C) DOEEEE GV,
ZOREHERBE p (t), FHBEE 1/ &S, LUTTR, "INy bR" &
EOBRZBRBICRAOE CAVRY, Ny y bOEY FRSLUNT v MeEBRRE
OmEFICEL THWS.

E4-21%, v-ALOHA DOZEBBERL TV S, BICHEWT, /S5y HFEDHTY

-57-



3WAEES—KFB, EI3THEVBRFET A FIVERE I EFRZEICTS. £/,
BHZET 271 FARBEES-RBAEEHETIHA JILY LR EHI LIS
WT, B2—BD/Nry PREICKEIITS. COLIICENIE, RBERAXOENE
ix, Ross 54 M > F L —Z(scintillator) IC& V) EFIMETE S,
FH41 I VRE [Y] i, RXTHEA5h 3.
E[Y] = E[I] + E[B]

1 —exp(-A/p)

Aexp(- A1) @1

=1
P

success failure

(B: busy, I:idle)
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Fig.4-2 The receiving process of v-ALOHA.
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7 b Se, SEAFMOEY, X (4. 8), (4. 7) TFHET 3.

B4-312, BARDOMEEEFLERL TRLAE. SnicBALTida=0.35 (X (4.9)
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Fig. 4-3 The throughput of v-ALOHA and various protocols.
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Fig. 4-4 The throughput of v-ALOHA for various f.
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Fig. 4-5 The effective throughput for variable length packets.
(the distribution of control and data packet)
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Fig. 4-6 The effective throughput for variable length packets.
(truncated exponential distribution)
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Fig. 5-1 The time lag generating power difference in PCT scheme.
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Fig. 5-3 The collision in s-ALOHA.
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Fig. 5-7 The capture effect and packet arrival time (s-ALOHA/CI).
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Fig. 5-8 The throughput performance of s-ALOHA/CI.
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Fig. 5-11 The throughput performance of s~ALOHA/TS
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