MHXXEHEPUHI HA PAAUOKOMYHUKALIMOHHUTE CUCTEMM.
PAANOCUCTEMUTE U NOSNLIMOHHOTO UM NPEABMXAAHE
aou. g4-p llaHavior Uimes, nHx. OrHsH Hovos

Heob6x0anMOCT OT MNO3MUMOHHOTO NpeaBMKAAHE:
e OnpepensiHe Ha CTapTOBUTE NMapameTpu;
e OnpepensHe Ha MSACTO 3a pa3nosiaraHe Ha paanoOTEXHUYECKOTO CbOPbXXEHME;
e OnpepensiHe Ha BXOAHO-U3XOAHUTE KOMYHUKALMOHHN CUCTEMN;
e OnpegensHe Ha HeObxoAUMUTE CUCTEMHU NMapaMeTpu;

e OnpepensiHe Ha MeCTHUTE OCOBEHOCTM, BNMSIEIUM BbPXY MapaMeTpuTe Ha
PaANOTEXHUYECKOTO CbOPBXXEHUE;

e [pyrun.

CbBpEMEHHNSA CBAT CE Haculla C BCE MOBEYE U MOBEYE PaaMOTEXHUYECKM
CbOPBLXXEHMSI OT pPasfINYEH BUA, KaTo BCAKO €4HO CUM MUMa CrneundUuyHM U3UCKBAHKS,
KaKToO M cCrneunmduyHuTEe U3NCKBAHUSI KOWUTO Ce MpeasiBABaT KbM Hero. Bcuuku
HEroBM MapaMeTpy Ca CBbp3aHM MO Pas/IMYeH HauYMH C MapaMeTpuTe Ha Apyru
YCTPOMCTBA, KOMYHMKMpAWM C Hero. OHSKOra CaMOTO MPUCLCTBME Ha [A3feHO
YCTPOMCTBO B HemnocpeacTBeHa OnM30CT A0 ApPYro oOkasBa B/AMSIHME - Taka
HapeyeHaTa €NeKTPOMarHUTHa CbBMECTMMOCT B Temata we pasrneaam
HeobXxoAMMOCTTa OT MPEeABAPUTENHO MPOYYBaHE U CbrNAcyBaHe Mpu Cb3AaBaHe U
U3rpakaaHe Ha efHa paaMoTeXHMYECKa CUCTEMa.

Korato e non3BaMe paMOYEeCTOTHO CLOPBXKEHWUE, MPUMEPHO WU3rpaxkaame
CUCTEMA 3@ LUMPOKONIEHTOB [IOCTHM, TpsbBa Aa CMe HasiCHO 4e e 6opaBuM C
TEpPMUHA ,,0rpaHuYeH YecToTeH pecypc”’. CMUCHIBT Ha TOBA €, Ye 33 BCAKO paauo-
YCTPOMCTBO MMa onpeaeneH 4yectoteH o6xBaT. Tosn o6xBaT € 3aAeneH cropen
MeXyHapoaHu crnoroabu. B HauMOHanHWTE 3aKoHOAATENCTBA TE3M Crnoroabu ce
NPUMaT, HO BUHArN UMa HAKAKBU HIOAHCM.

[laHHW NpuY NPOEeKTUpPaHe Ha CUCTEMA, U3MOS3Ballla PaANOYECTOTHUS CNEKTBLP:



TABLE 1 802.11

Feature
RF band

Channel width

Mo. of transmitting
or receiving spatial
streams

Typical transrmitting
data rate
Mazxirmum
transmitting

data rate

Typical indoor range
‘Typical outdoor
range

802.11x backward
compatibility

802119
2.4GHz

20MHz

One

Mostly OFDM; a;o
backward-compatibl:
~with CCK and DSSS
25Mbps with OFDM

E4Mbps with OFDM
20 1o 25m

110m

802.11b: 2.4GHz band,

CCK or DSSS, 20MHz
channel width

802.11n Draft 2.0
2.4GHz, 5GHz

20MHz, 40MHz

One, two, three, or four

Mostly OFDM:; also backward-
compatible with CCK and DSSS

144Mbps with OFDM, 22,
20MHz channel width

S00Mbps with OFDM, 44,
AohHz channel width

50 to 70m
160m

802.11b/g when you use 802.11n
at & 20MHz channel width in the
2.4GHz band, CCK/OFDM (b/g); 802.11a
when you use 802.11n at a 20~
or 40MHz channel width in
the 5GHz band, OFDM

Sources: Atheros, Broadcom, iSuppli, and Wi-Fi Alliance

DRAFT 2.0 AND 802.11G COMPARISON

Comments

202.11n devices can be either single-
or dual-band (2 4/6GHz}-capable.

802.11n accormmodates 20MHz, 40MHz,
‘or both 20 and 40MHz.

Common 802.11n transmitting and receiving
configurations include 2«2, 2x3, 3x3, 3x4, and
44, but any combination of one to four streams per
direction is possible.

OFDM encodes more bits per symbol ﬂ'nan CCK
based on the density of the QAM m
(maximum 64 pmr\ts]

802.11n data rate depends on channel width,
number of spatial streamns, and modulation scherme.

Current 802 .11n equipment can transmit 300Mbps.
with OFDM, 232, 40MHz channsl width, or
450Mbps with OFDM, 23,

'40MHz channel width.

Range depends on multiple variables, including
transmitter power, number of receiver
antennas, modulation schemes, and
errorcorrection schemes.

Range depends on multiple variables, including
transmitter power, nurmber of receiver
antennas, modulation schermes, and
error-corection schames.

802.11b maximum data rate is 11Mbps.
802.11a maximum data rate is S4Mbps.

Notes:CCK=complementary-code keying. DSS5=direct-sequence spread spectrum. OFDM=orthogenal frequency-division multiplexing.
QAM=quadrature-amplitude medulation
22 denotes a two-transmitter/two-receiver configuration. 2«2 denotes a two-transmitter/three-receiver configuration. 232 denotes a three-

transmitter/threereceiver configuration. 34 denotes a three-transmitterfour-receiver configuration. 4<4 denotes a four-transmitterfour-receiver

configuration.

Mpy NMbpBOHAYaNHOTO MPOy4YBaHe B 3aBMCMMOCT OT TWUMA Ha YCTPOWUCTBOTO
onpeaenst 06xBaTbT, B KOMTO Lie paboTu.

e M3non3eaHe Ha pagnoyecToTuTe:

Frequency Band|Designation, use and Propagation

30 - 300 KHz

Low Frequency (LF). Long distance communication,
long-wave broadcasting. Ground wave.

300 -3000 KHz

Medium Frequency (MF). Medium Wave broadcasting.
Ground wave.

3-30MHz

High F requency (HF). Long distance communication.
Short-wave broadcasting. Sky wave.

30 - 300 MHz

3-30GHz

Very High Frequency (VHF). Short range and mobile

Super High Freguency (SHF). Point to Point links,
radar, satellite communication. Space wave.

Above 30 GHz

Extra High Frequency (EHF). Inter-s atellite and
micro-cellular radio-telephone. Space wave.

ce

Mpu onpeaensHe Ha CTAapTOBMTE MApaMeTpu ce B3eMa NpeaBua YCTPOWCTBOTO

OT €AHO MACTO 1K LWe NpuemMa (K'bM €AHO MACTO /M e VI3J'I'b‘-IBa) NN KbM HAKOJIKO.



e OnpepaensiHe Ha CTapTOBUTE NapaMeTpu

The Glohal Positioning System
Measurements of code-phase arrival times from at least four satellites are used to estimate four
quantities: position in three dimensions (X, ¥, Z)and GPS time (T).

F.H . Crana Sit0SE

e OnpepensiHe Ha MSCTOTO 3a pa3rnonaraHe:

v" HazeMHo 6a3upaHe - cTauMoHapHO U MOBUNHO;
v' Mopcko 6a3upaHe;

v' Bb3ayLHo.

AKO € Ha3eMHOo 6asupaHe, Janu € CTalMOHapHO MM MobunHo. ToBa e
CBbp3aHO C pasMEpUTE HA CbOPBLXEHMETO, CbC 3aXPaHBAHETO ,C Pa3MepuTe Ha
aHTEHW, C 0COBEHOCTUN OT EKCMNJI0ATALIMOHEH XapaKTep.

MNpn Mopcko 6asupaHe npobnemuTe ca CBbP3aHW OCHOBHO C MOBULLEHATa
BIAXXHOCT, HaJM4YMETO Ha KOPO3MpaLLO Bb3AEWCTBME OT CTpaHa Ha MOpCKaTa BoAa
BbPXy aHTEHHO-(MAEPHUS TPaKT, HA/IMYMETO HA FONSIMO KOJIMYECTBO Pa3fIMYHO MO
npeaHasHaveHve paamo-obopyaBaHe Ha OTHOCUTENTHO Masika Mol

Mp Bb3AYWHO 6GasuMpaHe eneKTpoOMarHWTHaTa CbBMECTUMOCT € OT
)XM3HEHOBAXXHO 3HAuYeHWe B MpPeKnss cMUCh. KoprycbT Ha caMoneTa npeacTaBnsBa
noutn dapageeB kades. BbTpe B HEro BAUSIHUETO [JOPU Ha APebHM Hela KaTo
€MNEeKTPOHHA Mrpa MoraT [a NoAeicTBaT KaTacTpodarHo Ha CMCTEMUTE 3a BOAEHE U
Npu3eMsiBaHe Ha CaMosieTa.



e OnpepensiHe Ha MACTOTO 3a pa3rosfiaraHe Ha p/TEXHUYECKOTO CbOPBbXEHNE

g K Range ;
: . Receiver _,—"
; A Clock Bias ==~~~
: g
il /
TIME

The GPS Navigation Solution
The estimated ranges o each satellite intersect within a small region when the receiver clock bias is
correcily estimated and added to each measured relative range.

Pt Dane SIH0G0:

KoraTo roBopuM 3a pagMOTEXHMYECKO CbOPBXEHWE, TO MOYTU BMHArM mmame
npeaBua KOMMMEKC OT MpUEMHUK WKW npedasaten, ¢uaep (npu nopTaTUMBHU
YCTPOMCTBA MOYTM NMMNCBA) aHTEHa. AKO YCTPOMCTBOTO € 0bukHoBeH GPS 3a
WHOMBUAYANHO MON3BaHe, ObPXEMKM ro B pbkaTa CM Mpea Hac W3Mb/HsBaMe
MUHUMaJTHUTE U3MUCKBAHUS 3a Hero, Ho ako GPS-ca e ¢ no cneunduyHM U3NCKBaHUS
,3@ MOHTaX Ha MpPeBO3HW CpeacTBa HarnpuMmep, Toraea Ce Hasara MOHTaX Ha
AOMb/IHUTENHA aHTeHa Ha MACTO Ha MOKpuBa.

e Heob6x0AMMOCT OT NMPaBUIHO Pa3MoNIOXKEHUE B MPOCTPAHCTBOTO

&
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O

MHOro 4ecTto Npu NOABWMXXHKU CNyxbu ce HabnogaBa edeKkTbT Ha paanOCSHKa
— HEBb3MOXXHOCT [a Ce YCTaHOBM BPb3Ka, 3aLLOTO M3TOYHMKDBT Ha CUrHan ce Hamupa
3a[ NpenaTcTBMe No-rosisiMo OT Ab/MKMHaTa Ha BbnHata. Mpun VHF n UHF Moxe aa ce
n3non3sa edekTbT Ha OTPa)XeHWe, HO NpuU CaTEIUTHUTE CUCTEMU HANMMYMETO Ha
nperpaza e KpUTU4HO.



e Paano4ecTtoTHM U MPEXOBU KOMYHUKALMOHHU peLLeHus

Local Area Networks

KoraTo roBopuM 3a cuctema, MMaMe npeaBua KOMMIEKC OT B3aMMHO CBbp3aHu
yCTpOWCTBa. HamMa no-ao6bp nNpuMep 3a TOBa OT e[Ha JIokanHa Mpexa .MpexoBute
peLIeHNs M3MOoN3BaT WMPOK KPbIr OT PAIMOYMECTOTHU YCTPOMCTBA 33 KOMYHUKALIMA.

e (O6paboTka Ha CUrHanUTE B  PAAMOYECTOTHUTE  YCTPOMCTCTBA  Npw
MHOrO/TbYEBO Pa3npoCTpaHEHNE

Reflecting
Object

wath

Transmitter >— Receiver

MIMO MIMO
Signal Signal
Processing Processing
(DSP+RF) (RF+DSP)

Mpy pa3nMuYHM YCTPOMUCTBA HANMMUYMETO Ha WHTepdepeHUMs OT OTpaseHu
CATHaNM BOLIABA EKCM/I0aTaLMOHHUTE UM  XapaKTEPUCTUKW. M3Mon3BaHeTo Ha
BUCOKOTEXHOIOMMYHM PELLEHNS MOXeE [a pelun npobnema.

FroneMusT rpaj € M3TOYHMK He caMo Ha Npobnemu, CBbp3aHu C 3aMbpCsiBaHe
Ha OKONHaTa cpefa, C VU3ropenu ra3oBe U 6UTOBU U MPOMULLNIEHM OTMAABLLM, HO U
CbC 3aMbpCABAHE Ha PaIMOYECTOTHUA CMEKTbP. HanMumMeto Ha ronsaMo KoImM4yecTso
paavonpeaaBally YCTPOMCTBA He PSAKO Cb3faBa MpobneMK, KaTo HEXeNaHo
NPOHMKBAHE Ha paboTHU KaHanw.



e HeobxogumocT oT npeasm>xgaHe Ha Bb3MOXXHU I'IpO6J'I€MVI OT M3Nnon3BaHE Ha
€AHN N CblUN KaHa/ln

Channel 1
Third-party inference from same channel usage

-Potential problem in congested areas

Channal 1
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Site 14

Sie ZB

Pa3MepbT, KO KaKBOTO WM [a Ka3Ba, MMa 3HayeHue.ToBa 0CO6EHO Baxu mpwu
MPOEKTUPAHETO Ha @aHTEHHWUTE CbOPBXEHMS. EQHa npveMHa cucteMa e KOMMEKC OT
NMapaMeTpu - YyBCTBMTENTHOCT Ha NMPUEMHMKA, 3arybu BbB (hMAEPHUS TPaKT, LYMOBO
YMCNO Ha KOHBEPTOP WM YCUNIBAHE Ha BXOAEH ycunBaTen u pasbupa ce koedbuumueHT
Ha yCuUNBaHe Ha aHTeHaTa.

e [MpoeKkTMpaHe Ha eaHa cucTeMa cropef 3o0HaTa Ha 06CyXBaHe

-mu"'--_.__ ) . m ._,_.4 Z
.. 7 C-Band Transmit Coverage=

B 3aBMCUMOCT OT MECTOMOMOXEHMETO € Heo6X0AMMO [la ce NpeABUAN aHTEHa
C pasnnyeH pasMep, PEecrneKkTMBHO KoedULUMEHT Ha yCcuNBaHe, 3a [a Ce OCUrypu
KauyecTBEHO rnpueMaHe.



Pa3snonaraHe Ha CbOPBbXEHNSI OT CUCTEMUTE 3a KJIETbYHM KOMYHUKaLmMK. Besika
6a3oBa CTaHUMS CM WMa onpeaeneH o06xBaT, 0OYyCrOBEH OT MOLWHOCTTa W,
MECTOMOJIOXXEHNETO, BMCOYMHATA Ha aHTeHuTe. Ha 6asata Ha ToBa MOXe fa ce
onpeaeny KbAe TOYHO Le Ce HANoXW MPEXBbPASHETO KbM CreABallaTa KieTka.
Cnopen dabpuyHuTe napamMeTpu Ha eneMeHTUTe Ha edHa TakaBa CMCTeMa M Ha
6azata Ha TepeHHUTE O0COHBEHOCTM MOXe [AOCTaTbyHO TOYHO Aa Ce npeaBuau
Pa3rooXXEHNETO UM.

e [IpoeKkTpaHe Ha eaHa cMcTeMa crnopeq TEXHONIOrMYHUTE U3NCKBAHUSA

distance | it «. RSS

SRT. / \
FRT. = il

distance

Cell operational limnit

E.5.5. Radio Signal Strength —

Obu1KHOBEHO C TOBA Ce 3aro4Ba, a a3 LWe 3aBbpLua.
MOTPEBUTENIAT. HapouHo e ¢ rnaBHM ByKBM 3aLLOTO € Hall BAaXKHUAT.

e [lpoekTupaHe Ha egHa CUCTeMa Cropea noTpebutenute

Ba3oBa cTaHUMA

| AHTeHHo-hugepeH TpakT

|Petpancnarop

| KaHanen koHTponep
1




MpoekTupame crnopea NoTpebuTens Aanu eaHa cMcTeMa € 38 KOHBEHLIMOHANHM
KOMYHUKaLWK, Aanu € 3a YNpaBleHne ,Aanu € 3a ChellHW HYXAWM WM M3BbHPEAHU
CUTyaLuu, Aanu € 3a NPEHOC Ha AaHHM.

MpeaBwXXAAHETO Ha NAPAMETPUTE Ha KOMYHWUKALIMOHHWUTE CUCTEMU € OCHOBATa
Ha MHXXEHEePUHroBaTa AEMHOCT B 06/1acT TeNekoMyHuKaumMmTe.ToBa € HeobXxoaAMMOoTO
Ha4ano npv NPoeKTUpaHe Ha BCKA PaaNOCUCTEMA, HE3ABUCKMMO OT CIOXKHOCTTA .



