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IIpeancioBne

| TIOATOTOBJAEH Hayudo-HocaeaoBaTeNbCKHM W HCNLITATENBHBIM  LIEH-
TpoM OHOMETPHUECKOH TeXxHHKH MOCKOBCKOIO rocylapcTBEHHOID TEeXHHYUECKOTD
vausepcureTa uvenu H. 9. bavsmana (HHHALL BT MI'TY um. H. 2. baymana) u O0-
MECTEOM € OIPAHHYEHHOH OTBETCTEEHHOCTRH «HayuHo-TexHuuecknil neHTp «CHM-
naoemardkar (OO0 «HTLH «Cumnnemarikar) Ha OCHOBE CODCTBEHHOMD ayVTEHTHYHO-
ro NepeBola Ha PYCCKHH A%BIK CTAHOAPTA, YKAIAHHOIO B NVHKTE 4, NMPH KOHCVIRTA-
THBHOH noajep#ke AccouMauHd  aeToMarHveckod wieHTH(Hkauun «lOHH-
CEAH/TC] PYCw v ObDmecTea ¢ orpaHMyueHHOH 0TRETCTREeHHOCTRIO «PTJIC

2 BHECEH Texumuuecknm koMmuTeToMm no cravaaptizauun TK 355 «Texuo-
JNOTHH ABTOMATHYECKOH WASHTHRHKAIIHY KW cOopa JaHHEIX®

3 VTBEPWKJEH W BBEJAEH B JEHCTBUE [lpukazom DenepansHOro
AreHTCTBA [0 TEXHUHUECKOMY pPeryldpoeaHuid H MeTponordd ot 11 woadopa 2014 r.
Ne 1572-c7

4 Hactoawnil ctanaapt MASHTHYEH MexIyHapoadoMy crangapTy HCO/MDK
24730-5:2010 «MudopMauoHHbie TEXHOTOMHH, CHCTEMB! TO3HUHOHHPOBAHHA B pe-
ansHOoM Bpemenn (RTLS). Hacte 5. Paanonnrepdieiic paciudpeHa cCekTpa METOI0M
THHEeHHOH yacToTHOH mMoayaauuu (CSS5) ana ceazu Ha wactore 2.4 [T uwe (ISO/IEC
24730-5:2010 «Information technology — Real-time locating svstems (RTLS) — Part
5: Chirp spread spectrum (CS5) at 2.4 GHz air interfaces).

[Ipu npuMeHeHHH HACTOALIETO CTAHAAPTA PEKOMEHIYETCA HCNONLIORATE BME-
CTO CCRUIOYHBIX MEMIYHAPOIAHEIX CTAHIAPTOR COOTRBETCTEYIOUIHE HM HALUMOHAILHELE
crangaptel Poccuiickoil (Menepanun, cReICHHA 0 KOTOPBIX NPHEEICHL B JOMOTHH-
TENBHOM NpUIoxeHnn JA

5 BBEAEH BIIEPBLIE

6 Cneayer o0paTHTL BHHMAHHE HA TO, YTO HEKOTOPRIE 3MEMEHTHI HACTORIUETD
CTAHJAPTA MOrYT OBITE ODBEKTAMH NONYYEHHA NaTeHTHHX npae. Memavaapoanas
opravfiangua no cradaapruzanud (MCO) 1 MexavHapoasasa aNeKTpoTeX HHYECKas
komuccHa (MOK) He HecvT OTBETCTBEHHOCTH 34 YCTAHOBICHHE MOJIHHHOCTH Ka-
KHX—IHOO0 HIIH BCeX TAKHX NAaTEHTHERIX Npae
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fIpagwaa npunenenun Hacmodweso cmandapma vemanoetrewn ¢ TOCT P 10—
20102 (pazoer §). Hudhopymayus o6 uamenemuax € Haomosueny cmatdapmy npoauky-
emes & excesodnom (no cocmoaniio wa | ausapa mekvweso 2oda) undhopuayuonnom
Vrazamere «Hayuonatbiste cmandapmaly, g ofuyuaibibiil MEKCM WIMEHEHUD 1 HO-
HPAagoK — & eXcemecaudorm unopuayuonnon yveazamere «Hayuonaibusie cman-
dapmers. B ciyuae nepecrMompda (FaMenbl) Wil onMensl Hacmodeso chtakdapma
coomeemomeviowes vaedowienue aydem onvOIKoORaHO @ OIHNCAIeM 8BRVeKE
EHCEMECAYHOZ0 UHPopuayuonroso yRazamers «Hayuonaisnme cmandapmsy. Co-
OMESMCMEVIONUe UHHOPMAYUA, VECOOMISHIE U MEKCIMB PAIMEamei Makyee &
UHEOOPMAUOKHOR cUCMeMe 00era ROTB308aRUA — Ha ouyuaishon caiime Pede-
PAABHOSG Q2EHMCMER N0 MEXHUYECKOMY pesvanposanuio  u Mempoiosut & cemu Hu-

mepHen {gostri)

O Crannaprandgops, 2015

Hacrosmmi CTaHJapPT HE MOMKET OBITE MOJHOCTEHY HH HaCcTHHHO BOCIPOHIBC-
ACH, THPAKHPOBRAH H PACIpOCTPiaHCH B KAYMCCTEC D(IJHL[HEJ'!I:HGF{} H3JaHHa 0e3 a3~
pPCIICHHA {bE.‘,ElE['!ﬂ.IIEHDT'G AMCHTCTEA M0 TEXHHYCCKOMY PErVIHPpOBAHHEY H METPOMO-

I'HH
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3.2 HATHAMBHIIE ..ot et et e e ettt n e et
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Beeaeuue

Komnnexke crannaproe HOO/M3OK 24730 (manee — HOO/MDK 24730) umeer
oowuil taronosok «HudopMannonseie TexHonoruy. CHCTEMB! TOZHIHOHHPOEAHHA B
peanbHoM BpeMend (RTLS)» u pxntotaer B ceds cleyioUmMe 4acTu:

—  Yacte |: llpuknaagnoil nporpaMmMHibiid nHTepdieiic (API):

— YHacre 2: llpotokon paanonnTepdeiica ana ceazw Ha vactore 2.4 [Tu ¢
HCTIOIB30BAHHEM PACUIMPEHHA CHEKTPA METOA0M NPAMOIl noche oBRaTeILHOCTH
(DS5ES8);

— Yacte 21: [Mporokon paauouHTepdeiica ana ceazu Ha vactore 2.4 [T ¢
HCMONLI0BAHHEM PACIIUPEHHA CHEKTPAa METOJ0M NPIMOIl NOCHea0BaTe/ILHOCTH
(D555): Mepeaarunkn cuctemel RTLS, padotawimmne ¢ 0QHHM PACIUHPAKOIIHM KO-
JOM M HCNONBE3VIoWHe Kogupoeanue 1aHHex DBPSK w cxemy paciunpenns BPSK;

—  Yacte 22: [porokon pagHouHTepdeiica a1ua ceazu Ha wactore 2.4 [T ¢
HCMOJIB30BAHHEM PACUIMPEHHA CHEKTpA METOJ0M NPAMOI NOCHeoBaTe/IbHOCTH
(D558): lepenatunku cuctemul RTLS, paboTtawniie ¢ HECKOIBKHMH KOJAMH pac-
IIHPEHHA CIEKTPa H HCNOIBIYHILUINE KoOHpoeaHHe JaHHeiX QPSK u cxemy pacuiu-
penua QPSK co cvemennem dyarunn ¥omwa (WOQPSK);

—  Hacrte 5: PapuwonnTtepdeiic pacluMpeHHs CNeKTpa MeTo1oM JIHHeHHOH 1ac-
TOTHOH Moaynauuu (CSS) ana ceasu Ha vactote 2.4 [T

Hactosmuii ctaniapt onpeeiseT NpoToKon pagHodHTepdeiica, B KOTOPOM HC-
MOABIVETCA PACUIHPEHHE CIEKTPA METOA0M MHHEHHOH qacToTHOH Moayaauud (JTHM).
Huovnecel ¢ JITHM HMEHOT MOHOTOHHO BOIPACTAKMUYKY HIH VORIBAIOIIVI) HACTOTY.
HinauaneHo OHH NPEMEHATHCE B 00NACTH pagHoiokauun. B HacToAwee Bpema cTanu
paipadaTeIBATECH CTAHIAPTE 0 CHCTEMBI C HCIOALIOBAHHEM HMOyAkcor ¢ JIUM s
npuiokeHnil ceain. B HacToslleM CcTAHAAPTE OMNHCAHBL MIMEPEHME PAcCTOAHHA H
JBYCTOPOHHAA CBATE MEAIY METKAMH H HHpacTpykTypoii. JByCcTOpOHHAA CBAL MTO-
3B0NIACT HHPACTPYKTYPE CBOCEPEMEHHO YIIPABNATE MOBEIEHHEM METOK.

JonolHUTENBHBIE MOACHEHHA TEKCTa CTAHJapTa NPHBEIEHE B CHOCKAX H BEI-

AENCHBI KYPCHBEOM.
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HAITMOHAJIBHBLIM CTAHJIAPT POCCHUCKON GEJEPALIMH

HudopmauumoHHBIC TCXHOTOTHH
CHCTEMBI MOZHUIHOHHPOBAHHA
B PEAJIBHOM BPEMEHH (RTLS)
Yacre 5
Pagnonnrepdeiic pacluupeHus CNeKTpa METOI0M JTHHEHHOM MACTOTHOH MO1Y-
aauun (CSS) ansa ceain Ha vactore 2,4 I'T'

Information technology. Real-time locating systems (RTLS). Part 5. Chirp spread
spectrum (CS8) at 2.4 GHz air interface

Hata speaenuns — 2016-01-01

I ObaacTs npuMenenns

Cranaaptel koMmnaexkca HCO/MIK 24730 onpenensaoT npoTokon pagHoHH-
Teppeiica ¥ NPHKIAAHOH OpPOrpaMMHBIA HHTepdedc 108 CHCTeM MOZHIHOHMPORA-
HUA B pealkHoM BpemeHd. Hactoawuil cranaapTt onpeienser NpoOTOKOI pagdoHH-
Tepiheiica, B KOTOPOM HCNONBIVETCA PACIUIMPEHUE CIIEKTPA METOA0OM IHHEHHOM dac-
TOTHOH MOoayaauun B nojgoce 9actoT oT 2.4 [T go 2483 I'Tu. Jdanusiii npotokon
MOJJepKHEACT JBYHANPABICHHYH CBA%ZL W JIBYCTOPOHHEE HIMEPCHHE PACCTOAHMA
MEAY METKAMH M YCTPOHCTBAMH cuMThIEaHNA cHcTeMbl RTLS. ObazaTensublii pe-
HHM PatoTel 00CCTICHHBACT COBMECTHMOCTE MERIY METKAMH H HHQPACTPYKTY PO,
MOCTARTAEMEIMH PAITHYHEIMH HINOTOBHTEIAME, 8 HANHYHE PAIHUHBIX OIUHI npe-
JOCTARIACT PazpadoTUHKY HHPPaAcTPYKTYPE FHOKOCTE, NOIBOAAMYID aJanTHPpO-

BATE PadOTY CHCTEMbl K HY# 1AM KOHKPETHOTO MOTpebHTeNs.

Hinanne opnunaasnoe

|
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2 HDPM ATHBHLIE CCBIJIKH

B HacTodmeil dacTH CTaHIApPTa HCNONBIOBAHB HOPMATHBHEIC CCHUIKH HA
CAEAYIIIHE MEXIAVHAPOIHEIE CTAHIAPTEL W JOKYMEHTHI, KOTOpPEIE HeoDXOIHMO
YYHUTHIBATH [PH MPHMEHEHHH HACTOALIErD CTAHIapTa (1718 JaTHPOBAHHEIX CCRIUIOK
CNeayerT HCMONBIOBATE TONRKO YKAZAHHOES H3JaHHE, I8 HEAATHPOBAHHEIX CCBIIOK —
Mnociaeades H3JaHHE VKAIaHHOMO JOKYMEHTA, BEIKYAA THDLIE NONPABKH H HIMEHe-
HHA K HEMY):

HCO/MBDIK 13963 Huadopmaunondeie texnonorun. PaguwouacToTHas HewH-
TH(MKALIMA 1018 YIPaBIeHHA NpeaMeraMy. YHHKansHad HieHTHdHMEKAUHA pagvo-
qacToTHRIX MeTok (ISOVIEC 15963, Information technology — Radio frequency
identification for item management — Unique identification for RF tags)

HCOMBDK 19762-1 HadopvaunosHbie TeXHOROHA. TexHONOrHH apToMa-
THHEeCKOH HIeHTH(HKaund U chopa gandux (AHC). [NapMonusupoBasHbiil clo-
gape. Hacts |. O0umHe TepMHHLL, CBA3AHHEIE C ABTOMATHYECKOH HACHTH(MHEALHEH H
coopom gaduelx (ISOVAEC 19762-1 Information technology — Automatic identifica-
tion and data capture (AIDC) techniques — Harmonized vocabulary — Part |:General
terms relating to AIDC)

HCO/MDIK 19762-3 HuadopmaunoHHsie TexHonordd, TexHolnorHy asTomMa-
THYeCKOH wieHTHHKAUMH 1 coopa aaHHex (AHC). TapMoHuzMpoBaHHBIH cho-
gapk. Hacts 3. PagwouactotHas waentuduraumus (ISOJEC 19762-3 Information
technology — Automatic identification and data capture (AIDC) technigues — Har-
monized vocabulary — Part 3: Radio trequency identification (RFID))

HCO/MZK 19762-4 HudopMaunoHHele TeXHOTOrHH, TeXHOIOTHH aBTOMA-
THYeCcKoH HaeHTHUKAUMH H coopa aaHHex (AHC/). lapMoHuznpoBaHHbIH cno-
gapk. Yacte 4. O0wme Tepmubel B obaactH paguocesz ([SO/JEC 19762-4 Infor-
mation technology — Automatic identification and data capture {AIDC) techniques —
Harmonized vocabulary — Part 4:General terms relating to radio communications)

HCOMDEK 19762-5 HudopMmalnoHHeE TEXHOTOTHH. TeXHOMOTHH aBTOMA-
THYecKOoH HiaeHTHhHKauun ¢ coopa aaHHex (AMCIH). DapMosn3npoBadHbIi clo-
papk. Hacte 5. CHCTEMBl NOIHUHOHHPOBAHNA B peanbHoM BpeMeH (ISOVIEC19762-

2
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5 Information technology — Automatic identification and data capture (AIDC) tech-
niques — Harmonized vocabulary — Part 5: Locating systems)

HCO/MBDIK 24730-1 Hudopmaunonusle TexHonorud, CHCTEMBI MO3HUHOHH-
poeaHdA B peansHomM BpemceHd (RTLS). Hacte | [lpuknagsoil nporpaMMHBIE HH-
Tepieiic (AP (ISOAEC 24730-1 Information technology — Real-time locating sys-
tems (RTLS) — Part |- Application programming interface ( API))

PexkoMmeHaaluH Mo NPeJeIbHOMY BOZISHCTEHH HEHOHHIHPYIOUIErD H3TyYe-
Husg. MexayHapoaHads KOMHCCHA 00 3aUIATE 0T HEHOHHIMPYIOWHX HINVYeHHI
(ME3HHP), Monxen 1999 (Guidelines on Limiting Exposure to Non-lonizing Ra-
diation, International Commission on Non-lonizing Radiation Protection (ICNIRP),
Munich, 1999)

MOK 62369-1 edl.0) Ouenka Bo3aeiicTEHA HA YENOBEKA WICKTPOMATHHTHEIX
noaei oT yeTpoicTe Manoro paadyca aeicteud (SRD) pasnuunoro HasHadeHua B
nonoce yactor or 0 ['To go 300 I'Tu. Hacte 1. [Moas, vanyuaemeie yeTpoiicTBAMH,
HCMONB3IVEMEIMH B [IPOTHEOKPAMKHEIX CHCTEMAX, CHCTEMAX PAlHOMACTOTHOH HIEH-
TH(PHUKAUHH H aHanorduHelx cucremax (IEC 62369-1 edl.0, Evaluation of human
exposure to electromagnetic tields from short range devices (SRDs) in various ap-
plications over the frequency range 0 GHz to 300 GHz — Part 1:Fields produced by
devices used for electronic article surveillance, radio frequency identification and
similar systems)

HHUDP C95.1-2005 Cranaapt 418 ypoeHeld DE30NacHOCTH B OTHOIIEHHH BO3-
OCHCTEHA HA NWJEH paaHOYacTOTHRIX EKTPOMarHHTHLIX nonei ot 3 kl 'y go 300
I'Tu (IEEE Std C95.1-2005, IEEE Standard for Safety Levels with Respect to Hu-

man Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz).

3 Tepmunsl 0 onpeneienus

B HactosamesM cTasapTe NpUMeHeHbl TePMHHLL W ONPEIeIeHHs B COOTECTCTBHH
¢ MCOMDK 19762-1, HOO/MDK 19762-2, MCOMDK 19762-3, HCOMDK 19762-4,
HCO/MDIK 19762-5, a takke cleIyIolWHe TEPMHHEL C COOTBETCTBYIOWIMMH Onpeaene-

HHAMH:

3
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3.1, paclimpeHHe COCKTPA METOAOM JHHCHHOH YACTOTHOH MOIVJIALHK
{chirp spread spectrum): Cnocod paciidpeHHa NONOCkE MacTOT AHCKPETHOID CHIHA-
74 € NOMOLIBKY CHIHAIOR C THHEeHHOH YacTOTHOH MOAYTALHEIH.

3.2, wkaacce I {Class 1) Cucrema, MMM kotopoit He npeesiaer 10 mBT.

3.3, knacce 11 (Class II): Cucrema, DHHUM xoropoii npeestiinact 10 mBT, HO
HE MNPEBLIIACT MAKCHMANRHOS JOMYCTHMOE THAUMEHHE, VCTAHORICHHOE HALIHOHAb-
HEIM OPraHoM Mo YIPaErIeHHIY H HCMOABIOBAHHIO PAaHOYACTOTHOTO CHCKTPA.

3.4, waMepeHue paccToAHBA (ranging): OnpeaeieHHe PACCTOAHHA MERIY
neyMia npuemonepetatunkamMu cucremsl RTLS npu odmeHe cneunalbHBIM HaDO-
pOM COODIICHHI.

3.5, onopHBLIA OJHOPAHTOBBLIH vien (ranging peer): [Ipuemonepenatiuk
cHeTembl RTLS, ¢ mnoMOWb0 KOTOPOTO NPOBOAAT HIMEPEHHE PACCTOAHMA.

3.6, paanouacroruelii Kanan (RF channel): [lonoca sactoT, npeanazHaveH-
HaA 1718 PAAHOCBAZH H ONPEIeIaeMan CBOSH UEHTPATEHOH YaCTOTOH H IHPHHOI

3.7 merra RTLS (RTLS tag): [Ipuemonepenatunk cuctemsl RTLS, koto-
PEIH TIPHHUMAEST KOMAH/LL OT YCTPOHCTE cuHTRBaHHA cHcTemel RTLS u noceinaer
HM CHTHANL W/UIH cooDIeHH.

3.8, mepeaatunk cuctemesl RTLS (RTLS transmitter): Hacte npuemonepe-
nartunka cueremel RTLS, koTopas cnocoOHa nepelagaTe COODMIEHHS.

3.9, nemyasrunaexcop (demultiplexer): YerpoiicTBo, KOTOpoe BOCCTAHAE-
MHBAET B BRIXOJAHOM CHIHANE KA®ALIH W3 CHIHAIOE, 00BEAHHEHHEIX MYIbBTHILIEK-
COPONM.

3.10. cpena mepeaaun {medium): becnpoeoaHO KaHaml,

3.11. rpuaarepaunn (trilateration): Metoa onpeaelieHus OTHOCHTENBHOTO
Moo eHHd O0BEKTOR NO TPeM HIBECTHBIM OMOPHBIM TOYMKAM H MIMEPEHHLIM pac-
CTOAHUAM OT 00BEKTA 10 KA I0H H3 ONOPHBIX TOHEK.

3.12. uepenosanne ganuwIX (interleaving): Ynopagouende DaHHBIX 118 N0-
BhIIIEHHA IPPEeKTHEHOCTH 3aUIHTEL 0T OLUIHDOK.

3.13. yerpolicTBo YepeloBanne JaHHBIX (interleaver): YorpolcTeo 118 BEI-
MOJTHEHWS YePEeToBaAHMA JaHHEBIX.

4

FOCT rOCTPUCOMIK 24730-5-2014 Crpatuua: 10/115

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

FocCT PHOOMBDE 24730-5-2014

3.14. bazoean noaoca (baseband): [Tonoca vactor, 3aHMMaeMan B peivibLTATe
ArPErHPOBAHHA CHIHAIOBE, MCOONB3IVEMEBIX 108 MOIYIALHH HECYIUel JacToTel, 10
HX ODBLEIMHEHHA C HECYILeH MacToTol B NPOLEcce MOIYIALHH.

3.15. oprorovansnstii (orthogonal): Heuto HezapucHMoe (M0 OTHOWICHHIDY K
HeMY-JTHD0), YTO MOMET DBITE HCITONLIORAHO 0€3 YUETa BAHAHHA HA YTO-ITHOO HHOE.

3.16. onHopaHroBeli yvien ceadn X (peer X)) X-Bblil 0JHOPAHTOBRIH yien

CEAZH B OITHCAHHH CHTYAUHH C MHOKCCTEBOM OMHOPAHIOBRIX Y3108,
4 OdoznavyeHHd H COKpPALENH

B nacrosuem CTaHIapTe IIPHMEHEHBL CIETYBMLIHE oD03HAYMEHHA H CORPALIIEHHAL

Ack — noareepxaeHue {Acknowledge);

ARG — aBTOMATHYECKHH 3anpoc noetopa (Automatic Repeat
Query),

BTS —~  BPEMEHHONH MHTepBan oTcpoqkd nepetaqd (Backott Time
Slot):

CIFS —  BpeMA OXHIAHHA nepen Havamosm nepenaun (Carrier Sense

Inter Frame Space);

CTS — rotoe K npuemy (Clear To Send),

[HHEK —  uMEmHqMeckHii  M3dmTouHeld  kKoa  (Cyclic Redundancy
(CRC) Check);

CSMA/CA  — MHOMECTBEHHBIH A0CTYN C KOHTPOJIEM HECyIeH 4acToThl H

npefoTepamedne konnuiuii (Carrier Sense Multiple Access
{ Collision Avoidance);
C55 —  pacliHpeHHE CHEKTpa MEeToJ0M MHHEHHO YacToTHOH Mo-

ayaauun (Chirp Spread Spectrum);

dBr — ab oTHOCHTENBHO MOWHOCTH B onopHoil Touke (Decibel
Relative);

DEMUX — aemyaeTHRIekcep (Demultiplexer);

DOPSK — auipdhepenunantrad KeaaparypHaa dazopas MaHHMIYIALHA

{Dnfterential Quadrature Phase Shift Keying);

3
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DOPSK- —  auddepeHunanbHag KBAIApaTYPHaA (azoBad MaHHIYIAILHA

US55 nogepx S5 (Differential Quadrature Phase Shift Keying
over Chirp Spread Spectrum);

Dist — aapec HazHadeHuA (Destination Address):

DHHM —  3KBHEBAICHTHARA H3OTPOMHO-HINYHAeMAR MOLIHOCTE

(EIRP} {Equivalent Isotropical Radiated Power);

LFSR —  NHHEeHHBIH CABHIOBBIH perucTp ¢ obpaTHON ceaseio (Linear

Feedback Shift Register);

M3b —  maaammii 3navamwui 6uT (Least Significant Bit);
(LSB)
MCO —  MHHHMAaNbLHafA cpeiHekpaapaTHdeckand omwuoka (Minimum

Mean Square Error);

MAC —  YHOpaeleHHe 1ocTynoM K cpene nepetadn (Medium Access
Control);

NAV — BeKTOp ceTeBoro  paimeweHus  (Network  Allocation
Vector):

PHR — zaronoeok Ha uandeckom yposae (PHY Header);

PHY — uznveckui ypoeeds (Phvsical Layer),

PPDU —  MOPOTOKOJNBHBIH DOOK JaHHBIX Ha (PHIMYECKOM YPOBHE

{(PHY Protocol Data Unit);

PsDU —  Onok cay#eOHBIX JaHHBIX Ha duznueckom yposae (PHY
Service Data Unit);

QP5K — KBajaparypHas dgazopas maHunyasuds (Quadrature Phase

Shift Keying);

RTS — zanpoc nepeaaqd (Request To Send);
CHCTEMA — CHCTEMA MOIHUHOHMPOBAHMA B peansHoM epemenH (Real
RTLS Time Locating System);
sFD — OrpaHHYuTeNns Hauana kaapa (Start Of Frame Delimiter);
sSHE —  3AroI0BOK CHHXpoHHU3auuy (Synchromization Header);
SIFS —  KOpOTKMIl mewxkaapoeelil npoMexvrok (Short Inter Frame
6
FOCT rOCTPUCOMIK 24730-5-2014 Crpanuua: 12/115

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

Sre

TWR

SD5-TWR

~ iy
&

i)

F'.'nf.u {Ir:'

DRty

U
el
M

M,

My

FOCT rOCTPUCOMIK 24730-5-2014

G ((H]|idl GostExpert.ru

rocT P MCOMBEK 24730-5-2014
Space);
aapec uetouHuka (Source Address);
JBVHANPABAEHHOE HiIMepeHHe paccrosHua (Two Way
Ranging);
CHMMETPHYHOE JBYCTOPOHHEE [BYHANPABACHHOE H3IMeEpe-
Hue pacctogHua (Svmmetric Double Sided Two Way
Ranging).
MOCTOAHHAA inepa,
MHMMaA eIHHHUA;
npecTaBicHHe B MareMaTuieckoil dopMe HEenpepelBHOTO
Mo BPeMEHH MOAYIHPYIOWETD JABYXTOUEHHOID OpTOro-

HalkHOro curuanma c JTUM:

- Al

peanmzamna © (),
MpeicTaBleHHe B MAaTeMaTHieckoil dopMe HenpepslBHOTO
Mo BpEMEHH MOIyaHpyiomero curnana ¢ DOQPSK-CS5;

peanHsauMas, (1)

HACTPOEYHAA MOCTOAHHAA, KOTOpAA ONPEeIeideT Kakoi H3
YETRIPEX A0NyCTHMEIX noacuraanos ¢ JIHM wenoneayercs;
HAACTPOMHEIH WHAEKC, VKA3LIBAWIIHI HA HCNONIL3IDBAHHE
JBVXTOMEHHOH oproroHansHoil JTHM:

HAACTPOUMHEIH WHAEKC, YEA3LIBAKMIHHE HA HCNONL3OBAHHE
DOPSK-CSS;

HHEKCHAA NepeMeHHan;

WH/IEKCHAA NepeMeHHan;

MEPEaBAeMblil CHMBOI HOMED i1}

HENPEPLIBHBIH N0 BpPeMEHH MOIYIHPYIOLIHI CHUTHAT HM-
nyasca b ana aevxtodedHol oprorodansHoi JIHM
MOCTOAHHAA, OIpedenaias 4actory curdainos ¢ JIHM g

Cclyuae ABYXTO4edHOH opToroHansHoi JTHM

7
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A, —  TOCTOAHHAA, OIpeacnawan Jyactory curdatoe ¢ JIHM e

cayuae DOQPSK-CS5;

Thase — BPCMEHHAA CEeTHAL

Tspis —  BRCMA, PpA3ACTAKLIIEE IBC OJNHHE-TIOANOCKEUTKH;

Ttk —  CPCAHCE BPCMA NMOBTORCHHA ﬁJ’iHHIE-I'IDCBIJ'EIEH:

Thana - CJ]}"IE[ﬁHIDE‘ FHAYMCHHC BPCMCHMH.

Thuis — AMHTENEHOCTE BRPCMCHHOIO HHTCPRATA, B KOTOPOM [IPHCM-

HHE MCTEKH BEMBYCEH,
Teanae — MAECHMANEHOC BPCMA O HIAHHA TOIVHCHHA METKOH nake-

TOE OT HHPPACTPYKTYPBL, €CAH 0HA TPHCYTCTBYET,

Thimeonapstics: —  JAHTENBHOCTL BPEMEHHOTO HHTEPBAlla, B TEUEHHE KOTOPO-

shen ro NPHACKEHHE METKEH JOKHO OTBEYATh HA HEKOTOpLIE
3ANPOCEHI;

Twsisaniernange —  BpemMaA HAXO®IACHHA B cocToAHue «Omuganner» (Wait state)

nocie nepexoja H3i cocroanua «Haimepenue paccroaHua»
{Range state);

T — NOCTOAHHAA, OMNPEIelALan JITHTENEHOCTE HMIOYIBCOE C
JHUM B cayuae AByxTOUEHHOH opToroHansHoi JTHM:

T —  JINMHTeNBHOCThL NOCHE 0BATeNLHOCTH oacHriana ¢ JIHM;

- —  JJHTeILHOCTh NojacHrHana ¢ JIYM;

T, —  BpeMcHHOoE pacnonoxende nogcuruana ¢ JIYM vomepa £ B
MociaeaoraTensHoCcTH noacuruanoe ¢ JI4YM nomepa n;

Wi —  [PHOOIHATOE KOCHHYCOH1ANBHOE OKHO JIHTeIbHOCThIo 1)

”’ —  KO3pphHUHEHT CriakKHBAHHA TPHOOIHATONO KOCHHYCOH-

Ja1BHOTO OKHA;

A —  MEPEMEeHHAN aMIUIMTYbl, KOTOPYH CIEeIVeT MUHHMHINPO-
BATH 1718 MHHHMH3ALKHHY CPEIHEKEAIPATHUECKOH OIIHOKN;

T — NEepeMeHHAasd BPeMeHHO 3aJepHKi, KOTOPYID clelyeTr MH-

HHMHIHpOEATE AJIA MHHHMHIALUHH CPEJHEHBﬂﬂpﬂTII'lECH[}ﬁ

DITHOKH!

8
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P — (hazoBas nepeMeHHAd, KOTOPYI CAeAVET MHHHMHIHPOBATE
T8 MHHHMHZANNH CPe/THEKBAAPATHYECKOH OHOKH;

id. —  HHhopMauHoOHHBIA oTuyeT nogcuruana ¢ JIYM nomepa & B
MOCASA0BATENBHOCTH noacHruanoe ¢ JIYM Homepa ;]

) —  MpeIcTaBlIeHHE B MATeMATHYecKol (popMe HEenpepelBHOIO
Mo BPEeMEHH MOAyaupylwero noacuruaita ¢ JIUM womepa
kB nocnenosatelbHOCTH noacHruanoe ¢ JIUYM tuna m:

T —  MOCTOAHHAA, KOTOPas ONPEeICcIAeT BPEMEHHVID [May3y MEMw-
qy Opeaslayuiei H TeKyueHd nmocneloBaTe/IbHOCTLIO M0a-
curnana ¢ JIUM e ciyuae nocne oBaTellsHOCTH MOJCHIHA-
noe ¢ JITUM tana m:

Jim —  CABHI UEHTpansHoil yacToThl nojcuryana c JIHM nomepa &
B MOCAEI0RATENBHOCTH NoacHrHanos ¢ JIYM thna m;

Cam — Hanpaeaenne noacurdana ¢ JIYM vomepa £ B nocneaosa-

TeAbHOCTH noacHrianoe ¢ JIUM tuna m:

S (1) —  HENPEPBIBHBIH CHIrHAN DA30BOH MNOJOCKE NOCASI0RATENIBHO-

cTH noacuraanos ¢ JIUM runa m.

5 ObmHe NoaoKenHd

5.1 CocTaBHBIC YACTH

OcHoBHBle cocTaBHble YacTH cucTemel RTLS, a takae piaumMoaelcTBHe Me-
#AY HUMH npeiactaenensl Ha pucyHke |. Metkn cucremer RTLS obmenusawten
cooDeHUAMH ¢ HHppacTpykTypoil. Hudpactpykrypa npeocTagafeT NPHEIATHOH
nporpamMislii uHTepdieiic (Appheation Program Interface, APIl), ¢ nomowbn Ko-
TOPOro NPHIGKEHHE MOXKET yIpaeiaTe cucTemMod RTLS u nonyuats uudopsmanui

O MECTE HAXOWACHHH H COCTOAHHH MCTOK.

9
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MpwknagHoi
WHppacTpyKTypa| nporpammHsl <';>

MHTepdenc

—_—

(MCOMBK 24730-1)

LByHanpaeneHHeIi
pagronHTepdenc
(MCO/MIK 24730-5)

OnpepenAeTcH
M3IroTOBKUTENEeM

Pucyror | — CoctagHele yacTi cuctemel RTLS
B cooTBeTCTEMH ¢ pHCYHKOM | MeTKH oDMEHHBAKTCHA COODUIEHHAMH C HH-
thpacTpyrTypoil no paguounTepdeiicy. Kak npasuio, pagHouHTepdeiic onpeacna-
erca (popMaMH CHIHANOR, (POPMATAMH MAKETOR, 4 TAKKE KOMAHIAMM H OTBETAMM,
KOTOPBIMH METKH H HH(PPACcTPYKTYpa 0OMEHHBAKTCH Mexay coboii. Ha pucyaie 2
MOKa3aH MHOMOYPOBHEBBIH MOAXOA K peandzauMi painoudTepdeiica CHCTEMEL

RTLS. AHanordvHel noaxol NPHMEHASTCA B JAPVIHX cTaHjaapTax (HanpHMep B

HCOMDK 1ROOD-1 [1]).

[TpuknaaHOil YpOBEHL METKH
YpOBEHL YIIPABNEHHUA JOCTYIIOM K
cpeae nepeaaqn (MAC)
(DUIHYECKHH YPOBEHD

MeTka Hudgpactpyrrypa

Pucyaok 2 — MuoroypoeHesad CTpYETYpa pajuoHHTepdeiica
5.2 Haznauenue

Hactoawmnil cranjapt onpeiensaeT NpoTokon pagHouHTepdeiica, onTHMHIH-
poraHHblil g8 cuctem RTLS menkoro macwrtadba ¢ odopyioBaHHeM, KOTOPOE
BEIKMAET B ceOf NpocTeie, B TOM MHCIE NEPEHOCHBIE YCTPOHCTEA CHHTBIBAHMA CHC-

TeMmel RTLS, Hecmorpa Ha 1O, 4TO caMa HH(PACTPYKTYPA HE PACCMATPHBACTCA B

10
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HACTOALIEM CTAHIAPTE, NPEINOIAraeTca, YTO NPOTOKON pagnoHHTepideiica uMeeT
CHIIBHOE BIAMSHHE HA Peaiv3auuiy WHGPACTPYKTYPL M COOTBETCTBYWILIEH Npoue-
AYPbl YCTAHOBKH.

(JCHOBHRIM YCIAOBHEM ANA YIPOUIEHUA NPOLEIYPE YCTAHOBKH ABRIAETCA Ha-
MHYHE «ABTOHOMHEIX» Y3I0B HHpPacTpykTypel. B HacToAwmeM CTaHAAPTE «ABTO-
HOMHOCTE» O3HAYMAET, 4TO TAKHE Y31kl HE HVIKIAWTCA B CHHXPOHHZALUMH C IPYTHMH
vizaMu HHpacTpykTypel. [locne yCcTAHOBKHM B ONpeIe/ieHHOM MECTE ABTOHOMHEI
w3e/ HAMHHAEST OTBEYMaTh HA 3anpockl MeTOK cucTemel RTLS.

CobnoaeHde 0aHHOTO VCIOBHA CNOCOOCTBYET JABYHANPABICHHON CEAIH M
JBYCTOPOHHEMY H3IMEPEHHI paccToAHHA. (JIHAKO 3TO YCIOKHAST Pealuialiin Me-
TOK € TOMKH 3IPeHHA (PHIHUECKOro YPOBHA, HO YIPOIIAET APYIHE ACTIEKTH Peanuia-
UHH, TAKHE KAK HEOODXOAHMOCTE MCIOIL30BAHHA CIEUHATHIHPOBAHHLIX HHTEpdEi-
COB 04 NPOrpAMMHPOBAHHA H HACTPOHKH MeTok. [lna peweHua npobiem, orTpa-
WMAKWUIHX COBPEMEHHOE COCTOAHHE J€1 B ODNACTH CBAIH, B HACTOALIEM CTaHIapTE
BHEIHOMEHE! pa3ielbl, COOTBETCTRYIOIIHE CTAHIAPTY HHUIP" 802.15.4a [5]. koToO-
peIi ABafAeTcA nepecmoTponm ctangapra MMOP RB02.15.4 [4], venemwno npuMeHse-
MBIM B DECOPOBOAHLIX CHCTEMAX MATOH MOIHOCTH ¢ HHIKOH CKOPOCTLIY NEpeaaty

AaHHEIX.
5.3 lloaoxeHun, He PETITAMCHTHPOBAHHEBIC HACTOHIIHM CTAHIAPTOM

Cxema HHPPacTPYRTYPE! JOM#HA ObITE NPEACTARICHA 110 YCMOTPEHHIO pas-
paboOTYHKOB, HANPUMEpP, MIOTHOCTE PAIMELICHHUA VYINOB CUHUTEIBAHUA CHCTEME
RTLS, nopaaok yvnpaeincHia H B3aHMOISHCTEUA YCTPOHCTE CYHTEIBAHHA CHCTEMEL
RTLS, npouecc HacTpolikd HHPPACTPYKTYPB MOMKET OTIHYATECA B PA3IHYHBIX
CHEHAPHAN MPUMEHEHHA M B CHCTEMAaX paiiudHelx pazpadoTdaukos. [IpH THNOBRIX
npuMeHeHHAX cueteM RTLS, mo Menswed mepe, TpH yYCTPOHCTEA CHHTHIBAHHA CHC-

Tembl RTLS obOMenHBaroTCA COODIIEHHAMH © KAa®/I0i METKOH C LUeNbK HIMEpPEHHA

MM - phoznavese crardaping THCRIEREMG WRASCCHEpRS B0 WIENRIPORICENERE U DICKIPORIES
rinstinie of Electvical and Electronics Engineers, IEEE, grzniickoe mpowsiowesie "Eve-iriple-E", proockae npotis-
s v Ai-mpune-Ea) JEEE seraencs apodheoc moR@rneoi qooaianien, oSy e nnvomencR B npodai e
MO RRECREIOSEC NI MNRERSET 1 docmiuyee kil 08 of i ecmae s (0T
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BEPCMCHH PaclpocTpdHCHHS PadHoCHIHLTE J04 [MOZHUHOHHPDOBAHHA MCTEH. [Toa-

POOHOCTH O JAHHOM ACTIEKTE NMPHBEIEHEI B paiiene 9 HacTOAWEro CTaH/1apTa.
5.4 Cucrema

[Tpu BEIKOYEHHH THTAHKHA METKH HCIONBIYIOT NPOHIE M0 YMOIIAHHID, NPH
KOTOPOM OHH IEpHOIHYECKH H3INVYaKT CHOEUHAILHEIE CHIHAIB, HAILIBAEMBIE
ONHHK-CHrHATaMi. B cocTae naHHO nepeaayy BRIKOYEH hHIHYECKHI apec METKH,
NoA1epKHEASMBIE PEXHME! padoThl, a4 TAKKE HHMOPMALHA O TOM, KOIJ1a MeTKa 0Yy-
JeT roTORa NPHHHMATE KOMaHIkl OT HHOPacTPyKTYPLL.

HudpacTpykTypa NPpHHHMAET PELISHHE O TOM, OTNPABIATE TH KOMAaHkl MET-
KE B TO BpeMA, KOrjga oHa npocinymwueaet 3gup. Ornpaensas KOMaHay MeTKe, MH-
thpacTpykTypa yOpasifgeT YCTPOHCTBAMH CUMTHIBAaHWA cHeTemsl RTLS, spaswowmn-
MHCH 44CThH0 HHIPACTPYKTYPLL, ¢ KOTOPOH METKH OCYLIECTBIAKT NPOLEIVpy H3-
MepeHHa paccToaHua. Kpose Toro, mHpacTpyKTypa MOXET aJanTHpoBaTk paboty
METOK TNPHMEHHTENBHO K TeKYIHM YCIOBHAM, HANPHMEP, MHCIY METOK, HAXOIA-
[MUXCHA B Npeaciax AANLHOCTH AelcTBHA, KOMHYECTBY JOCTYNHEIX Yinoe HHpipa-
cTpVETYPL H T. 1. Hanpumep, uedpacTpykTypa MOMET OTHPABHTE METKE KOMaHIy
Ha H3MEHEHHE PeXHMa PaJHOCBAIH (MOI0CKl, HEHTPANBHOH 4acTOTLl, CKOPOCTH Ne-
peladuH AAHHEIXN) B COOTBETCTEMH C TEKVUIHMH YCIOBHAMH HIH HA OCYLIECTBIEHHE
MPOLETYPEL HIMEPCHHA PACCTOAHMA C ONpEIeleHHEIM HaDopoM YCTPOHCTE CHHTEI-
panua cHucTtemsl RTLS.

Koraa metka npeanoiaraer, 4To CBA3s ¢ HHQPacTpyKTYpoil yTepaHa, HalpH-
MEp ec/IH OHA He NOAYVYHIA KoMaHd oT HHPPACTPYETYPE N0 [MPOHCIIECTEHH HEKO-
TOPOro BPEMEHH, TO OHA ABTOMATHUYSCKH NEPEX0INT K PekuMy padoTel Mo yMonda-

Huto. [Mogpobnoe onHcaHue cHCTEMEBI NPHEBEACHO B npuaoxennn D.
5.5 CrpykTyvpa 10KYMeHTAa

[Mopa1oK W3NOKEHHS HACTOALIErD CTAHAAPTA COOTBETCTBYET BhIlIEYVKAZaHHOI
«MHOTOYPOBHEROI CTPYRTYpEx. ITO 03HA4aeT, 4To 3a pazjgenom «ODdmue Tpebopa-
HHs» IPHBEIEHL] TPH OT/eIbLHLIX pa3lena, YCTAHABIHBAtOUIME TpeDoBaHHA K TpeM

COOTBETCTEVIOUIMM YPOBHAM NPOTOKOIA paguounTepibeiica: hpuIMdecKOMY YPOBHIO
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{Physical Layer [PHY]), ypoeHIO vipaBieHus 10CTynOM K cpeiae nepetaun (Media
Access Control [MAC]) 1 npugnagHoMy ypoBHIO MeTKH. JlononHuTensHas HH(op-

MALHA U NOIL3I0BATENeH HACTORIIET O cTaHdapTa [MpHBEACHA B MNPHIOHECHHAX.
6 Obue TpedoBanKUA

6.1 Moaoca vyacroT

B HacToAmes CTAHAAPTE VCTAHOBIEHE Tpeboeanud K cucrtemam RTLS. pa-

foTaomus B nojgoce wactor ot 2,400 Iy qo 2. 483 Iy

6.2 Tpedopauus K pagnoHHTepdeiicy pacliHpcHHA CHCKTPA HA YACTOTE

241Tu

MuHiManbHBIE TPEDOBAHKA:

— npueMoneperardkn cucremMsl RTLS nomsuel aeToHOMHO (hOpMHPOBATE
paguocurdan ¢ JIYM ¢ coobuieHneM 0 BpEMEHH BKIOYEHHA NPHEMHHKA

— npHeMonepeaatuukil cHeTeMel RTLS 10/KHBI BEINOIHATE JBYCTOPOHHEE
HIMEPEHHE PACCTOAHKA, KOTIa NPHEMHHK HAXOAHTCA B AKTHEHOM COCTOAHHH,

— npHeMonepenaTdydkd cucTeMel RTLS nommHE NOIHOCTEKY COOTBETCTRO-
BATE MECTHERIM MPABHIAM HCMONLIOBAHHA PATHOYACTOTHOIO CIEKTPA;

— UM nepenatunkoe cuctemsl RTLS knacca | ve aomsssl npepsiimars 10
MBT:

— DHMHUM nepenarauxkor cuctemel RTLS knacca [l He J0/KHE NpEeRLILIATE
100 BT #an MakcHMansHo J0NYCTHMONO 3HAYEHHA, YCTAHOBIECHHOTO HALHOHAL-

HBIM OPraHOM [0 YIPABISHHI0 B HCNOIBI0BAHHID PAAHOMACTOTHOTO CHEKTPA.
6.3 Tpebopanusa obecrneveHHA COOTBCTCTEHA

Hdns obecnevueHHA COOTBETCTEHA HACTOAIEMY craHgapry cueremsl RTLS
JOMAHE TAKKE VIOBRINETROPATE Tpeboranuam HCO/MIK 24730-1.
HarotoButeny voTpoHCTE, 3aABNAKIIIHE O COOTEBETCTEHH HACTOALIEMY CTaH-

AapTy, JOMNEHB CAMOCTOATENEHO [IOATBECPANTE, HTO PATHOYMACTOTHLIS HIIVUCHHA HE

" 8B Paccuiicro DR M WEALERIY RV GIENT HOCNIORIESD CORTREING, COSRRC M PETe i socwlaphem-
EERRE REMECCHE 0 paoiowdomemat (1 8P, Guisa awidetens wotocg sccnrmm am 23000 5y de 2485501y
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MPEBBIIAKT MAKCHMANLHO JONYCTHMBEIC YPOBRHH MIIYVYEHHMA B COOTBETCTBHH C
HHDIP C95.1:2005, ME3HHP unn MOK 62369-1. Ecan u3rotoBHTENE HE YBEPEH B
BRIDOpE JOKYMEHTA, TO OH J0/DKEH NMPOH3IBECTH CaMOCTOSATE/NLHOE HIMEPEHHE A1
MOATBEPHKACHHA COOTBETCTEHA C YVUETOM OpeieibHBIX THAYEHHI, YCTAHOBICHHEIX

pekoMengaumamu MEIHHP.
0.4 Hacntndukarop HIroTOBHTEAA PATHOMACTOTHOH METKH

Haentudukarop HIrOTOBHTENA PATHOMACTOTHOH METKEM MIASHTH(PHUHPYET
KOHKPETHOID M3ITOTOBHTENS M cocTouT M3 16 OuToe. M3roToBHTENE MOMKET HMETE
oonee oaHoro waeHTHUKaTopa. MopMaT Kaapa, HCNOALIYEMBIH B paMKax HACTOA-
wero cranjaapra, yeraHagnueaet Hanuuwe MAC-anpeca nnuHoil He menee 48 OUTOB
ana kamgoro yerpoicrtea. [lepesie 16 dutor MAC-anpeca naeHTHOHUHPYIOT H3M0-
TOBHTENA PaJHOYACTOTHON METKH H J0/#HEl OLITh IPHCEOEHE! COMNMACHD NPHI0MKE-

nuto B HOO/MDK 15963 ¢ kogom kateropun 0000 0000,
6.5 [MapaMeTpsl PHIHYHCCKOID YPOBHA

B nacrosumem CTAHTAPTE NPHMCHARTCA NapaMcTphl THHHH CBA3H, NPHECICHHEIC
B Tabnuue |. CCoplnka HA JaHHBIE NapaMeTphbl CCYIHECTRIACTCA 10 HX HAHMCHOBAHHAM.

Hanusle pabovne napaMerpsl ONpeaeieHsl A0S AHanaszoHa pabodHx TeMneparyp:

orT-30"C go +50°C.

Tabnuua | — llapamerpel THHHKE cBAZM ¢ ucnoasiosadueM JIYM wa wactore 2.4

IMTu
Haumenosanne napaMerpa Onucanue
[Monoca pabounx vacTor 2400 MI'n — 2483 50 MI'n
TousnocTs paboyel 4acTOTE = T ppm (aByXToYeqHas  OPTOrOHAILHAR
JT4M)
= 40 ppm (DOPSK-CS8)
Makcumanenelil dhatoBLi wym -85 nbhnTu @ | Mln

B omcnmate MOOEMIE 24730-5: 2000 awfiovio mpugedena conwa ua apoyeenue 0 HOONIR T3063)

T RCRIOTBIET R CURIKY BG RPIARERe E.

-

14
FOCT rOCTPUCOMIK 24730-5-2014 Crpatuua: 20/115

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

FocT PHOOMDE 24730-5-2014

(ronvcniie maoatiys

Hanmenosanne napamMerpa Onucanue
HIupuna nonocsl 4acToT Kanana S0 MM (3nauenue no yMOIMaHHIo)
Janatan nonoca vactot {2016) 22 MIN'u (nacTpoeynan onuns)

Koumbuiamn IIEII'ITPEL'Ih[]'EII-i HACTOTE H [MHPH- B cooTeeTcTEHH ¢ Tabnuuei 2 n 6
11EI TTOOCE] YACTOT

Bpemennas cetra T,.,,_L. 31.25nc

TounocT Bpemenod ceTkn = 40 MunTHoHHLIX Jonei (ppm)

MomnoecTs H3TVISHHA TPH Nepeiaye Knace |: 10 abyw DHHM {(aksnBanenTian wio-
TPOIHG HHTYHASMan MOLIIOCTE) MAKCHMANLHOE
SHAYEHHE.

Fnace 2: MakcHManuios sHaueilMe B COOTRET-
CTBHH € HANHOHAILHBIMA HOPMATHBHLIMHA J10-
KYMEHTAMH

Crexrpansyas Macka NepeJaTuHKa B coorreTcTern ¢ Tabanued 3 u pucvikom 13
Buenonocnoe napaiutioe HiTydeHne YeTpoilcTBO J0MIKHO COOTBETCTROBATE Tpedo-
BAHHAM [0 DAPAIHTHRIM  HEIYYSHHAM, YCTa-
HOBICHHLIM OPraloM PerylupoBalUs pagHo-
YACTOTHOID CHEKTPa CTPAHLL HA TepPHTOPHR
KEOTOPOH 01O IPHMERAETCE

Moaynsuna AByXTOqeuHas opToronansaas JTHM

DOPSK-CSS
Cropocth nepeiadn Jannuix | MbuT/c

250 ki
= v r
CKOpoCTL Nepeaun CHMBOIIOR 10" cumBonos'c

250000 crmBonosc

[6666T  cHMBOIOR'C  (IPH HCIOILIOBAHHH
DOPSK-CSS)

7 Tpebosanna K GHIHYECKOMY VPOBHIO

7.1 Moayasauun

tDHIHYeCKHil YPOBEHE J0JKEH COAEPMATE JBE MOAVIALUHH (JBYXTOUEYHYIO
oprorodHansHy JIUM u qudibepennnanenyo keaaparypHyio Ga3zoByH MaHHIYIIA-
uuio nopepx CS5 (DOPSK-C55)). [loaaepxea ABVXTOUEYHOH OPTOTOHAIBHOH MO-

aynauuu obazatensHa, a DOQPSK-CSS — nert.
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7.2. CKOpOCThL Nepelasi JaAHHBIX

Jeyxroueunaa oproroHansHas JIYM gonwua noggep:kuBaTh CKOPOCTH Ie-
peaaun gaHHeix | Mowr/c u 250 kbut/c.

DOQPSK-CS5, ecan peanviosana, Jo/IKHA DOASEHBATE CKOPOCTH Nepeia-

g JaHHBIX 250 kbut/c v | MbouTt/c.

7.2.1 Obwmi gopmat naketa PHIMISCKOro YPoOBHA
[MTaker (uIvgeckoro VPoEHA TOKEH COCTOATh H3 3ar00BKA CHHXPOHH3ALNHH
(SHR) u nporokonsHoro 0noka gaHHLIX Ha u3dueckoM ypoede (PPDUY), kak no-

Ka3aHO HA PHCYHEE 3.

FaronoBOK CERXEO MBI [SHR) Mporosancre A BAOK GaHHIX 48 du3a-ecHom yposne (PPOLU)
i} A

/\ \
7\ \
foh '

Npeaumbyna | OrpanHuHTENL JaronoeoK Ha Bnok cnyx¥edHEl X 08HHEIX

Haqana wagpa (SFD) I NEMHECEON YPOBEHE Hil (IMENHECKDN Y POEHE
. (PHR} (P S0

Pucynok 3 — O0wuas dopMat nakeTa giHIHYeckoro ypoeH-

Onpenenenua npeaMOyabl, OrpaHHYKTeNs Havana kaapa (SFD) w zaronoeka
Ha fsngeckom ypoeHe (PHRE) npuseaenst 8 737, 738 7310w 7414 — 7.4 16,

brnox cnymeOHBIX JaHHBLIX Ha fpuigdeckom ypoeHe (PSDU) nomsen coaep-
WATE yOpaBIeHHE O0CTYIOM K Cpele nepelaud — Kaap, onpeleleHHEe KOoToporo

MPHBEICHO B Pailelle 8 HACTOALETD CTAHIaPTA.
7.3. deyxToucyHan oproronaabuan J1HM

Hdeyxroueunan oprorodansiad JTHUM gomxna OBITE 00A3aTENBHEIM PEHRHMOM
tpriHUecKoTO YPORHA. KoMDHHAUHK HEHTPANBHOH YacTOTEl ¢ MOA0COH YacToT Ha-
IBIBAKT «PAJHOYMAcTOTHRI KaHan». JlonycTHMbIe KOMOHMHAIHH LUEHTPAIbHON vac-

TOTHl H IHPHHBL MTOI0CH HacToT MMPHBEICHEL B Tabnuue 2.

16
FOCT rOCTPUCOMIK 24730-5-2014 CrpaHuua: 22/115

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

FocT PHCOOMSZEK 24730-5-2014

Tadbnuua 2 — JonycTHMEIC KOMOHHALMH UEHTPANEHOH YACTOTH H WHPHHBL N010-

Chl M4CTOT B CAYYAE ABYXTOYEUHOH opToroHaneHoii JTHM

Hom ep pPaIHOTACTOTHOD D

HenTpannuan uacrora, MI'n

Ilnpuna noaoces 4acror,
Mlu

Kaka/Jaa

0 2441,75 81)
| 2441,75

2 2412

3 2417

4 2422

5 2427

b 2432

7 2437

8 2442 22
0 2447

10 2452

11 2457

12 2462

13 2467

14 2472

15 2484

7.3.1 JuarpaMma 3TanloHHOO MOAYIATORA

ﬂi{ﬂl'pﬂhiMﬂ MOOVIATOPA, [IPHBCIACHHAA Ha pHCYHEC 4, npciacTaBlIcHa B KaYe-

CTBES 3TAT0oHA AJ1A OMHCAHHA JBYVXTOYCHHOID OPpTONOHANBHOTD MOJAYIIATOPRL C JIHM

anf ckopocTei nepedaud aaHuuix 250 kour'c u | Monr/c, (DyHKuMOHAIBHEIE BO3-

MOMKHOCTH OHTOBOIO CEpeMOnepa npHeefeHbl B 7.3.9. (DYHKIIHOHAILHLIE BOIMONK-

HOCTH J'[p:}{}ﬁ['!ﬂ.ﬁiﬁEETEJH OMTOB B CHMBOJIEI NMpeiacTaBICHBI B 1.3.5. (I]‘}"}]E{IIEIHHHJ'[J:—

HbIE BOIMOMKHOCTH reHepatopa umnyascoe ¢ [IHM npencrasnens 8 7.3.6.

rocTt
L GKCTIEPT |
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=EmL .| EHTOBEIA 5
LEpembnep

Npastpazosares MeHB0ATOn
Mpeawdma, SF0, PHR \_/_} QMO8 S Cin B ) MurmnEcoE ¢ THIM

L

Pucynox 4 — ITanoHHbl MOAYIATOP 108 IBYXTOUEHHOH opToroHansHoi JTTHM

7.3.2 [lonock 9acToT U MACKA CHEKTPAIBHOH nAoTHOCTH MowHocTH (CTIM)

nepéaaiH

B nactoauem cTtaHaapre onpeaeneHsl noaockl dactor — 80 MI'u u 22 Mo,
MoOIWHOCTE MEPEAAHHOr0 CHIHANA OTPAHHYEHA B COOTBETCTEHM C Tadauueil 3, pu-
CYHKOM 5 W pHCYHKOM 0. J18 OTHOCHTENRHOTO B abCOMOTHOTO NPEeieior cpeinai
CHEKTPalbHAA MOUHOCTE J0IAHA HAMEPATRCA Monocamu ¢ paspewerHien 100 gl
Jna oTHOCHTENBHOrO Npelena OMNopHBIH YPOBEHB VCTAHABIHBAETCA KAK camas
OOBIIAA CPE/IHAL CIIEKTPAIBLHAA MOIIHOCTh, H3IMEPAEMAd B nodoce dacToT £1/2 no-
A0CK! OTHOCHTENBHO UEHTPATRHOH dacToTel. J0a onpeaencHus nepejfaHHol crnek-
TpaibHOH nunoTtHocTH sMowHocTe (CTIM) wenoasiyeTcs ncesnocayvuaiiHag JBOHY-

Had MOCHeloBaTeIbHOCTL B KAYECTBE BXOIHOID CHIHAIIA.

Tabnuua 3 — [lpegenw nna nepeaasaemoil CIIM apyvxTodeyHol OpTOroHanbHOM

JTHM
HYacroTa OTHOCHTENBHBIH Npeaen ADCoNWTHLIH npeaen
[t-1.| =[Tonocal’2 -20 dBr -30 dBm
18
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[dBri

T T T
COENr wacTomsl OT
4175 ¢ 175 WCHTPAnEHOH wacToTn, My

Pucyaor 5 — [Ipeaenn nepegagaemoi CIIM ana apyxtodeqHol opToroHansHoil

JIUM ¢ nonocoii gactoT 80 Mo

=20 — EECEE] o

1 1 I jpl
CNENT Y3C-TOThE OT

-1 0 1" WYEHTRANkLHCR YecToTed, My
Pucynor 6 — [lpeaens nepenasaeson CIIM ang asyxrTodeunod opToroHaisHoi

JIUM ¢ nonocoii wactor 22 Mo

7.3.3. DKBHBANEHTHOE NPEeIACTABIEHHE HEMPEPRIBHOTO MO BPEMEHH CHIHANA
ABVXTOMEHHOTD opToroHaasdoro JIUHM B BHIe MOAVAHPYIOLIETD CHIHANA
IIpeacrapnenue B MareMaTHUecKol GopmMe HENPEPEIBHOMO 10 BPEMEHH MO-

AYVAHPYIOWETD ABYXTOUSHHOO OPTOTOHANEHOTO curHana ¢ JTUM 5" (1) npeacTas-

JNEeHO B ypasHeHHH (1)

19
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x T
.E"“'I,':]n=Ec-l..‘il:r—nf{_—%J, (1)

vl -
rae.
"Hu —  WYE43bIBaCT Ha To, UTO HCHOOJIB3IYVETCH ABRYXTOUCHUHAA OPTOIoHAIBEHAA

JTHM;

A — HHIeKC CHMBOIA

H, — CHMBOJBI, KOTOpLIE NpPeIcTONT nepeaars. Hx 3nauenne momwer Doith |
HIH -1, OHO onpefenser, KaKoil H3 ABYVX JONYCTHMEIX BHIOE HMIVIECOB HEOOXO-

DHMO (POPMHPOBATS;

el _ HETIPEPLIBHEIE [0 BPEMEHH MOIYIHPYIOLUIHE CHIHAMK JABYX J0OMNYCTH-
MBIX HMITYILCOB, KOTOPLIE TPeOVEOTCA /114 ABYXTOodeuHoH oprorodansHoi [THM u
KOTOpBIE ABIAKTCH HMIyabcamy ¢ JIYM B cooTeercTBHH © ypasHeHHeM (2).

exp [fhp?"tz]- Wy (t), ecrn [t] < ?
B OCTAABLHLIX CIYIAAX

cp(t) = (2}

rac

&0 Mg

22 Mg
HaH 2 B

M _ pocToAHHAA, IHAYCHHE KOTOPOH MOMKET OBITE 270 - =
(4] 4]

FABMCHMOCTH OT BEIOPAHHOH NON0CK,
I, — n1nuTensHOCTE HMNYABCOR ¢ JIHM. 3HaueHHe IAHTENLHOCTH BAPLHPYET-

cA or | MEC 10 4 MKC B 3ABHCHMOCTH OT CROPOCTH NEPCiatid TaHHLIX,

_J'=J—_1:

Wty _ NPpHOOIHATOC KOCHHYCOHIAIEHOC OKHO B COOTBCTCTEHH © YPABHCHH -

eMm (3).
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b— T
| eCIH |1 = —
Tho B
p . 1
1 B e | Tvlf 1l o F T
W, it1=+=| 1+ cop |t— — |/ eonE —<|t|=—
2 el ._I | 1+ EJJI[ L+ 2 1#] 2. (3)
] .':I:J'mlfl::-£
Zz
e o =10.25
riae:

= INMHTENEHOCTE IIPHINOIHATOMO KOCHHYCOHIAIEHOTO ORH .

¢ — KO3 OUUHEHT craakuBaHua.

7.3.4 Jonyck Ha cHTHAT
B nononHeHwe K npeeibHbBIM 3JHAMSHHAM, YCTAHOBICHHBIM B TADIHIE 3, MH-
HUMaILHAA cpelHexBagpaTHyeckas owroka (MOO) nonsHa OBITE HCOONBE3IOBAHA

KAk KPHTEPHi 108 onpeieneHus COOTBETCTBHA cHrHana. # ™ (1) — peanu3auus CHr-

Hama 5" (1), KOTopas J0&Ha YIOBISTBOPATh ypasHenuio (4) ana by=+1 n by=-1.

I g - A PG e
| |

MCO=min| 5 <0005, (4)
[l {i}|'.a

ric nepcMeHHBIC A, TL|, H ) HCMIONEIYHOTCA 108 MHHHMHEZAUHE CPCAHCKBAAPA-

THHECKOH OIIHOKH.

7.3.5 llpecdpazopadie OHTOE B CHMBOJIE

but co 3Hagenuem ) JoIKeH COOTBETCTRBOBATE b=-1.

but co 3Havenuenm | J01mKeH COOTBETCTBORATE b=1.

7.3.6 leneparop nmnyiecos ¢ JIHM (Chirp generator)

['enepatop umnyiscoe ¢ JIHM anomsen opmupoBats HMOVILCE B COOTBET-
CTBHH C ypapHeHHeM (2).
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7.3.7. llpeamdyna (Preambule)

[TpeamOyna aaa asyxrodedHol oproroHansHoil JIHM gomaua coctoats H3

30 yepeavilHxcs OHTOR, HaMHHAKWKHXCA OHTOM () B COOTEETCTBHM ¢ Tabnuuei 4.

Tabtnuua 4 — INpeamdyna ana apyxTodeuHol opTorodansHoi JTHM

bur 0|1 | 2 |3 | 4|56 |7 |& | 9o 12| 13|14 (151517 08|19 (20|20 |22)23 24|25 |26 |27 )28

9

[ I T TN I L I A I O LI A I I O L O O O L

4]

738 OrpannauTtens Havana kaapa (5FD)

OrpanuauTents Havyana kajapa (SFD) ana asyxTodeMHOH OpPTOTOHANBHOMH
JUM gomsen coctoaTs H3 64 OHTOE, KOTOPEIM COOTBETCTBYIOT 8 DAHTOB, KaK NoKa-
zaHo B tabnuue 5. Orpanvumrtens Hauana wkaapa (SFD) gonseH HauuHATBCA C

maagmwero dura OafitTa 0 ¥ 3aKaHYMBATECA CTapIIMM DHTOM Dakita 7.

Tadnuua 5 — Orpanuudrens Havana kaapa (SFD) ana apyxtodeuHol oproro-

HaneHOH JTHM

EBaiir O Baiir 1 Baiir 2 Baiir 3 Baiir 4 Baiir 5 Baiir 6 Baiir 7

fidh 52h 52h 9Ah 5Ah 4Bh DBh 54h

FOCT rOCTPUCOMIK 24730-5-2014
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7.3.9. buroesli ckpemonaep (Bit scrambler)

Jdo nepeapaun nocnenoBaTellbHOCTL OHTOE J0#HA DBITE CKpeMOIHpoBaHa ¢
NOCASA0BATEILHOCTRIO NeeB0CaYHaiiHoro wymMa. [lcepaocayuaiinaa nociefoea-
TEABHOCTE opMHpyeTca noauHoMom giD)= D7+D4+D0 {221 B BOCEMEPHMHOM
NPEeACTaBICHHN) U Jalee CYMMHpyeTca HerIoduTenbHeM HITH ¢ undpoesiv no-
TokoM. [locneaoBaTeNbHOCTE MCEBI0OCTYHAHHLIX OHTOR AnuHoi |27 10m1#Ha OBITE
chopMHPOBAHA THHEHHBIM PErHCTPOM C/IBHIa ¢ 0DpPaTHOI CBA3LIO, KAK NOKa3aHO Ha

pUCYHEE 7.
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|
|

[ —

AAHHELE

NP

Binioimn M @
AaHHLE

Pucvaor 7 — butoseiil ckpemonep (Bit scrambler)

7.3.10 3aronoeok Ha pusndeckom ypoede (PHY header)

3aroIoBOK Ha IHIHYECKOM VPOBHE B CAVYAC JABVXTOMEYHOH OpPTOTOHIIBHON

JUM ponmen coctoate w3 8 DuToR. [leperiil OuT 3apezepeuporad. [Tocneavwuine

7 DHTOB JOIUKHE! COACPKATL (HAYMHMHAA CO CTApPILIEro 3HAMALEro OHTa) NEpBOHA-

YaAbLHOES 3HAMEHHE DHTOBOTO CECFIEf'rIﬁ."JI:'.‘r.I‘r], EOTOPROC NOKAZAHY Ha PHCYHES 7.

7.3.11 Obee npeacragieHe (ClpaBotiHOE)

Jna obmero npeactagneHys HA PUCVHEES & nokazadbl: umnyiasc ¢ JIYM u ¢

MTHHEHHBIM YBETHUESHHEM 4acToThl H HMnyiaec ¢ JIUM u ¢ nuHelinbiM yMeHbIIeHH-

€M YacCTOTH B [MO0CEe MNPONYCKAHHA. Ha PHCYHEE O nokazaHel TE e HMIOYIIBCEL B

HACTOTHO-BPEMEHHOMH 0bnacTH.

{

l‘

ﬂ

F

’F

—_—

I

To

b=1 Wmnmes © MY C AMHE AHBEIM

YECAHYCHHC M HaCTOTH

>

“=ezzzssade -

e

b

W

To

b=-1 Furwaec ¢ NHM ¢ AMHEAHBM
VMEH BLISHHEM YaCTOTh

Pucynok 8 — Mmnyascw ¢ JIHM B nonoce nponyckanus
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- 2 ! - 3 |
) To i. To i
bB=1 Famyes ¢ UM = AdHE HHLIM s=1lmvmnee o 49 C AvEeEHBm

YESAHHEHHEM HICTOTI URAEH BIIEHMER UILTOTHI

Pucyrok 9 — Hunynece ¢ JTHM B qactoTHO-BpeMeHHOH 0DIacTH
l | ||||I|.|l| 1 ..||IHu . “I ].IJ | i ||II_I1 t

] R (e H "
: H| “| lel ||r|ull|]J IV J'U: l
! . . : LK Vv ]
I 1 ¥ i | ' 1
¥ I ] ] | ] 1
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Pucynok 10 — MoagyanposanHas IBOMYHAA NOCNEI0BATEIBHOCTE ABYXTOHSYHOH

oproroHansHoi JIHM
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Pucynok |1 — MoayaupopanHaa JBOHYHAA NOCASI0BATEIBHOCTE ABYXTOMEYHOT

oprorodansHoii JITHM B yacToTHO-BpEeMeHHOR 0bnacTH
7.4 DQPSK-CSS
Hudipepenunaneran kepaapatypHas azoeas MaHHNVIALMA B COMETAHHM C

pacIUMpeHHeM CIEKTPa METOA0M THHEHHON HacTOTHOH Moayaauun (DQPSK-CS5)
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ABMACTCA JAOMOIHHTEIRHEIM PEKHMOM (PHIHYECKOTO YpoBHA. JOnycTHMEIE KOMOK-

HAllHH L[EHT|TIEL-']LH{’:'H HaCTOTEI H INHPHHBI MOAOCH! 4acTOT NPHESICHBI B Tabnuie f.

Tabnuua 6 — JonycTHMEIE KOMOHHALIHH UEHTPAIBHOH 4aCTOTE H MIHPHHLL TI0J10-

el vactoTr 1ad DOPSK-CSS.

Henrpaisnasn uactora, MIn Inpuna noaocw yactor, Mo

2412
2417
2422
2427
2432
2437
2442
2447

2452

L)

2457
2462
2467
2472
2454

T.4.1 JuarpaMma 3TaTOHHOMO MOAYIATORA

JduarpammMa MoIynaTopa, NPUBEISHHAA Ha pHcyHKe |2, npencragieHa B ka-
HECTBE ITANOHA 18 OMHCAHWA PEMHMMA (PHIMMECKOTD VPOEHA ¢ HCOOIL3IDBAHHEM
DOPSK-CS5 nna ckopoctei nepeaats qanHeix 250 kout/c v | Mout/c. Onucanue
onoka aemyastHnnexcepa (DEMUX) npuseaeno & 7.4.6, 0noka nocne10BaTe1LHO-
napanieneHoro npeobpazoeanua (5/P) — e 7.4.7, Onoka npeodpazoBaHia CHMBOIOB
— B 748, Onoxka 4epeaoeaHus AaHHbIX — B 7413, Onoka napanieibHo-
nocinegoearensHoro npeobpazoeanua (P/5) — 8 7.4.9, Onoka npeobpazoBaHusa cHM-
ponoe QQPSK B 7.4.9, npeoOpazoparens cHMBOJOR ¢ HCNOJIB3IOBAHHEM FeéHepaTopa

uMnyiascoB ¢ JIYM —e 7.4.12.
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Pucyuor 12 — Dranoduslid moayvaatop ana DOPSK-CSS

7.4.2 Ionoca 4acToT B MACKA CHNEKTPAIBHON NIOTHOCTH MOLWHOCTH NEPE1avn

B HacTofsmweM cradjapre Mcnoasdyerca noaoca vactor 22 MIu, MomHocts
nepeJaHHoro CHIHAZa OTPaHHYeHa B COOTBETCTBHH ¢ pHeyHKom 13, Cpeanas cnek-
TpanbHad MOLIHOCTE JOJAHA HIMEPATECA nojocaMu ¢ pazpewenuenm 00 k. s
OTHOCHTENBHOTO Npeaeia ONnopHEIH VPOBEHE VCTAHABIHBASTCA KAK caMas DOMbLIAA
CPEeaHAA COEKTPAIbHAA MOIHOCTE, H3MepAeMan B nogoce vactor £1 1 MI'y otHoCH-
TelbHO HEHTpalbHOH uacToTel. Jlada onpeneneHHs NepelaHHOH CHEKTPalbHOI
MIOTHOCTH MOUIHOCTH HCIIONB3VETCH MCeBA0CHyvaiiHas JBOHYHAA NOCIeI0BaATENb-

HOCTE B KAYMECTES BXOOHOID CHIHAIA.
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Pucynok 13 — uanazon ang nepeaapaemoit CIIM e cayvuae DOQPSK-CS5

7.4.3 DKBHBANICHTHOE NPEJCTABICHHE HENPEPRIBHOO M0 BPEMEHH CHIHAA ©
DOQPSK-CS5 B BHAe MOIYIHPYIOMETO CHIHANA

[Mpeacrarnenue B MaTeMaTHyeckoid dopMe HENPEPLIBHOTO MO BPEMEHH MO-
aynupytomero curaana ¢ DQPSK-CSS, 5 (1) npeacrasineHo B ypasHeHuH (5).

w4
S0 =3 d  ON =T, ) (5)

o= &=]

rAe Af — YKa3BIBAET HA TO, 4TO Henonb3veTca DOQPSK-CSE;

m — HACTPOECUHAA MOCTOAHHAA C AONVCTHMBIMH 3HaveHuAMH [ 1,2.3.4] (cooT-
peTeTRYIOWMe pesumel [LILITLIV] va pucvhike 14), koTopelie onpeacndoT, KakoH
H3 HETRIPEX J0NYCTHMBIX MoacHrHanoe ¢ JIYM Owin eeibpan;

i — HHASKC MOCHeI0BaTelLHOCTH noacHrHanoe ¢ JIYM

kF — uHaeke nogacuriana ¢ JIYM e coorsetrereuu ¢ 7.4.3.1;

d_,— notok otdetos DOQPSK, 3HaueHHe KOTOPBIX MO®eT ObiTh [1+]. 1-], -1+].
-1-j] rae -
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Coin — noacurdan ¢ JIYM e cooteetcTRHu ¢ 7.4.3.1;

T, — BPEMEHHOE pacnoiokeHue noacurdana ¢ JIYM;

ME_A

Tow=th-DT, +0T - ({1 L. (6)

rae !, — anurensHocTs noacuraana ¢ JI4M e cooTeeTcTENMH © Tabanued 9
{1 — JUIHTENBHOCTh N0CAE0BaTENRHOCTH noacuruanoe ¢ JIUM B coorserct-
EHH ¢ Tabnuued 9;

I'.J — MNOCTOAHHAN B COOTBETCTEBHH C TadaHIel 9, KOTopad OIIpeicIdcT Bpe-

MCHHVED TTaY3Y MEKTY ]'[[]E,.EI.L[,E}"LU.CH H TEIE}'I.L[ErI MoCIeIoBaATENRHOCTRRY MTOACHIHA-

c JIHM (pucyuox 13).

T.4.3.1 Mogcursan ¢ JTUM

[Mogcuruan ¢ JTHM onpeaensaerca ypapHeHueM (7)

2 |

it -

| L\, Tulhe (T
C (f) = -;_.'-Lp[ a2l + “M[:_ -*] f— - ]ll{q‘_[!—TJ (7)

rae f,, — NOCTOAHHAA, ONpeJeaoumas CIBHT UEHTPAIBHOH YacTOTEl TOJCHT-

Hana ¢ JIYM e cooTBeTCTBHH ¢ Tabauuei 7,

NOCTOoAHHAA, ONPCIcHAnIlad HafpaecHHEe NMoICHIHaTa © JTHYM B cooT-

:Il.l.'\.
BETCTBHH ¢ TabnuLeH 8;
{ . — AOMTeneHOCTE nojgcurdana ¢ JIHUM s cooTReTcTEHM © TabaHUEH 9,

B.6RT5125WH:
r

rah

M ocToAHHAA CO THAYEHHEM 2o

H, e
b — [APHINOAHATOC KOCHHYCOMIANBHOC OKHO C ATHTCIEHOCTBRY !

L

B COOT-

BETCTERHH C VPABHEHHEM (3).
T.4.3.2 MNMocnepoeaTenskHOCTE NogcHrianose ¢ JIUM

[Tocnenorarensuocts noacuruanoe ¢ JIHUM onpeaensercs ypasHeHHeM (8)
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s :r}—Zf';f,:l (k-0T,, & (&)

rjie m — HACTPOEMHAA MOCTOAHHAA, KOTOPaA OIpejJedeT, KaKoil M3 “eThipex
JONYCTHMBIX TOCIE0BATENRHEX NoAcHrHanoe ¢ JIHM Owin eeiOpan;

C ity — noacurnan ¢ JIYM B cooteeTcTEnn ¢ 7.4.3.1;

I, — anMrensHocTs nojacurdana ¢ JI4YM s cooteetcTEHn ¢ 7.4.3.1.

T7.4.3.53. [lapameTtpel

B rabamue 7 onpeleneHsl NapaMeTphl CABHIA UEHTPAIBHEIX 4acTOT MOJCHT-
Hanoe ¢ JTHM.

B tabnuue ¥ onpeaeneHsl napaMeTprl HanpaeieHHa noacuryanoe ¢ JIHM.

B Ttabnuue 9 onpeaeneHsl BpeMeHHBIE HapaMeTpsl noacuruanoe ¢ JIHYM.

Tabnuua 7 — [lapaMeTprl CIBHra UEHTPANBHEIX MacTOT noacuruanos ¢ JITHM

fom|MI'n|
k
m
1 2 k! 4
L 315 +3,15 +3,15 315
2 +3,15 315 3,15 +3.15
k! LN +3,15 F3,15 =315
4 +3,15 115 3,15 +3.15

é. k.m
k
m
1 2 3 4
| +1 +1 l |
2 +1 -1 +1 |
3 -1 -1 +1 +1
4 -1 +1 -1 +1
29
FOCT rOCTPUCOMIK 24730-5-2014 Crpanuua: 35/115

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

MoCT P HCOVM 3K 24730-5-2014

Tabnuua Y — Bpemenusle napaMeTpsl nojcuruanoe ¢ JIHM

Hanmenonanue Inauenne
T, 192 Thase
Toun 38 Thaee
r, 15 Thase
T, 10 Tyye
Ty 5 Thace
T, 0

7.4.4 Jonyck Ha CHIHAT
B nononnenue K npeiefbHbLIM IHAYMEHHAM, YCTAHOBIEHHBIM HA PHCYHEE 13,
MHHHMANBHAA cpeHekBaapariydeckan owrbra (MCO) gonkHa OBITE HCNOABIOBAHA

Kak KPHTEpPHil 1A onpeleneHid cOOTBETCTEHA CHIHAMA. 7 (f) — peanusalua cur-
Hana 5" (i), KOTOpas A0/4HA YI0BICTBOPATE YPaRHEHHIO (9).

Fq. |

() -4 5@ -c,) e[t |

Illl._jf'fﬁ}_m]‘n B 3 |5 10A ITI=1._2,3,4, {{}l:
- J]irl (l']rﬂ

rie nocrosHbeie A, Ty, M @ HCHOAB3IVIOTCH I8 MHHMMH3ALMH CpeaHeKBaIpa-
THHESCKOH OIIHOKH.

[Ip BRINOIHEHHH BRIMHCIIEHHH 3HaYeHHe o, ; B &' (/) B YPaBHEHHH (3} paBHO

(1+) nna Beex 3HavweHui n u k.
7.4.5 Obwee npeacTaBIeHHe (CNPABOMHOE )

DOPSK-CSS wenonezver JIYM B coueranun ¢ audpepenunanstoil keaapa-
TYPHOH (pa30B0H MaHHOYAAIHEH U B-TOUeUHBIM HIH O4-TOUSUHBIM JABOHYHBIM Op-

TOTOHAABHBIM KOAHPOBAHHEM 18 cKopocTed nepetaduu AaHuuix | MoOout/c nnu 250

EOMT/C CODTBETCTREHHO.

7.4.5.1 hopma CHIHAIOB H NOCASA0BATENILHOCTH HoacHrHanoe ¢ JIHM

Heteipe oTaensHeix uMnyiabca ¢ JIUYM, Hasweaemsie nogcurnanamu ¢ JTHM,

IOMKHBl OBITE COEIHHEHBl 08 CO3JAHHA NOCASIOBATENBHOCTH MOACHIHAIOBR C
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JJUM, koTopas saliMer ABe cocelHHE NOANONOCKH! 4acToT. Kawmawil noacuruan c
JUM ymHO®eH BO BpeMeHHOI 001aCcTH HA HPHIOIHATOE KOCHHYCOHAANBHOE OKHO.

[TpH HCNONB3I0BAHMH MEPEAYIOIIHNCA BPEMEHHBIX Nay3 0JHOBPEMEHHO © No-
caeaoeareeHoCTAME noacuruanoe ¢ JIHM ganwas DOQPSK-CSS npeaoctagnser
BOZMOMHOCTE BPEMEHHOIO M YACTOTHOrD paijencHusa. OnpefencHel METRIpe pai-
THYHBIE NocheoeaTenbHocT noacHrdana ¢ JINYM. Ha pucvake 14 noxazane we-
TEIpE nociaegoraTelbHoCTH nogcurHanos ¢ JI4YM B yacToTHO-BpeMeHHOH 00IacTH.
Hetwipe noacurdana ¢ JIHM ¢ wactoToil ¢ THHEHHBIM YMEHBIIEHHEM HIIH C THHEH-
HBIM YBEIHUEHHEM M USHTPAIBHOH 4acTOTON ¢ MONOAKHTENLHEIM HIH HErATHEHBIM
CABMIOM OTHOCHTEILHO UCHTPAIBHOH 4acTOTHl cHTHANa o0weduHeHbl. [lpepeie-
HOCTE “MACTOThl MEHY MOCHEAYIOWHMH curHanamu ¢ JIUYM He Bauser Ha cnektp,
MOTOMY UTO AMIUIATY/1a CHTHAIOBR B 3TOT MOMEHT HYNIERad. JTO NPOMCXOIUT B pe-
IYALTATE TOrO, MTO NPHMEHASTCA NMPHIOAHATOS KOCHHYCOHIANBHOE OKHO HAI Kam-

Akl noacurian ¢ JIUM.

[ ]

s

Pucynok 14 — Herwipe nocneaoeatelsHOCTH noacHryanos c JIHM
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7.4.5.2 AKTHEHOE HCNONBI0BAHHE BPEMEHHBIX Nay3

Bsecte ¢ nocaegosatensHoCTAME nojacurdanos ¢ JIYM onpeaenenn nape
BpeMEeHHBIX navi. BpemenHsle naviel BeOPaHE TAKHM 00pa3omM, MTOOE HANOKHTD
D0Mee Pe3KYHd OPTOTOHAIBHOCTE HA METBIPE NOCAEI0BATEILHOCTH MOJACHIHAIOE C
JTUM.

BpemeHHBle nayibl HCOOABIYVIOTCA MOOMEPEIHO MEHAY NOCASI0BATENLHO-
cTaMi noacurdanos ¢ JINM, kak nokazano Ha pucyHke 15,

F ]

t

K
K

—_
[
-
n
[

Pucyrok |15 — HeTelpe napel BpeMeHHBIX Nay: A8 YeTHIPeX NocledoBaTelbHOCTEH

nogcuruanos ¢ J1UM
T.4.6 Hemynetunnekcep (DEMUX)
[Tepronauansnoe nolowenue jJemyinsTHniaekcepa (DEMUX) (pucynor 12)
A7 KawA0ro NakeTa J0A#HO ObITE TAKHM, 4TODBEl NOJAKIHOYNTE TPakT | (BepxHuHil
Tpakt). ClefoBaTensHo, Nepeulil OUT BXOAHOTO HHQOPMAIHOHHOMO MOTOKA NEpe-
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JABAEMOT0 MaKeTa J0M#eH ObITh NepPeKIYdeH Ha TpakT [, a Bropoli OHT — HA TPAKT
7.4.7 llocnenoeparensHo-napanicisHoe npeobpazopadue (5/P)

C noMOMEBl ABYX NOCHSA0BATENRHO-NAPANISIBHEIX IpeodpazopaTenei no-
TOKH JAHHEIX Pa3JeldiTca HA TPyNNe OUTOBR 108 (hopMupoBaHHA cHMBOIOE, [Ipu
CKOpocTH nepenayud JanHeix | MOHT/C CHMBON JaHHBIX COCTOMT M3 Tpex OHTOR.
Buytpu apoudHoro cumeona (by, by, b:) nepromy BXOIHOMY DHTY MaHHBIX 108 Ka-
#aoro tpakta | w () npuceausaetca by a TpeTeeMy OMTY BXOAHBIX JaHHBIX — ba.
[Ipu cropocte nepefavn gaHHbix 2500 KOMT/C CHMBON JAaHHBIX COCTOHT M3 IIECTH
ouToR. BuyTpH aBonuHoro cumeona (bg, by, ba, by, by, bs) nepromy BxoaHomy DHTY
JaHHbIX ana kaxgoro Tpakta | w () npuceausaerca by, a wectoMy OHTY BXOJHBIX

JaHHBIX — bs.

7.4.8 [IpeobpazoBaHue CUMBOIOE B KOJOBLIE CIOBA JBOHYHOTO OPTOrOHAIb-

HOID KOO8

[Tpyu nepenaie gavuHeix co ckopocTeiy | MOHT/C Kamaslil 3-0HTOBBIH CHMBO
NOMKEH ObITh NPEODPaIORdH B KOAOBOE CIORO AMHHOH 4 3ME€MEHTa CHIHALA (Cy, ).
C2, €3) B cooTBeTcTEMM ¢ Tadauuei 10, [Tpu nepenade JaHHBIX €O CKOpOCTRH 250
KOMT/C Kamaeli O0-0OHTOBBIH CHMBOI J10JKEH OBITE NPeoOpPaioBaH B KOJOBOE CIORO

AnHHOH 32 aneMenTa CHrHANa (Cy, €, C3, ... C3)) B COOTBETCTEHH ¢ Tabnuuei 11.
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Tatonuua 10

(r=3/4)

- B-ToMeuHOE Ill'll.!l.’lﬁ[‘.'il'il‘![ﬂ':lbll-il.l‘ ABOHHYHOMD OPTOTOHAIBHOIO Ko4a

S-ToueuHLIi ABOHYHLIH OpTOTroHAALHLIH Koa (r=3/4), 1 Mout/c

CumBo Jamn=
CHMBOJI TaHLIX HEIX . ,
Koiosoe cioso
(1ecaTHYHOE Inaue- | ABOHYHOE
Hue) iIHAYMEHHE) (€, €3 €2 €4)
{by by b}
i 000 L1l
| (01 L1 -l
2 {1 I -1 -1
3 011 [ -1 1
4 100 1 -1 -1 -1
5 Lkl 1 1 -
i 114} -1 -
7 L 111 -

Tadnuua |1 - 64-ToueyHoe npeodpaszoBaHie JBOHUHOTD OPTOrOHAIBHOND KO

(r=6/32)

Gd-TouednLIH TEOHYALIH OPTOrOHATRNEH Koa (r = 6/32), 250 kbut/c

CHMEOT Aan-
i HIIX
CumBoa gan-
HEIX { B SO Kopgosoe caoso
(AeCcHTHUNOE THAYEH HE) (¢l el 2 ...c31)
HIAMEnHe
) | (b0 b1 b2 b3
hd h5)
0 ORI X T T T A A T A O O O O O O
| O] I-rt-rt-rr-t1-00-rr-rr-rr-E 1A AR -1
2 OOk fl-t-rrve-r-t1rt-r-111-1-t 111 1-g-10r-l-0 1 I-1-l
k) O] f-1-111-1-1t1-1-r1i1-r-rvi-t-rve-t-t1t-r-rti1-r-il
4 I T00 P11t 1-l-t-I-1010tl-1-1-1-f1v01ui-t-1-L-1101108-1-1-1-
5 IR ST T P o D R e N
f1 OO L0 Tl-t-1-1-l 1T L1 01-1-1-l-11T 001 0-1-l-1-107110171-l-0-1-71
7 M1l I-1-f1-111-t1-1-2t1-trt-rl-t-F0-rre-1r-i-11-1tri-l
8 (0] (R0 A0 T T [ [ T Y O [ [ [ 0 |
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[podoixwcenue maiays 11

Gd-ToueunLIi IBOHYNEIH OpTOrOHAILHEH Koa (r = 6/32), 250 kburt/c
Cumeoa aan-

CumBoT gan- HLIx
HLIX {TBOHIHOe Koposoe caoso

(1ecuTHUMOE | IMAYEHNE) (¢l el 2 ...c31)

IHAMEHHE) (b b1 b2 b3

b4 b5)

4 LULITEER I-1t-1t-11--11-01-L 118 1-17-00-00-1-1F8-LT-11-11
i (R CeL T1-I-1be-14-1-L 0 01-E-201 001 0-1-0 0 1-0-1-1-F10-1-171
11 (PO I-1-rrt-t-rt-11e-1-t1rt-kt-t-k 0 B-L-LT-LEBLAL-TR LA
12 Gk 1440 fTrrr-t-t-1-t-1-1-t-1v1retoti-4-1-1-1-1-1-1-1T101T11
13 001101 10 T T O T [ O O O O
14 Q1L Tr-t-1-1-tre-1-0vtvr-1-rtg-1-t-1-1t1-L-1 101 8-1-l
15 Ol -r-rr-rvt-t-rre-rr-r-trr-t-tr-rrr-l-r e
16 O TG0 N I O O e B B e e B B e e B e e e B
17 LRRIIERR A T I A S A A S O N A (A O O
IE OO Fl-1-1ti-1-0 10110 1-1-r-1-t 1e-r-1v1-1-1101-1-111
i 0100 I-1-L 1T E-1-1 0 1-1-0 0 b-1-1 0-F 0 07-0-E 0 0-1-100-I-11011-
21 OO0 L1t 1-r-t-1-1 vt v 1-t-1-1-f-1-t-0-1 0170 1-1-1-1-1 17111
21 LRELR LR S I Y I A I A A A A A I A A A A A A O A A |
22 LURELR RN fi-t-1-1-trtrt-t-1-t-11ro-1-t 108 1-1-1-1-1 1081 8-1-l
23 011l R T N I A A I A A A A O I I
24 03] TR rrrrerrtri-t-t-g-1-l-l-l-b-l-l-b-l-l-1-1-f1 LT LT LTI
25 (1 1k DI Y I A A A A T I O - A O A A |
26 07100 Tr-r-1ve-1-4-1-t v 1r-k-1 1 0-r-rre-r-101 1 1-1-r1i-1-l
27 0110 A T O A A I A I A A A (I O O
28 0711410 Trrr-t-a-1-t-1r-t-r-1r11t0-r-t-t-1 00T ET-1-0-1-
24 011141 A T I S A A A A B I I
£l 011110 Tl-t-1-1-t11t-1-0 01 81-1-r-1-t1eE11-1-1101-1-1-1-111l
£} o1l I-1-t1-re1-t-11rr-1r-1-10-rr1-L0-0-E1 LRl T
32 | HICRIED O [ [ [ [ [ [ [ (O
i3 U o NI T A I AT Y I ) A T A A A I Y A I A O O A
34 [REATR R o5 N A I T A I A A A I A A I I A
35 AR o N T (A Y Y A A A A A A A A A I O A (O A
EL4 [REARILE o N Y I (Y N A I I T (A A A Y A B O
EN [REARLA]| o N T (A A N T S S A T I ) A I A I A IS
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(konvcniee maiuiyel 11

O4-ToYeaNLIH ABOHYHLIT 0PTOrOHAILNLIE Koa (r= 6/32), 250 kiuT/c
CumMBoa aan-

CuMBoa JaH- HEIX
HBIX (IBOHYHDE Kogosoe caogo

(IecaTHYNOe | IHAYCHHE) (el el e2 ... c31)

AHAMEnHe) (b b1 b2 b3

b4 b3)

IR [T I = N T T ) (T A A A A A A A A I A A A |
ELF [EHIT L = S T A N A A A A A ) A A I A |
411 L ERECREd o B B I I T A A O I A I A A |
4] [T ] o N T T A T A A A A A A I A A A A A A
42 [ERECRLED = S A T (R A A A A I A A A A A A |
41 [eLERL ] S N T T Y (T A A T A A A I A A A T I A A A
14 [ T S N I (T A A A A Y A I A T T B S
15 [l 1101 = N (Y Y A A Y T A A A A A A A A A A A O |
6 LT LD o N Y A (T A I A A A A A A A I O
17 [FUINRN| = N T T I Y I ) A A A A A T A I A I A A A
= | 1O A-l-l-l-1-l-F-1-l-F-1-l-1-l-B-T LT 0T L0 LD 101 L0001
44 | 10 ] = N T I (I YA T A A T A A A T A A A A A I A O A |
Al | TAMRLED = B A T A A A A A I T ) ) O A ) A A A R
51 L T ] = S T A A Y A A T ) I O - A A R A
52 [T LA = S N I T T A I A O A A A () A A A A |
53 [RUIRTAR = SR N (A T Y A YA A I A A A A A A
54 | 1T L = S A T T A Y A I A A A A (A A B A A
] [ 10111 =% N T (T T T A A T A A A A A A A B O B 1
S 11 10E0 = B I NI ) (A (A T I (A B |
a7 [ 11 S N T Y N O A A A I A I A A A A A I A A O A
ht] [ 1Lk S N N 1 T A A A I A I A A A A A A A I A A O
54 [NRII| = S T (Y (T A A T I A A A A A A I A A A A A |
il L1114 o N B I Y T A A A T A T A A A ) I I A
frl 1111l = S T 1 T Y I A A A T A A A I A A A A I A A A |
62 111110 RN RN R RS R
i3 L1111 RS R AR R ER RN B

36

FOCT rOCTPUCOMIK 24730-5-2014

E({][3 GostExpert.ru

Ctpanuua: 42/115


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

FocT P HCOMBDE 24730-5-2014

7.4.9 [MapannensHo-nocagnopatensHoe npeobpazoganue (P/S) u npeodbpaso-

BaHHe cuMeonor QPSK

Ka®aoe apoHY4HOE OpTOTrOHANBHOS KOOOBOC CIOBD TOJIRHOD OBITH rlpcﬂﬁpam—

BAHO B NMOCHCTOBATSIBHOCTE ANEMCHTADHBLIE [TOCHLIIOR.

ITpn nepenaue nanHeix co ckopocTeio | MOWT/c neperiv odpabaTeiBacTcA

FMEMEHT CHTHAG MIAAMISro IHAYAILCTO paipdaia Co, a MIEMCHT CHIHAND CTApIIcro

IHAMALIEro Pa3ipala ¢; — nociaedHuM ans kamaoro tpakta I u Q. Ilpn nepenaue

JaHHBIX c0 cKopocTeiy 250 KDUT/c nepBeiM obDpadaTeIBAETCA IEMEHT CHIHAIA

MAAIWICTO 3HAYALICTO paspaia Cp, 4 3JNEMEHT CHIHAMNA CTAPIISTe SHAMALErO Paszpd-

14 €3 — NOCAeIHHM 408 Kasaoro Tpakta [ (). Kamias napa 31eMeHTapHbBIX TIOCK -

aox | v Q) gomwna 0wiTeE npeocbpazoeana B cuMmeon QPSK B cooTreTcTBHE © Taban-

e 12,

Tatnuua |2 - Tabnuua npeodpazosannd cimeonos QPSK

[pecipazosanne cumeoaos QPSK

Bxon { | ﬂu.l.]

Beanunna

Daza BEIX0AROTD CHrRAIA ¢, [pai)

7.4.10 Oudupepenunansnoe koaupoeanue QPSK (DQPSK)

[Totok cumeonor QPSK gudupepenuyaibHO KOAHPYETCA © NOMOILBKD JH -

(PepeHUHANBHOTO KOACPA ¢ MNAMATBH OOPATHOH CBAZM JJHHOH “ETBIPE CHMEOJIA

QPSK. D710 o3Hauaer, 4TO OOPEACAASTCA PAIHOCTE (Paskl MeX Iy cHMBOJaMu | 1 5,

2ub. 3wl 4u8SuT O

Breixoa DOQPSK: £

rae ¢ ™ — BxoAHBIe qaHHble QPSK;

gt

J-E'n.t

FOCT rOCTPUCOMIK 24730-5-2014

M4 GostExpert.ru

_ Ea,-?";'u-l.n o ol

S — COXPAHACTCH B IMaMATH {}ﬁpﬂTHDﬁ CBAIH.

37
CrtpaHnuua: 43/115


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

MoCT P HCOVM 3K 24730-5-2014

Jna kamaoro nakera NEPBOHAYANBHOES 3HAMCHHC Ka# 0 A4eHKH naMaTH ob-

arHoil ceasu  audupepeHuManbHOrO Kogepa pasHo % MM IKBHBANEHTHO
P

i =,.'1f|-|- [ Fexad ] -
T4.11 DOPSK e DOPSK-CS5

[Morok cumeonos DOPSK nonmed OvbITE MOAVIHPOBAH IOTOKOM [OJICHMIHA-
noe ¢ JIHM, chopMmupoBaHHEIX reHepaTopoM HMnoviakcor ¢ JIHM. Kamaeiid cumeon

DQPSK nonaen ObITE VMHOMKEH HA OHH nojacHruan c JJTHM.
7.4.12 Tenepatop umnyiascoe ¢ JIUM (Chirp generator)

["'enepatop umnynscoe ¢ JIYM nomwen nepuognyiecky GopMHpOBATE OJHY H3

qeThIpex nociejoearensHocTeil nogcurdanoe ¢ JIYM B cooreercreun ¢ 7.4.3.2.
7.4.13 brnok depeaoeanua nanHsix (Bit interleaver)

brnox 4epelopaHHA JaHHLIX HCMOIBIVETCH TONBKO NPH Nepejade JaHHEIX CO
ckopocTeiy 250 kbut/c. [IBOMYHBIC OPTOTOHANBHBIE KOJOBLIC CIAOBA, KOTOPRIC CO-
CTOAT M 32 AMEeMEHTAPHEIX TOCKINOK, JOTKHE OBITE 00paldoTaHEl DIOKOM Yepeao-
BAHHA JAHHEIX [Epe] NapaiielbHO-NOCAS0BaTENRHEM Npeodpazosantem. Baaun-
MOCBEAIL MEKIY BXOJOM H BEIXOJOM CIIEIYHLAA:

Bxona:

Yetuwii cumeon (cl, cl, c2, ¢3, c4, c3, cb, 7, c&, c9, cl0, cll, cl2,
cl3, cld, cl5, clo, cl7, clB, cl9, c20, c21, c22, ¢23, c24, c25, ¢26, 27, 28,
c29, c30, c31).

Hevernwiii cumeon (d0, di, d2, d3, d4, d5, do6, d7, d8, d9, d10, 411,
d12, d13, d14, d15, dl6, dI7, dI8, d19, d20, d21. 422, d23, d24, d25, d26.
d27, d28, d29, d30, d31).

Brixoa:

Heruwil cumeon (¢, cl, ¢2, ¢3, d20, d21, d22. d23, c&. ¢9, 10, cl1,
d28, d29, d30, d31.cl6, cl 7. cl8, cl9, d4, d5, d6. d7, 24, ¢25, c26, ¢c27.d12,
dl3. dl4, dIs).

Hevwernslid cusmeon (d0, d1. d2, d3, 20, c21, ¢22, 23, d8, d9. d10, d11,
c28, ¢29, c30, c31.dl6, d17, d1s, d19, c4, ¢35, ¢h. 7, d24, d25, d26, d27, cl2,
cld cl4, cls).
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Ha pucyuke |2 nokazaHo KOAMpoOBAHHE (Npeodpa3z0BaHHE CHMBOJIA), KOTOPOS
NPHMEHACTCA K KAMKAOMY OHTY, CHEIVILIEMY 3a OrpaHHYHTEeleM Hadana kajpa
(SFD). llepeoe nonyuyeHHoOe KOAOBOE CADEBD CHHTASTCA HYIEBBIM, COOTBETCTEEHHO

HETHBIM.
T7.4.14 Ipeamdvyna (Preambule)

[Tpn nepeaave naHHeIX co ckopocTeio | Mout/c, npeambyviaa coctout 3 32
OHTOE B COOTBETCTEBHH ¢ tabmuuein 13, [lpu nepesave AaHHBIX CO CKOpOCThE 2501
KOWT/C, npeambyna coctouT U3 80 DHTOE B coOTBeTCTEMM ¢ tabaunei |13, [lpeamiy-
Nbl, pHBeAeHHEIE B Tabnuue |3, 101Hb OBITE YCTAHOBIEHEL HA BXO/EI TPakToR [ 1
() npeobpazoearens QPSK oanoBpeMeHHO H NapailensHO B COOTBETCTBHH C© PH-

cyHEOM |2

Tadbnuua 13 — [Mpeambyina

CrOpoCTL Nepeiaun JannLix Mpeamibyna
| MouTic omes (0:31)
250 wbMT/C omes (0:79)

[Tpumenanue — ones ((EN) ana uenoro 4ucna N — BeKTOp CTPOK e1HHHLI

PATMEPHOCTEIY N,
7.4.15 Orpanuuautens Hawana kaapa (SFD)

Jna kaxaoit U3 IBVX NPHMEHAEMBIN B PAMKAX HACTOANIETD CTAHIAPTA CKOPO-
cTeil nmepejgaud JaHHBIX HCOOAbL3YETCH OTAeNbHBI OrpaHMMMTENbL HAYANA Kaapa
(SFD). B zapHCcHMOCTH OT CKOPOCTH Nepeaad JaHHBIX, 108 OTPaHHMHTENA Havana
kaapa (5FD) npuMeHANTCA NocaeJ0BATEILHOCTH, NPHEE1cHHEIE B Tabnune 14, Ko-
TOPLIE NOAAKTCA ¢ MIAAIMAM IHaYauluM oMToM (0T ) Ha BX0A npeodpaloBaTend

cumBosioe QPSK napannensno no tpakram [ w () B cOOTBEeTCTEHH © pHCYHEOM |2,
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Tadbnuua 14 — Orpannuurens Havana kagapa (SFD) ana DOPSK-CSS

Cropocre | bur | bur | bur| Bur| bur | bur | bur| bor | bur| bur| bur| bar | bur| bur] bor| bur

mepEatn L1 1 2 i 4 5 i i) o Ly ) 11 12 13 4] 1=
TAHHEIX

I MGurie -1 1 1 1 -1 1 -1 -1 1 -1 -1 I 1 1 -1 -1

250 xhnvdc -1 1 1 1 | -1 1 -1 -1 -1 i -1 -1 -1 1 1

T7.4.16 3aronoeok duzuieckoro ypoesd (PHY header)

3aronoeok gpuanteckoro ypoeHa B cayuae QPSK-CS5 gonsen OBITE NYCTRIM

{coctont 13 0 OuToB).

8 ¥YpoBeHns ynpas/ieHHs J0CTYINOM K cpeje nepeiadd (YposeHb

MAC)

8.1 Obmue moJ1omeHH A

Cornacvo [6] yposens MAC pacnonosen cpa3zy 3a HIHYMECKHM YPOBHEM H
YIPARIAST AOCTYNOM K Cpele nepelauy (HanpuMep, KaHal OectipoRo HOH CBAIN) ©
HCNONIB30BAHHEM TakuX MeTod0B, Kak nporokon ALOHA win CSMA/CA. Ypoeeuns
MAC BRINONHAET TAKHE ONEpalii, KaKk ajapecHad (PuIbTpalHa, BRYHCISHHE H Npo-
BEPKA KOHTPOABHOH cyMmmel. Kpoume toro, ypoeeHe MAC obOpadaThipaeT nakeTel
YCTAHOBICHHA CBAZH B CAY4ae ABYXITAMHOTO H TPEXITANHOMD YCTAHOBICHHA CEBA3M.
B HacTosmieM cTaHIapTe MNPOLECe HIMEPEHHA PACCTOAHHA MEKIAY JABYMA MPHEMO-
nepegaryuraMi cucTeMel RTLS BeINONHAETCA ¢ NOMOIWEK NAKETOR YCTAHOBICHHA
ceaszu. IloaTomy npouecc HIMEPEeHHA EBpPEMEHH, CBAAHHOIO ¢ HIMEPEHHEM pac-
CTOAHHMA, ONPEICICH B ONHCAHHH MOJYPORHA VIIPABICHHA JOCTYNOM K Cpeae nepe-

EUTER
8.2 Obmui hopmar nakera

bnok cnykedHbBIX JaHHBIX HA u3deckoM ypoerae (PSDU), npueeaedHslii Ha

pucyHke 3, HazwiBaetcd «kKaap MAC» (MAC frame).
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8.3 Tunel nakeror
[Mpuesonepegatuuk cuctemsl RTLS aonmken nogaepsHBaTh THNE NaKeTOR,
npUBeAcHHEIC B TabaHue 15,

Tabonuua 15 — TUNkI MakeToOR

Tun Hanmenopanue Onucanne Popmat

Hanuwie Data Kaap MAC nakera manneix moxer] Pueynok 16
cofgep#are Ao #1192 Gaiitos nepena-

BEACMBLIX JAHHLIX

Monreepsaenne Ack lMoareepunaer yenewnsii npues| Pueyiox 17

FIARCTa JailiLiX

Hlnpoxopemarei- Broadcast [Mepenaer mdopyanmo sees crans Pueynok |8
HEIH MaKker pIHAM, HAXOOAHMCA B 301E J0CA-

acMOCTH

Janpoc nepenadn RTS Banpoc na nepesavy Kaapa Pucynox 19

Momos & npHesy CTs lopTeep#nact zanpoc na nepesauy] Pucynox 20
AIpa H YKa3LIBIET, 49TO NakeT Jan-

[LIX MOHET OLITL [epeaan

8.4 opMarsl KAAPOE YIPABICHHA JOCTYIOM K Cpele¢ nepelad (Kaapnl

MAC)

8.4.1 hopmat Kagpos VOPaBICHHA J0CTYIIOM K Cpele Nepejadl A4 NakeTos

«JlaHuwies (Data)

Hna naxeroe «/lanssier (Data) momken OBITE HCNOIB30EAH (OPMAT KAIAPOB

MAC B cooTBeTCcTBHH C pHCYHEOM 16,

MAC
Reserved | Twpe Dst Src Length | Cirl [ CRCI CRC2
payload
4 4 48 48 13 3 16 B.H*R192 L&

Pucvuor 16 — @opmar kaapoe MAC nna nakeros «/lannwies (Data)
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8.4.2 {bl.'!lphdil'l' EaddpOoBE VIPABICHHA JOCTVIIOM Kk CPCIOC NEPE1avHd AR [MaKcTOB

wlloareepax nennes (Ack)

Hnsa nakeroe «llogreepaacHuer» (Ack) aomxen OBITE HCNONBIOBAH OpMAT

kaapoe MAC B COOTEBETCTEHH C PHCYHKOM 17,

Reserved

Type

D=t

CRO

4

48

[ &

Pucynox 17 — opmar kaapos MAC nna nakeror «lloareepmaennes (Ack)

8.4.3. @opmaT KaapoR VOPABRISHHA TOCTYIOM K CPele nepeaauy 118 NakeTos

wlllnporkoeemwarensyblil naker» (Broadcast)

Hnsa nakeroe «llInpokopewarensueiil naker» (Broadcast) ponsen 0T He-

noaezoead dopmat kaapos MAC B COOTBETCTEHH ¢ pHCYHEOM | 8.

MAC
Reserved Type | Blink info Sre Length Cul | CRC CRC2
payload
4 4 48 458 13 3 16 B.RFRIG2 16

Pucynor 18 — thopmat kaapos MAC ana naketror «lllupokopewarenbHeli DaKeT»

| Broadcast)

8.4.4 hopmaT Kagapos YOPaBICHHA J0CTYIOM K CPEle Nepeladl 1714 NakeTos

«3anpoc nepegadn» (RTS)

Hnsa naketor «3anpoc nepegaun» (RTS) nommen OvTL HCnoAk30BaH popmMar

kaapoe MAC B CODTEETCTBHH ¢ pHCYHKOM |9,

Reserved

Twvpe

st

Sre

Length

Crrl

CRCI

JKCMEPT

._1

4

48

48

13

[

[ 6

Pucyuok 19 — @opmar kagpoe MAC nna nakeror «3anpoc nepeaaun» (RTS)
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8.4.5 Mopmar Kaapos YOPaBISHHA JOCTYIIOM K Cpe/le Nepeaady 118 NakeToR

wl'oToB K npuemys (CTS)

Hnsa nakeror «l'otoe K npuemy» (CTS) nonsed ObITE HCIIONLIOBAH hopmar

kaapoe MAC B COOTBETCTEHH C pPHCYHKOM 20,

Reserved Type Dst Length Ctrl CRCI
4 1 48 13

If

s

Pucynox 20 — bopmat kagpos MAC nna naketor «l otor & npuemy» (CTS)
8.4.6 [lona kaapoB ypOBHA YIIPABICHHA JOCTYIIOM K CPee Iepeaatiu
8.4.6.1 3apesepeupoeannoe noae (Reserved)

bHTH JaHHOrO NOAA J00&KHbL OBITh FAPCICPBHPOBAHEL T4 ﬁ}-‘,ﬂ}"[ﬂf_"]'ﬂ HCIMOIR-
30BAHHA. BHTaM JaHHOMO nMoad A00#HB ObITh MPHCBOCHBD 3HAYMEHHA B COOTBETCT-

BHH ¢ Tabnuued 16,

Tabnuua 16 — 3navenus sapesepeupoeantoro noad (Reserved)

But 0 Butr 1 Eur 2 Bur 3

8.4.6.2. MMone «Tunw» (Type)

[Tone «Tunw (Type) q0mKHO COOepEaTh KO/, KOTOPBIH ONpejendaeT THI [14a-

EETa B COOTBETCTEMH ¢ Tadnumei 17.

Tabnuua 17 — 3nauvenus nons « Tumns { Type)

Tun nakera Bur 0 Bur 1 Bur 2 Eur 3
Data 0 i ] 0
Ack 1 ] ] ]
Broadcast l | ] 0
RTS 0 iy l ]
CTS | ] l ]
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8.4.6.3 [Tone « Mudopvaunsa o dausk-nocelikes (Blink info)
[Mone «Hudopmanma o dnuak-nocsnkey (Blink info) ponwHo OBITE HCNONB-

I0BAHO BEPXHHM VPOEBHEM B COOTBETCTEBHH ¢ pHCYHKOM 40,
8.4.60.4 [Mone «Aapec nazHaveHua» (DST)

[Tone «Anpec Hazvauenuar» (DST) nommuo conepmars 48-0MTOBLIH anpec

HAZHAYCHHA, HAYHHAA ¢ GuTa (.
8.4.6.5 [lone «Aapec uctounukan (SRC)

[Mone «Aapec ucrounuka» (SRC) aomxuo cogepwarte 48-0utoBeiil MAC-
aJpec HCTOYHHKa, HauwdHaa ¢ outa (. B kavectee MAC-anpeca gomseH OwITH HC-

NOJIBI0BAH WASCHTH(MPHKATOP METKH, NPUBEIeHHBIH B 6.4,
8.4.6.6 [Tone «nunaxn (Length)

B nakerax «/lanuwier (Data) ¥ naxerax «lllupokopemwiatelbHBIH nakerTs
(Broadcast) cogepwurced none «/[aunax» (Length), koTopoe coaep:®uT 4ucIo nepe-
JaBaeMBIX DATOR AaHHEIX. MHHHMaNLHAA Q1HHA NepelaBacMelX JaHHLIX YPOBHEM
MAC — | Daiir. 3navenne B none «Jnunan (Length) yrkassiaer Ha AIUHY nepeaa-
BacMelX ypoBHeM MAC naHHBIX,

B nakerax «3anpoc nepenaun» (RTS) w «lotor k npuemys (CTS) none
«/lnunay (Length) copepmur qucao 0aliTOR, KOTOPOS HHHUHHPYIOIIHEA OpHEMOTe-
pegaTuHk cucreMel RTLS HameperaeTca nepedars B COCTABE MOCASAVIOLIETO TTAKE-

Ta JAHHEIX.
8.4.6.7 [lone «Ynpasnenne» (Ctrl)

[Tone «¥Ynpagnenues (Cirl) g1o1#HO OBITE HCNIONLIOBAHO BEPXHHM YPOBHEM B

COOTBETCTBHH C paiienom 9.
8.4.6.8 BeMHcaeHHe 3HAMEHHA HHKIHYecKOro H3DuToMHoro koga (CRO)

FHavenna CRC] »w CRC2 nomHEl OBITE BRIMHCIEHE ¢ MTOMOINER MTOTHHOMA

6 e 12 S -
XX X +1. Ha pucynke 21 u B tabnuue 18 npusenexa cxema, oCHOBaHHAA Ha
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THHEHHOM CIBHTOBOM pPerucTpe ¢ odpatHoi ceasbiy (LFSR), nns BeivncieHus 3Ha-

YeHHA UHEIHYeCKoTo H3DeiTodHoro koaa (CRO).

Exnapue gaiame |
Kaadii i BHT nEpdidR ) |
] e

(PR R noofe T Ty T Ty Ny Fp P Ty Ty

Pucyaor 21 — BrlancIeHHE 3HAMEHHA UHEIHYECKOrD H3DeTouHOT0 Koaa (CRCO) ¢

noMou s perucrpa LESR

Tabnuua |8 — JTankl BRYHCICHHA 3HAYMCHHA UHEMHYSCKOD HIDBITOMHOrO KOOAa

(CRC) ¢ momomusto perncrpa LFSR

Fran Onepannan
l HununanuiuposaTte Gee perucTphl (C Mo 1o 1+ ) snagenmes 1"
2 [MepemectuTh naniLie, 108 KOTOPLIX HeodXoIuMo onpelennTh snauenne CRO, B

pervcrpe LFSR

3 [Mocnoe Toro Kak JaninLie ﬁ‘:.r,q:,"r FAMPYVECHE, HHBCPTHPOBATE OMTEI © Iy IO Ty

4 Onpeaennte anavenie CRC no Guram ¢ r, no s

8.4.6.9 [Tone «3uauenane CRC1» (CRC1)

[MTone «3navenne CRCI» (CRCI) coaepuT 3HAUEHHE KOHTPOIBHOH CYMME
CRCI. nauunaa ¢ doura rys. 3naueie CRCIT 3om#Ho OBITE BRIYHCIEHO, HAMHHAA C

nepeoro outa kaapa MAC no duta, npeawecteyiwomero nepsomy outy CRCT.
8.4.6.10 [one «llepegagaemeie yvposaem MAC nannwes» (MAC payload)

[Tone «llepeaapaemeuie yporHem MAC aganuwier» (MAC payload) nonmuo

OBITE HCNOJIB30BAHO B COOTBETCTEHH C pazaeinoM 9.
B.4.6.11. Hoae «3navenvwe CRC2x (CRC2)

[Tone «3navenue CRCZy (CRCZ) cogepauT 3HaAYEeHHE KOHTPOIBHOH CYMMBI

CRC2, nauudasa ¢ oura rys. 3gagenade CRC2 gon®io OBITE BRIYMHCISHO, HAYHHAA C
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nepeoro dbura kaapa MAC ao nocaeadero OHTa nepenagacMblx ypoeHem MAC

JaHHBIX.

8.5 Bpemennbie napamerpe! ypoeua MAC

B matonuue |19 npueeleHsl BpeMeHHEIE napaMetpel ypoeHa MAC,

HCMNONBIYEYTCH B HACTOAWICM CTaHOAPTE.

Tatnuua 19 — Bpemennsle napaMerpsl ypoeda MAC

KOTOPBIC

Haumenosanue napaMerpa Inavenne Jdonyew
MakcHMANLHOE BPeMS  Pacipo- 8 MEC
CTPUHEHHA CHIHAla N0 pPajano-
nHTEpdeicy
Mapamerp «KopoTesil mewkan- 8 mEc

poBaiii nposmesyroks  (SIFS

Short Inter Frame Space)

[Mapasmerp «Memkaaposoe npems
NPOBEPEH CPedll 13 JaHATOCTL

(CIFS - Carrier sense Inter Frame

Space)

5IFS +2 MakcHMmansioe
BPEMA  PACTIPOCTpaHEHKA
CHTHANA N0 PagHoRITep-
heiicy

[Mapaserp «Bpemennoil untep-
BNl oTCpoukd nepegaqmns (BTS

Backoff Time Slot)

24 myc

B cootsetcTEnn © pazaenom 6

8.5.1 JleyxaTanHoe yCTAHORICHHE CBATH

n[]ll ABYX3ITAllHOM YCTAHOBIACHHH CBA3H HEODX0IHMO MoOATBEPHEICHHS TI0JY-

HeHHA [MaKeTa JaHHBIX OTBCTHBIM MaKeTOM {1”1'!,3_T'B'E!]TJ}I{,£[I3HH:'_"}!I {!’LCk:I MEPCIaTIHRY

cuctemel RTLS, kotopelilt ornpasun naker naddelx. [locne nonvuenus nakerta

«/lanueter (Data) ypoeeds MAC oTeBeuarwumiero NPHEMOIEPEIATYHKA CHCTEME

RTLS nomwen nauats nepeaaqy naketa «lloareepaaenues (Ack) vepes npomeny-

Tok SIFS B cooTBETCTEHH C pHCYHEOM 22,

Hunuuupyrownii npuemonepetatink cucremsl RTLS gommen noaaepsn-

BATE ABYXITAMNHOC YCTAHOBICHHC CBHIH.
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OTteevarwmnil npueMonepeaatduk cucremel RTLS aomken noagep#uBath

ABYXATAMHOSC YWCTAHOBICHHE CBHIH.

HEHLHpYRAD MpHesomepesarnne L TRESARMIHI TRHENIONCR EIATIHE
mi.:.ur.mmriﬂp‘l'l.s o CHCTeM) RTLS

Jannan (D)

Pucynoxr 22 — BpemeHHEIE napaMeTpsl NOATEEPHTEHHA JAHHBIX
#.3.2 TpexaranHoe yCTAHOBIEHHE CBAIH

[Mpuemonepegaruur cuctemsl RTLS nomkeH nolepkHeaTe TPEX3ITanHOS
YCTAHOBIGHHE CEAZM. TPex3TanHoe YCTAHOBISHHE CBA3H BRIMOJIHACTCA TanaM,
NpHBeAcHHEIMH B Tabnune 20 u pucyHke 23.

Tabdnuua 20 — [lpoueaypa TPexXITANHOIO YCTAHOBICHHA CBAZH

Jran Quepauud

| Hummunupyiomnil npresonepetariams cucressl RTLE nocwiser naker «3anpoc nepeiadio:
(RTS) oreenaomesty nplesonepegaTuey cueremu RTLS

2z Ecan orteevaeomndi npuesmonepegardds cuctesel RTLE npusan naketr «3anpoc nepeiadio:
(RTS), 1o 0B nepeiaet HHHLHIPYILEY NpresMonepegariiey cuetebt RTLS naker el oTos K
npuenye (CTS)

3 Ecam uenumapyviowiil opuesmonepetariii cheremsl RTLS npusan nager «FoTon g npaesiys
(CTSE 1O OH NEpeiaeT NAKET JaHHBIX OTBCUMOIIEM Y IpHeMOnepelaT4Hey cHoTenmel RTLS

4 Ecnn oreevmompi npuesonepenatiis cicresde! RTLS npuuan nager JasHbIN, T0 0H N2peiiel
OUKET NoATeeps et (ACK) MHHEHIPYIOWEMY DpHeMonepeIaTdugy cueTemn: RTLS
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TIHFL PV I TIp ey e e T CrTHe a0 e ST
cHcTeMel RTLS cuciemel RTLS

\-:_:{ s

b
SIFS

[ammsse (Data)

T:.-;,,|-|,-| ’_’/”/’/ - -f ) T:""! &
“wlﬁm ..

Pucynor 23 — Bpesmennsle napamerpsl naketor «3anpoc nepegadun (RTS) u «lo-
ToR K npaemys (CTS)

8.5.3 Hamepenne BpeMEHHBIX BEIHYMH, CBAZAHHLIX C HIMEPEHHEM paccToA-

HHH

[Tpuemonepeaatunk cucrtemsl RTLS nomken nopaepmupars BOIMOKHOCTh
H3IMEPEHHA BPEMEHHLIX NapaMeTpoB TR.:pt_-, H Ty 0. TPHBEICHHBIX HA pHCYHEax 22

H 23 B paMKax TOMHOCTH BEPEMEHHOI CETKH, NPHBEIeHHOH B pa3aene 6.
8.5.4 Hoctvn k cpeje

[Tpuemonepegaraur cucremsl RTLS jgomken noaaepMBaTe [OPOTOKO]
ALOHA e cooreercreun ¢ 8.5.4.1.

[Mpuemonepenarunk cuctemel RTLS monmen noanepmuearse CSMA/CA
(MHOMECTBEHHBIH J0CTYI ¢ KOHTPOIEM HECYIUEH HAacTOTH H NPEJloTRPpallEHHE KO-

MHEIHI) B COOTBETCTBUH ¢ 8.5.4.2.
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8.5.4.1 lMporokon ALOHA

[Tpy wenonszoeaduu npotokona ALOHA npuemonepesatuur RTLS nonmen
MONYHMHTE OOCTYI K Cpele Nepelavdi, He NPOociIyUIHEads NpeiBapHTelIbHO AKTHB-

HOCTE 3hupa.

8.5.4.2 CSMA/CA

ITpu wenonszopanun CSMA/CA npuemonepenatiank cuctemsl RTLS nomkewn
MNpeIBapHTENLHO AeTEKTHPORATE JAHATOCTE CPELl, NPHMEHAA OHH W3 METOJ0B!
— JIETEKTHPOBAHHE IHEPIHH,
— (pH3UecKoe 0DHAPYIKEHHE HECVIIEH YacTOThL;
— BHpPTYanbHOE 00HAPYHKEHHE HECYLIEH HacTOTHhL.
B cayvae 3aHATOCTH cpelbl nepejadd npueMonepegardymk cucremsl RTLS

JOKEH OTCPOHHTE MEepelady B COOTEETCTEHN ¢ B.5.4. 2.5,
#.5.4.2.1 Henoaszopanne CSMA/CA

CSMA/CA nonkeH MCNONBIOBATECH TONLKO B CAVHAE JABYXITANHOIO HIH
TPEXITAHOID YCTAHOBIEHHUA CBAZH.

[Tpn aeyxoarannom yerawosieHHd ceazd USMA/CA nonmken npHMeHATheA
TONLKO 14 naketos «/lanusies (Data).

[Tpu TpexstanHom vyeraHoBleHuH ceA3y CSMA/CA gomkeH npHMEHATLCA
TOJNLKO /18 NakeToB «3anpoc nepetadns (RTS).

CSMA/CA nomkeH NpHMEHATECA [0 3AMPoCcy OT BEPXHEND YPOBHA.
8.5.4.2.2 JeTekTHPOBAHKE IHEPIHH

[TpH Hcnonb30BaHHH METOAA AETEKTHPOBAHHMA FHEPrHUH MPHEMONEPEIATHHE
cucreMmsl RTLS nomsen onpelendTs CpeHIN MOMIHOCTE 34 NEpHOI ANHTENRHO-
crei0 CIFS. Ecan cpendas mowHocTe 0oneie nopora EDy,.. To cpena nepenatu
cudTaeTcA 3aHaToil. BepxHuil ypoReHb J0/MKEH HMETh BOIMOMKHOCTh YCTAHABIIH-
gaTe nopor EDy,.. W3 nepeduciaeHHoro cnucka [-3001om, -50006m, -T0106m, -

90d0m].
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8.5.4.23 duanveckoe oDHAPYACHHE HECVIIEH 4acTOTEI

[Tpy ucnonepzoBaHdl PUIMUECKOr0 OOHAPYIKEHMA HECYUISH 4acToThl NpHe-
monepeaaTiik cucrembl RTLS nonsed geTekTHpPOBATL BXOJOHOH CHTHAN HA NPOTA-

#wenun CIFS. Tlpu odHapykennn cumeonos ¢ JIHM cpena cuntaeTca 3aHATOMN.
8.5.4.2.4 BupryaneHoe 00HAPYKEHHE HECYILEH HYACTOThL

ITpH HCcnone30BAHHE BUPTYATLHOrO 00HAPYKEHHA HecyilleH 4acTOoThl NpHe-
monepeaaTduk cHeTemMel RTLS JonmeH BecTH BeKTOp CETEBOIO  PaiMellleHHA
(NAV) nyrem cuntheanua noned «Tune (Type) v «/launa» (Length) mwoboro
BxogHoro rtpafuia. Takum oopazom, NAV cozepmuT MHQOPMALHID O TOM, KaK
a0Aro cpeta 0yaeT 3aHaTa oDMEeHOM NAKeTAMH, NPOHCXOAANIHM B HACTOALLEE Bpe-

MA (pHCYHEH 24 — 26),

Mone «drvHas

Mone 4 Turs \
SIFS CIFS

]
N

Maret «0aH e '

——

¥

; Ack
i NAV (Datal
i OTAQHMTE AOCTYN

Pucyuok 24 — NAV nna nakeros «/lanuwies (Data)

Manz &ruHas
Mone «Tunz
CIFS
i ;
[Uirokne=st=TersHs A naeT (Broadsas) i
. ; —
; NAV {(Broadcast) ! :
™ > ;
b OTAOMMTG 10CTYN i

Pucynok 25 — NAV nna naketor «lllnpokopemareneusiii naker» ( Broadcast)
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Monz «drukas
Mare & \ \ SIFS CIFS

\ (=" —h

Fegls Mannsie [Data) : I :

™ n ' ' : - 1:
] Ack ;
5 Z MAV] [aHsbie) ;

' NAWCIF25) i

NAV{Req2s)
OTAOHMTE AOCTYN

Pucvaok 26 — NAV 1108 TpexaTanHoro veTaHOBISHHA CBATH
8.5.4.2.5 Orcpouka nepeiavu

[Tpouenypa orcpouky nepegaud npuMedserca oaHoepemerno ¢ CSMA/CA ¢
LB CHHKEHHA BEPOATHOCTH KOMIMIHH MEXIY NpHeMonepelaTiHKaMH CHCTEME
RTLS, nelTaloiuMHUCca OJHOBPEMEHHO MOAYYHTE JOCTYI K Cpeae nepeldadi, Koria
OHA CTAHOBHTCH CBODOAHOM.

8.54.2.5.1 Ilpoueaypa oTepotKH

Ecnu cpepna ceoboaua, to npuemonepenartauk cacremsl RTLS nomwen otno-
WHTE NONBITKY WM MMOBTOPHYH MONBITKY NEPeaadd JaHHEIX HA [EPHO BPEMEHH,
papHelii CIFS. Janee npuemonepetaruuk cuctemel RTLS oTknaneisaet nepegavy
Ha MEPHOA BPEMEHH, PABHLIA OKHY paipelieHHd KOHGIHKTOB, OHO ONPEIcniIcTCH
CUETHHKOM OTCPOMKH, KOTOPBIH CHHTAET ONpedeleHHBIE BPEeMEHHBIC HHTEpPEAILL,
Ka#blil M3 KOTOpeIX paseH uaTepeany BTS. Jlandas npoueavpa nokazaHa Ha pH-
cyHke 27 W onMcaHa janee.

Ecnu cpeaa ceoboana, npuemonepeaatydk cictemel RTLS gomkeH yMeHb-
WHTE CHETYHEK OTCPOUMKH HHIHYECKOro 0DHAPVKEHHA HECVIIEH MacTOThl W/ HIH Je-
TEKTHPOBAHHA IHEPTHHN IO TOM0 MOMEHTA, KOTJa CpPela CHOBA CTAHET 3aHATOH HiH
00 AOCTHMKEHHA CHETUHKOM HYICBROro 3HaueHuA. Ecny cpeaa 3aHATa, TO YMEHIIe-

HHE CHETHHEA J0IKHO DBITE OCTAHOBIACHO OO0 TOrD, KAk Cpeaa OCBEODOIHTCA 3AHOBO.
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[MTpuemonepegarauk cuctemel RTLS nomkeH noayuauTs Q0CTYN K Cpeie ne-
peladuH H NnepelaTth HakeT, TOALKO ecllH 3HAYMEeHHEe CHETHHKA OTCPOUKH JOCTHIIO
sHauenud U ¥ cpena ceoboaHA.

Koraa yerpolicTBo nepeslii pa’ oCcylWECTBAAST NONBITKY MEepeaadl JaHHLIX,
CHETHYHK OTCPOUKH HHHUMATHIHPYETCA MNCEBIOCIYUAHHBIM LUENLIM YHCIOM CO 3HA-
qeHdem B auanazode ot 0 go 7. [lpH kam ool HOBOH NONBITKE IHANAIOH J0IHEH
OBITE yAROEH. JlNA BTOPOH MONBITKH OEpeIadd CHETUHK OTCPOMKH HWHHUHATHIMPY-
CTCA NCEBAOCTYHAHHBIM LENBIM YHCIOM CO THAYSeHHeM B aManazone ot 0 go 15, a
A8 TPeTEEH NMONBITKH — B JHanasode ot 0 go 31, Ecau npy BeINOAHEHHH TPETLE

MOMNBTEH CHIHAT MOOTEBCPAJACHHA OTCYTCTEYCT, TO TPAHZAKUHEY CIHCIYCT CHHTATL

;;;;;

-----

w
-

HECBLIMOIHEHHOH.
CIFs BTS BTS EIS
OBH APy MEHME Hey e ' I .
wacToTH ' t b 4
E . 1
CueTiMK GTCROMKA } I_ ) | -1 M-2 0
' : MHMLH AN HEHPOBAT :
NAY ' : CHETYHK OTCROMKI :
‘“"_":‘ E CTYHARHBE aasaon N E
OTACHHATE QOCTYN E C'HHO PE3PESHMA KOHEAWMHTOR i HAocTyn K cpege
; o

Pucvuaok 27 — [Mpoueaypa orcpoury nepenaun ¢ CSMA/CA
9 CneunHKauHa NPHKIALHOIO YPOBHS METKH

9.1 Obmue NoJ0KeHHH

[TpuknaaHoid vpoeeHs MeTKH HaxoauTcs Hajg yposHem MAC. [lpuknanneie
YPOBHH MeTOK npuemonepenaridkoe cucTtemel RTLS o0menHBaTCA NPUKIAIHE-

MH naxerasMu. On PEACTICHBL YETHIPC THIA NMPHENAIHBIX MAKETOR:
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1) nakerwl «Komannas (Command packets), ucnonesviommecs HHppacTpyk-
TYpoi 408 nepesai KOMaHa METKaM;
2) nakerwl «UTuers (Report packets), HcnoasiyiomHeca MeTKaMH 1014 nepe-
Jau m0doro THIA HHOOpPMALHK HIH HIBCUIEHHA HHppACTPYKTYpE,
3) naketel «Mamepenune paccrosuua» (Ranging packets), HCNoOAb3YIOUIMECA
Ans obmeHa uHgopManHeii B npoUecce HIMEPEHHA PACCTOAHMA,
4) naketwl «llepenava Onuuk-nocelikuy» (Blink packets), apnswimyecsd nake-

Tamu «llluporkopemarensuelii nakers (Broadcast), nepelaHHbIMH METKAMH.

Ha NPHETAAHOM YPOBHE MCETKA MOWCT NEPIENKHATECAE MIKIY PasiHYHBIMHK
COCTOAHHAMH B COOTBCTCTEHH € PHCYHREOM 28. Dflpﬂ,’lﬂﬂf_‘!-] Hﬂﬁﬂp EOMAHT, € NMOMO-
By KOTOPBIX MOWHO MEPCBCCTH METKY H3 OTHOID COCTOAHHA B ApYIOoc HIIH Nepc-
BCCTH MEPES OMPpEdCICHHYEY MOCICIOBATENEHOCTE COCTOAHMH, nﬂﬂpﬂﬁﬂﬂﬂ CITHEA-

HHE COCTOAHHH H NEpPexoJoE MEHKIY COCTOAHHAMH NpHBedeHo B 9.2 n 9.2.6 coort-

BETCTECHHO.
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CocToAHne 16,1
«HaepeHus 7
[CC IOAHH
14 22 23
- ey
™~
9
10 COCTOAHME
8 18 <OHMAAHUE:: /
COocTOAHWNS 20.21
«lepeaaqua .
0 NUHIK- MOC RIS 3 12,13 24
P 25
- = 192
4
11 P \
2 COCTORHUWE
6,7
wAHEpr oCOepe.
HEHNE
) e
CocToOAHWS 5

w«IMo yHo naHa-

¥

Pucyror 28 — CocTOAHMA METKH HA NPHEIAIHOM YPOBHE
9.1.1 lpumep cuecHapus

JanHblii cueHapHil NPHBE/IEH B KAYECTBE NPHMEpA.

[Mpennonomum, 4To MeTka nepeMeniaerca no ecemy wupy. [lockoneky
001B1IAA HacTh 3EMHOTO Wapa He oDopyIoBaHa HHppacTpYRTypoil cucteMel RTLS,
TO METKA HAXOIHUTCA B cocTOSHHH «llo yvMmonuanuiox (Default state) u peryaapuo
nepesaet naketkl «lllupokoremarensunlii naket» (Broadcast).

Korga mertka BXOJHT B 30HY JeHCTEHA HHppacTpyKTyphl cHeTemsl RTLS, ko-
TOpAs COOTBETCTEYET HACTOALIEMY CTAHAapTy., To HHpPACTPYKTYPA NPHHHMAET
0JHH MK Heckobko nakeTol «lllupokosewatensusiii nakets» (Broadcast). [anee,

78 TOTO MTOOBI NEPeJaTh HHCTPYKLUMH O JalbHEeHIIHY JeicTRHAX, HHppACcTPYRTY-
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pa nepesacT METKE HECKONBKO NPHKIAAHEIX MAKETOR, KM M3 KOTOPRIX cojep-
WHT OJHY HIH HECKONBKO KomaH1. OaHa M3 TakuX KOMaHd «YCTAHOBHTE CIHCOK
OJHOPAHTOBRIX Y3J0B H3MepeHHsa paccToanud» (SetRangingPeers) yeranaenueaer
HADOP YCTPOHCTE CUMThLIBAHMA cucTeMel RTLS, koTopele Merka Dyaer HCnone3io-
BATE B KAYECTBE OJIHOPAHIOBLIX YHI0B HIMEpPeHHA paccToAHHA. BriocneacTeun, ec-
au Oyaer nepefana kodauaa «llepexnwovienue B coctoadue «llimepenne paccroa-
Hug» (SwitchState (Range)), To 310 Oyaer o3Ha4uaTk, 4TO METKE HEeOoDXOIHMO Ha-
HATE NPOLUSAVPY HIMEPSHHA PACCTOAHHA € AaHHBIMH yinamu. [locne atoro MerTka
UMEIHYECKH HAIMEPAST PACCTOAHHE ¢ KAMILIM H3 BRIEYNOMAHVTRIX yinoe. Hucno
UMKIOR, & TAKKE BPEMCHHOH HHTEPBAN MEMIY LUHKIAMMH ONPEIeIAlTCA apryMEH-
Tom «Mamepenue paccroanua» (Range) komanael «llepexniouenne B COCTOAHHE
(SwitchState). Ewe oud napaMeTp JaHHOH KOMaHIL ONPEAENdaeT HAMHYHE H CMO-
cob oTnpaenenud nakera «Otuerr (Report), coaepxamero otier od HIMEpPEHHH
paccroanud. [lo Mepe nepeMelieHHA METKH 0 HHIPACTPYKTYPE, NOCAEAHAA CO00-
waer el oh HiMeHeHuAx Habopa yeTpoiicTE cuHThBaHHA cuctemel RTLS, yuact-
BYKOIIHX B HIMEPEHHH PACCTOAHHA KOMAaHIaMM «¥Y CTAHOBHTE CIHCOK OJHOPAHTO-
BEIX VII0B H3MepeHuA paccToanuar (SetRangingPeers) wnnm «Jobaguts oaHopaH-
roBble yalnkl HaMepeHua paccroanuar { AddRangingPeers).

CTOMT OTMETHTL, YTO HHPACTPYKTYPA 1708 TOTo 4TOOLI OpHCNocadIHBATLCH
K TOMY, 9T0 YHCI0D METOK, HAXOAAIHXCA B 30HE €¢ JAeHCTBHA, IOCTOAHHO MEHACT-
CA, MOMKET OTACNLHO ANA KAa®A0i METKH YCTAHOBHTE NEPHOAHYHOCTE BRINOIHEHHA
OMEPALHH H3IMEPEHHA PACCTOAHHA € NOMOUILK KoMadawl «llepexknwoueHue B co-
croanue «M3mepenue paccroanuas (SwitchState (Range)).

Koraga undpactpyverypa 00HApy#HHBAET, MTO MeTKa coDHpaeTca MOKHHYTH
I0HY €€ ACHCTEHA, TO YCTPOHCTEBO CcuHTHIBAHMA cucTembl RTLS neperoaur meTky B
coctoaHue «[lo yvmomuanuios { Detault state).

Ecnu B TeuenHe onpedeleHHOTD BPEMEHH METKA He MONy4HIa HHKAKHX KO-
maH1 ana nepexoga B coctoguue «[lo ymonuanutos (Default state), To oHa npuHn-

MACT pelIcHHE 00 ¥TOM nepexolc CaMOoCTOATSILHD.
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9.2 CocTORHHA MCTKH

MeTtka cuctemel RTLS Ha npuknagHoM ypoBHE JA0M#KHA MOJJSPKHEATE CO-

CTOAHHA, NPHEBEACHHBIC B Tabauue 21.

Tatbnuua 21 — CocToAHHA METKN Ha NPHKIAAHOM YPOBHE

Hanmenosanme cocTosHns Koa coctosnna
«[lo ymonuaumon (Default state) 0
wllepenaya daunk-nocuinkus (Blink state) |
wlnaanues (Wait state) 2
«Hamepenne paccroanna» (Range state) 3
«Ineprocbepexennen (Sleep state) 4

Koaw cocroauua MeTkd «3apezepeuposadoy (Reserved), a taxkwe «Onpene-

nderca noasiosarenem» (User defined) npueeaensl B Tadnuue 22,

Tabnuupa 22 — E}IPE'{E]}B[[[‘J{]‘B&E[HHE H onpcic/lacMblC MOJIBICEATEINCM KOIbI CO-

CTOAHHH METEH

Crarye Koa cocToanna

«Iapesepsuposanos (Reserved) 5.8

«Onpenenserca noasiopatenes s (User de-
9. 13
fined)

9.2.1 Cocroauue «llo ymomuanuiwos (Default state)

Merka nonmwua nepexoauTs B coctoaHue «llo vmonuanuwow (Default state)
np nonydeHHd xKomadawl  «llepexkmovenne B coctosHue «[lo  ymonuanuwos
(SwitchState (Default)) van nopy BhISBENEHHH YCIOBHA HAXOMKIEHHA BHE 30HLI JICH-
CTEHA HHPpAcTpYKTYPEl B cooTBeTeTRHM ¢ 9.2.1. 1. [1pu nepexone B coctoanue «llo
yMmogganuion (Default state) merTka gonHa BeOpaTe Npodiis 00 YMOTHAHHID B
COOTBETCTEBHH ¢ 9.7 H nepHoIHYecKH Nepe1aBaTs OIHHK-MOCEUIKH B COOTEETCTEHH
¢ 9.2.5. 3nuauenun napamerpoe B coctoaHuu «llo ymonganueon (Default state) npmn-

BeIeHLl B Tabnume 42,
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9.2.1.1 ¥enoeue HAXOKICHHUA BHE 30HBL ACHCTEHA HHPACTPYETYPEL

Ecnu meTka He noavaaeT KoMana unH naketoe «[loareepsaenmes (Ack) ot
npueMonepetatiiMkoe cuctemsl RTLS B Teuenne Tooyae. TO OHA JOKHA Opeano-

NOKHTh, 4TO MOKHHYIA 30HY AeHCTEHA HHPACTPYKTYPbL.
9.2.2 Coctoanne «Unkuaanner ( Wait state)

MeTrka 1om#HA nepexoauTs B cocToaHue «lEuaannes» (Wait state) npu no-
avaeHHH KoManasl «llepexinouenne B cocToadne «lkngadues (SwitchStatel Wait))
HIIH NPH BBIXOAS W3 pewumMa « Jneprocbepemxennes (Sleep state). [lpu nepexoge B
cocrofHHe «(xunanue» (Walt state) npHIOKEeHHE METKH J0EHO MPOBEPHTHL NO-
CcledHHI Noly4eHHBIH NAKeT KOMaH4 Ha NpeIMeT HATHYHA KOMaHIbl, 0MHIaUIei
obpaboten. Tlpn HATHYHH KOMAH/ILL, ORHIAKWEH 00padoTKH, OHA J0/KHAE ObITh
BEITIOJIHEHA. EciH npu BRINOIHEHHH NMOcaeAHell KOMaHIkl COCTOAHHE METKH HE H3-
MEHHIOCE, TO METKA [0JKHA BEIKYHTE CBOH MPHEMHHEK M OMMIATE JaibHeHnx
KOMAaH/I.

MeTka JomkHA NepexoInTs W3 cocToAHHA «(muganues (Wailt state) B co-
croadue «llepenaua dnuHk-nocwaku» (Blink state) npu noayvaenun Komanaw «lle-
PEKIOYCHHE B cocToAHHe» (SwitchState) HaM npH OTCYTCTEHH KOMAHI CMEHEI CO-

CTOAHHA B TEUYSHHE MaKCHMAIBHOM anHTeasHOCTH o uaannd (WaitMaxDuration).
9.2.3 Coctoanne «lamepenne pacctoduuas (Range state)

Merka nepexoaurt B coctoguue «liamepenue paccroanuax (Range state) npwu
noayvyeHHn komanawl «llepexniotuenue B cocrosHHe «limepenne paccrosnusa»
(SwitchState(Range)). B naHHoM COCTOAHHH METKA J0HHA BHIOOIHHTEL ONEPALIHIO
HIMEPEHHA PACCTOAHHA X Pa3 COBMECTHO C IIpHeMonepedaTunkaMi cucteMel RTLS
B COOTBETCTBMH C YCTAHOBIEHHBLIM KOMAHIOH «¥CTAHOBKA OJHOPAHTOBLIX Y3I0B
onpeaeneHis paccroaHuay (SetRangingPeers) ciHCKOM 3THX NPHEMONEPSIATUHKOR
cietemel RTLS.

MeTka gpommHa NOKMHYTE cocToAHue «Hamepenne paccroanuay (Range state)

MpH NOCTYILUIEHUH Mdol kKoManae «llepexknwsienne B cocToanues (SwitchState).
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MeTrka gomkHa nepelitH w3 coctoanua «M3amepenne paccroanus» (Range

state) B cocrosdue «(muazanues (Wait state) na epema WartMaxDuration =

Twaiafemange TOCTE 3aBepieHHa X onepauuii H3MepeHHa PaccTOAHHS.
9.2.4 Coctoanue « Jneprocbepexenuey (Sleep state)

MeTka nepexoauT B cocToaHHe «JHeprochepemerusy (Sleep state) Ha cpok
X MC NpH NOAYY4eHHH COOTBETCTBYIOIIEH KoMmaHakwl. B cocToAHHM «IJHEprocoepe-
weHuer (Sleep state) MeTKa JOKHA JEAKTHEHPOBATE CBOI NPHEMHHK M NEpeIaT-
HHK.

[To uecredeHHy CpoOKa HAXOMIEHHA B COCTOAHHM « JHeprochepexenuner (sleep
state) MeTka JoM#HA nepedtd B coctosHue «(wmuaannes (Wait state) va epewmsa
WaitMaxDuration = Ty inenur- HoapobHas uuopmanua o napaMerpe X npHeeae-

Ha B 93.1.7.1.
9.2.5 Cocroanue «llepenaua dnuak-nocsnkuy (Blink state)

MeTtrka nepexoant B coctoaHHe «llepenava Onuuk-nocelakus (Blink state)
npe nonydeHud womaasl «llepexnwouenne B cocroaune «llepenaua OnHHEK-
nocenku» (Switchstate(Blink)) npu npepritueHHH THMHTA BPEMEHH HAXOWIEHHA B
cocToAaHHH «Omuaanues {Wait). B coctoaune «llepeaava dnunk-noceinkus {Blink
state) MeTKa NepHoIUYecKH NepelaeT Navyky MAKeTOB (0AHY OIHHK-NOCBUIKY ), CO-
CTOAMNX H3 N, OJHHAKOBLIX IHPOKOBEWATENRHEIX TAKETOR (DIHHK-MOMOCKITOK,
anra. — sub-blink) B cooTBeTCTENH C pHCYHEOM 29,

Kamaaa Mpgy ONMHHK-NOCBUIKA AOMAHA COCTOATH H3I OJHOH €AHHCTBEHHOH
ONHHK-NIOANOCEUIKH, 3@ KOTOPOI CIeaveT OKHO NPHeMa, BO BPeMA KOTOpPOro Joi-
#eH OBITH BKIIOYEH NpPHEeMHHK nNpHeMonepetaTtyika cHeremel RTLS wa nepuon He
meHee Ty, Ha nporaseHuy ANMHTENBHOCTH OKHA [IPHEMA METKA OXHIAeT nolyye-
HHA KOMaHI OT 1W000ro npHeMonepenatura HHppacTpyveTypel cucTeMel RTLS.
KomaHnae! 1o0maHbEl OBITE HCIOTHEHB! Cpa3y N0 3aKpPLITHI 0KHA npuema. B cayuae
MOIYMEHHA MPOTHBOPEYHBEIX KOMAaHA OT Pa3sHBIX [PHEMONEpelaTiHKOB HHgpa-
cTpvETYpel cucTemsl RTLS komanaam Jomkubel ORITh Ha3HAYEHB! NPHOPHTETHL B

COOTBETCTEBHH ¢ 9.3 8.
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MeTka gomkHa DokMHYTE cocTosHMe «llepepava OnuHK-noceinkus (Blink
state) npu noayveHun komanael «llepexnioyenne B cocTosaHues (SwitchState ) wawm
MPH BRIABIEHHH VCIOBHA HAXOM/IEHHA BHE 30HL! AeiCTEHA HHPACTPYETYPEI B CO-

OTRETCTBHH ¢ 9.2.1.1.
9.2.5.1 PanaoMuzallHA HHTEpBANA Nepeaadd ONHHE-NOCEIIKH

Hurepean Havana nepenavyl NocHelyIIHX DIHHK-NOCBUIOK J0M#HeH OBITh

CAY4AHHBIM ¢ A0DaBIeHHEM cnydailHOro cMetmeHud Ty, H BpeMeru T gjig.

Mpirat1 DIMHE-NOCHINGK

_.--"""A“"'--._
- ™

1 BRMHE-NOQNOCEIES Mgy BRARHE-NGONOCHINOK Cs0 NpUesa

L] 1/

v—4 TFHH}'I

fix

) T gank* T Rang

-

Pucynok 29 — Pemxum nepeaasi DIHHE-NOCHITKH

BpemeHHble napaMeTpel NPHESISHB B TADAHLE 4.
9.2.6 [lepexon Mesay COCTOAHHAMM

JonycTHMEele nepexoisl MeX/TY BhILEVIOMAHYTEIMH COCTOSHHUAMM TIPHBELE-
Hbl B Tabnuue 23, B DoNbIIHHCTBE CIVYAER Nepexo] Mexay COCTOAHHAMH HHHIIHH-
pyverca komaHa0i «llepexnoaenne B coctoanuer ( SwitchState).

Kposme komanae «llepexnwonuenie B coctoanuer (SwitchState), cneaymouime
CODBITHA MOTYT HHHIIHHPOBATE NEPEX0] COCTOAHHA:

) BEINONHEHE! YCIOBHA HAXOXIEHHS BHE I0HBI AeHCTBHA MHPACTPYKTYPHL.

B nanHoMm ciyvae MeTka nepexoaut B coctoanue «llo vmonuanuwos (Default state);
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2) uerekno epema WailtMaxDuration. B naHHoM ciy4ae MeTKa NepexoinT B

cocroaHHe «llepeaada Gauuk-nocsinku» (Blink state);

3) MCTEK CPOK HAXOKICHHA B COCTOAHHH « JHeprochepexenuen (Sleep state).

B gaHHOM cly4ae METKa NEPEeXouT B cocToaune «(Omuaanuey ( Wait state);

4) BBINOJIHEHB! HEIL HEMCPCHHA PACCTOAHHA. B nanHom CliyHac METKA Me-

PEXONT B cocToAHHe «Owuaanner (Wait state).

Tadbnuua 23 — [epexoJbl MEHAY COCTOAHHAMH NPHEIATHOTO YPOBHA

Hepepana bannk-

Hasmeperne pac-

[NERBATS D ETTTETT (snmnanne FHE PO D e e 1
1 pensraymee HOB DG : NOCELTKH CTOHN L. )
{ Drefaneli ) . {Wait) {sleep)
{Blink) {Range)
1 2 i 4 5

o yanaaanmn

[lepernsienie B cosTomHIe

[Ty YaloaiaHH o

[Tepenoiacsine i

COCTOHH NS Mo iaEi

[Tepericiie &

cocTogHne wHascpe-

[lepesaprichie b co-

CTOARNE #L 8 HAHNE 5

[TepokimicEne & co-
CTOAHHE o MEeprciie-

(Default) [BwitehStatel Defawlty OIHHE-NOCKIK HIIE ACCTOARNA R {SwitchSiate Wait)) s H
(SwilchSdater Blink )| (SaatchStabe Range) [ SwitchStaterSleepn)
i1 5 o Hi 1l

HNepeaava Dannk-

NFCELTENR

I I!_'l.ll:h.l.'l.l".i:”l:l: [t i 1o B
al g YadamiaHH i
[ SwitchState] Defaulty)

{Blink)

—

7
HaxosaeH se BEC oML 1ei-

<TEHA |:|I¢l|!l:|l."||'l}.'h|_'.|'|r.4.

[Tepekmoncine &
OO TOHH MG TepsEE
OIHHE-NOCBUIKH
(SaiichSater Blink])

[lepeknmmoscsne & co-
croaHBEe wlTsmeponie
PRACCTORIEHER
(swilchStatel Range))

[Nepesapricaiie B co-
CTOAHAE L8 H I HEHE b
{SwitchState Wait))

[MepekmomckEne & co-
CTORMEHE o PECHIOChe-
PICHREHHCR
[ mwitchSaterSlecpn

Hamepeoune pac-

CTOHHHA

] 1
[lepernsvicHine B eocTomHLe
alTe yrionaEapH o

| SwitchSiane) Defauliy)

13

14
[Tepormoacine i
COCTOHHIC T
CUTHHE-NOC IR
(SwitchStater Blink )}

[
[lepeknndesne & oo-
crmHiie allsmepoenne
PRACCTOAIEHER
(SwitchSiate] Rangely

]
[lepesapricHie b co-
CTOARME w1 a3 HIE u

{SwitchSrate Wait))

=
|

14
[TepokiicEne & co-
CTOAMHE o REepnecie-

PCREHHCR
{Switch®aterSleepil

{Range) BrinouneHL IHENL]
HaxowmeH e BRE S0HE Tei-
, ISR TREHEA [CC TN
CTEHA BHHPACTPVETY R
HIEA
0 ] 21 24
[Mepowmoaciine & | [epermoaesine & co- | Nepesassicane p co- | Mepeknoscizne & co-
COCTORHNG nepetail | eroadie o sveperne |crongne «Danipanmes | cromne o heprocoe-
14 OIHHE-NOCKIKH PRCCTOAEHER {SwitchSiate Wait)) I
Urxnnanne . - . " . . o . .
[Mepernsveeane b cocromame |(switchSae Blink} | (5witchSate Range) ) [switchStaterSleep))
(WY ait) aller yriaiaHiom 1]

| SwitchState] Dhefauldy)

Takise-ayT nma
BLABC HMATLHOS 005~
T EHRE T O H LA A
| 'Waitdax Duration)

SneprociepeseHne

(Sleep)

25
Ilo meTesicnine Bpcwe-
HH HAXDEICHHA B
COCTOHHMEH -\."..I‘JII.'|'la'l.I-

cheposcHies (Sleep)
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9.3 KoMaHIkl MCTKH
KomaHabl J0M#HB HAMHHATBECA ¢ KOMAaHAHOrO MO8, KOTOPOS COASKHT KOJ
KOMAH/IL B COOTBETCTEHH ¢ Tabouueil 24.

Tabtnuua 24 — Komanaesl METEH HA NPHEKIAIHOM YPOBHE

HanMenoBanne KoManl Koa koMani
«llepexmoyenne B coctoanmes ( SwitchState) (1h
«Y CTANOBHTE HACTPOSUNILIH BEKTOPS
. . 02h
{SetConfigVector)
a[TonyHHTL HACTPOEY LI BEKTOP
- 22h
{GetConfigWector)
¥ CTANOBHTE CITHCOK OIHOPAIIOBLIX YII0R )
(3h
Himepenna paccroanngs {SetRangingPeers)
«Lo0aBITE OJNOPANTOBLIE VilLl HIMEPEHIA
_ (4h
paceToannay (AddRangingPeers)
wllonyunTh CHHCOK OAHOPAHTOBLIX Y108 13- _
_ 83h
sepenun paccroanuay (GetRangingPeers)

EEF}G'{EFBHFJ'GB}]HHHE H OIOPpSACHIACMEBIC [TOJIEIOBATCACH KOOERI KOMAHT MPHEC-

neHbl B Tabaouue 25,

Tabnwua 25 — 3EI|3E.‘-":!E‘-['!BII|']{’:IBEIHI-[EEE H ONpciacildchbls MONEIOBATENCM EOIABLl KO-

MAHT
Crarve Juanazon KOJI0B KOMAHI
wdapeseprrposanoy (Reserved) 0
wdapeseprrposanoy (Reserved) 05h..40h
anpenengercs noaLiosateness {User defined) 41..7Fh
w3apezeprnporanoy (Reserved) &lh
wdapezeprrporanoy (Reserved) B4h..COh
wOnpenengercs noasiosateness» (User defined) C1h..FFh
ol
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9.3.1 Komanaa «llepexkniovenne B coctoadues (SwitchState)

tbopmar koMmanael «llepexaouenne B cocToaHue» (SwitchState) npueeaeH Ha

pHcyHEe 30,

Mew state
Command code Reserved Parameters
code

FARHCHT OT KO3 0=

RO COCTOANNHA

Pucyuok 30 — @opmar komanasl «llepexniouenne B coctoauuers { SwitchState)

9.3.1.1 None «Koa vHoeoro coctoanuay (New State Code)

COCTOAHHE METKH JOMAHHO I'If_‘|1+3ﬁ‘]'ll K COCTOAHHEK, KOO KROTOPROND NpHBECICH B

Tabmuue 21.
9.3.1.2. lMone «[Tapamerpri» (Parameters)

[Tone «llapamerpri» (Parameters) Joi#HO coJepkaTe NapaMerpsl HOBOIO

COCTOAHHA B COOTBETCTEHH ¢ TADNHLIISH 26.

Tabnuua 26 — [apameTpsl nepexoaa MeH/1y COCTOAHHAMH

Hogoe cocroanue Mapamerp

«llo ymonuammos (Default state)

wllepenaya Gannk-nocunsny { Blink state) Taine- Matinks Traon
sl g anves (Wait state) Tw aitwasturatian
«Hamepenne pacetoanuas (Range state) Type (...} report (._.), repetition (...}
«Imeprochepemennes (Sleep state) Duration (...}

9.3.1.3 Komanga «llepexnwuenne B coctoaHde «llo  ymonuanuo»

{ SwitchState( Detault))

':I?'Clr]MElT EOMaH Ak {*:HEFIEIE.'I}L'IIT!EHIIE B cocTroaHue «llo YMOMHAHH R

{SwitchState( Default)) npueenen Ha pucvHke 31,
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Command Reserved | New state Parameters
coc] e coade

8 4 !

O (HeT napameTpoB)

Pucyvuok 31 — Dopmar komauasl «llepexnwonenue B coctoanne «llo ymonuanuwn

{SwitchState{ Detault))

9.3.1.4. Komanna «llepexknoucune B coctoanme «llepenaya OAMHE-TTOCEITKH»

(SwitchState(Blink))

mnpmar KOMAHALL t{nEpEKﬂlﬂ"lE‘HHC B COCTOAHME {{nf_"pﬂ,ﬂﬂ‘!ﬂ DIIHHE-

noceinki» (SwitchState{Blink)) npueeaen na pucynke 32,

Command | Reserved | New state Farameters
code code
B 4
T eari M esr Fezserved T Rxon
24 5 2 8

Pucynor 32 — bopmar koman1el «llepexnwuenne B coctoauue «llepenaua DanHEK-

nocelnku» (SwitchStatel Blink))

9.3.1.4.1 Moanone «daurensHocts nepetadn onuHK-nocelnkiy (T Blink)
FHaveHHe Ty JaHHOTO MOAN0AA JOMKHO OBITh OpeACcTaBIeHD 24-0HTOBRIM
HEelblM WHCaoM De3 3Haka, HaunHawwumes ¢ M35, Ouno cogepwut napametp Ty

B COOTBETCTBHMH ¢ PHCYHEOM 29,
9.3.1.4.2 Moanone M Blink

Fuauenre My, JAaHHOTO DOANOAR JOIKHO OBITE NPEACTABICHO H-OHTOBBLIM
HensiM UHcaoM Des 3Haka, HaunHawmumes ¢ M3b. Owno cogepxut napamerp Mg

E COOTBESTCTBHH ¢ 9.2 5,

3
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9.3.1.4.2 [Moanone «Inurensiocte okHa npaemar (T Rxon)

JHaueHHe Tgyy JAHHOTO DOATIONS JOKHO OBITE NPEICTaRIeHO S3-0HTOBBIM
HeIeIM YHCcIoM Oe3 3Haka, HaunHawwumca ¢ M35, Ono cogep:&HT 3HAMEHHE 1/1H-

TEABHOCTH OKHA MPHEMA B MHITNHCERYHIAX, NPCICTABRICHHOC HA PHCYHECS 29,

9.3.1.5 Komanaa «llepexnovennue B coctoanue «Omunaanue» (SwitchState

(Wait))

PopMar koMmadasl «llepeknwyeHne B coctoguue «Omugannes (SwitchState

{Wait)) npuseien Ha pHCYHEKe 33,

cocle code

s 4 4

Comimandc |Heserued | MMew state FParamaters

Wi aithdaxDuration

=24

Pucyuok 33 — (opmar komauasl «llepexkniotende B cocToanue «uaaHien

{SwitchState (Wait))

0.3.1.5.1 [Toanone aMakcuMmankuan IIHTENLHOCTE OHHIAHHAR

(WaitMaxDuration)

IHaueHHE MoANONA «MakcumansHas AMHTENLHOCTE OWHTAHHA
(WaitMaxDuration) nomkHo ObITE NpeacTaeleHo 24-0HTOBBIM LENBIM YHCIOM (23
3HaKd, HaunHawwuMed ¢ M3b, OHo coaep®HT MaKCHMAIBHOS BPEMA B MHIIHCE-
KVHIAX, B TEUEHHE KOTOPOTo NPHKIAAHOH YPOREHL METKH HAXOJHTCA B COCTOAHHE
«Omnganne» (Wait state) nocine nocTyiiieHHAs koMmauabl «llepexknmiieHne B co-
croadue «Omuaanuer (SwitchState (Wait)). Ecay B TedeHHe 3TOro BpeMEHH HE Mo-
cTynuno koman] «llepexnwotende B coctoaHue» (SwitchState), 10 npHKIagHOI

YPOBEHE METKH NepexoanT B cocToanue «llo ymonuannioy (Default state).
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9.3.1.6 Komanna «llepexmiouenne B coctosuue «bimepeHue paccTosHH»

(SwitchState (Range))

fI?'CIpMﬂT KOoMaHIE {{HEPEIUIH}‘IEHHE B COCTOMHMWE {*:HZMEPE.‘HHE PACCTOAHEH A

(SwitchState (Range)) npueeeH Ha pHcyHKe 34.

Command | Reserved | New state Farameters
code code
B 4
Reserved Repart to initiator Intermeadiate Max repetition

Sleep duration number

2 2 12 16

Pucyuok 34 — @opmar koManasl «[lepexntouense B coctoanne «Hamepenne pac-
croanua» ) (SwitchState(Range))
[Tpy nonyueHHH JaHHOI KOMaHIBl NpHeMonepetaTyuk cuctemul RTLS non-
WEH HAYaTh NPOLEAYPY HIMEPEHHA PACCTOAHHA COBMECTHO ¢ OJHOPAHTOBBIMH Y3-
naMH HIMEPEHHA PACCTOAHHA, ONPEIENeHHBIMH NPEeablAYIIEll KoMaHa0il «Y cTaHo-

BHThL CIHCOK OJHOPAHTOBEIX YII0B HIMEPEHHA paccToaHHA» (SetRangingPeers).
9.3.1.6.1 Noanone «Otyer nHuuuatopy» (Report to initiator)

Juauende noanond «OriaeT HHHUHaTopyy» (Report to initiator) A0/KHO OBITh
npeacTapIeHo 2-0DHTOBRIM LENBIM YHCI0M DE3 3HaKa, HaunHawuMea ¢ M3b.

Oh — He nepenaetca oT4eT 00 HIMEPEHHH PACCTOAHMHA,

[h — nocne oxoHUYAHHA OPOUEAYPEl HIMEPEHHA PACCTOAHHA CO BCEMH OHO-
PAHTOBBEIMM Y3JTaMM H3IMEPEHHA PACCTOAHHA, NpHeMonepeaatyuk cucrembl RTLS
OOUKEH NepeaaTs YCTPOoHcTRY cuHThBanuA cucremel RTLS, kotopoe nocnano no-
creanwoe  komauay «llepexmwovenne B cocrtoanue «llamepeHue paccToaHuan
{SwitchState(Range)), oTuer 00 H3IMEPEHHH PACCTOAHMA,

02h — nepenaerca oTieT 00 HIMEPEHHMH PACCTOAHHA IUHPOKOBEIIATEILHEIMH

MaKcTaMH:
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03h — zapeszepEUpOBAHO.

9.3.1.6.2 [NMoanone «/INHTENBHOCTE NPOMEKYTOMHOTO PEEMMA IHEProcoepe-

weHuay (Intermediate sleep duration)

IHaueHHe MoaAnond «JIHTENEHOCTE NPOMEKYTOUHOID PEAHMA IHeproche-
pexeHuar» (Intermediate sleep duration) nomksHo GwITh npeactagneHo |2-GHTOBBIM
LEIRIM YHCIOM 0e3 3Haka, HaunHawwuyea ¢ M3kb.

Moanone «/InHTenbHOCTE NPOMEXYTOMHOIO pPEHHMA SHeprochepekeHHd »
(Intermediate sleep duration) onpegensierT ANTHTENLHOCTL HAXOMH TEHHA NPHEMOTIEpe-
natunka cuctemsl RTLS B coctoanue «Jueprocbepemenner (Sleep state) nocne
ABEPUICHHA MPOLEIypPhl 00MeHa MakeTaMHd MIMEPEHHA PACCTOAHHA C KAMBIM 0]1-
HOPAHTOBBIM Y3M0M H3MEPEHHA PACCTOAHHMA M Nepejaud (ecnau Tpedyercs) oTdera

00 13 MEPEHHH pacCTOAHHA.

9.3.1.6.3 Tloanone «MakcumaneHoe wncio noeropeHuii» (Max repetition

number)

JHaueHue noanond «MakcumansHoe yHcno noetopedHui» (Max repetition
number) JoMKHO OBITE NpeacTaBieHe |O-0HTOBBIM LENbiM YHCIO0M De3 3HaKa, Ha-
YyHHawusMca ¢ M35,

[Tocne toro, kak npuemonepeaatiuk cuctemel RTLS Beimien u3 cocToAHHA
w IHeprocoepexenner (Sleep state), OH HAMHHACT 3AHOBO BBHIOIHATE MPOLEIYPY
HIMEPEHHA PACCTOAHHMA CO BCEMH OJHOPAHTOBBRIMH V3ITAMH HIMEPEHHA PACCTOAHMA.
Jannaa nmpoueaypa BEINOQIHASTCA CTONBKO Pa3, CKONBKO yKa3aHo B noanofie «Mak-

CHMANBHOE YHCI0 nosTopeHuiis (Max repetition number).

9317 Komanaa «llepexiwovienne B cocTofsHHe « JHeprochepemeHues

{SwitchState(Sleep))

Dopumar komauasl «llepexnotueHHe B COCTOAHHE « JHEProcOEpEKEHHE

{SwitchState(Sleep)) npueeneH Ha pucyHKe 35,
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Mew state Parameters
code

8 4 4

Command | Reserved

code

Sleep duration

24

Pucvuok 35 — hopmat komanasl allepexknmonenie B cocToanue « JHeprocbepese-

Huex» (SwitchState(Sleep))

9.3.1.7.1 Tloanone «/JAnuTeneHOCTE pekuMa sHeprochepexenuar (Sleep

duration)

JHaueHue noanond «JIHTeNRHOCTE peXHMa IHeprocoepemendas (Sleep
duration) goamHo ObBITE NpeacTaneHo 24-0HTOBBIM LENLIM YHCIOM OE3 3HAKA, Ha-
quHatowrmca ¢ M3b, Janwnoe noanone onpenenael AAHTEIBHOCTE HAXOWICHHA

npuemonepetarddka cuctemsl RTLS B pemume aveprocbepemenns.
932 Komanaa « ¥CcTaHOBHTE HAcTpoeuHsli sekTopy (SetConfigVector)

tbopMar KoMaHAbl «YCTAHOBMTE HAcTpoeuHbll Bextopr (SetConfigVector)

MPHBEICH HA PHCYHKE 30,

Command code Configuration vector

8 48

PucyHok 36 — QopMat KOMaHIEl «Y CTAHOBEMTE HACTPOEYHEIH BEKTOP®
{SetConfigVector)
[Tapamerpsl HacTpoeuHoro eexropa (Configuration vector) npHeeieHsl B TAD-

anue 27.
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Tadbnuua 27 — [TapaMeTpel HACTPOSYHOTO BEKTOPA

[lapamerp Paspainocre JdonycrnmMnie sHaveHnn
Maonynauna I ()= NBYXTOYEUHAd  OPTOrO-
nansias J1HUM
[= DOPSK-CSS
KomMOHNamma ImupHHE Nonocht 1 0.15 B cOOTRETCTRHH ¢ TahIH-
YACTOT/ LEHTPAILIOH YACTOTLE ueii 2
CropocTs nepeaady Janibix I =1 Mbar'c
| = 250 kbnt'c
Taginy 10 yMOIMAHHIO 24 Lleaoe umcno Ges smaxka W3
[0..2°%1]
My ine IO YMOTUAHHED 0 Leane umcno Ger smawka W3
[0..2°-1]
CSMA/CA I 0= CSMA/CA simouen
I= CSMA/CA oTEmoaen
Kpurepuit obnapysenusa ne- (= BEIIIOYER
CVIIEH YacTOTL  ASTEKTHPO-
BAHE JHEPTHH | = oTEm0ven
[Mopor nerexTHpoBanng MMep- 2 Lemoe unmeno Ges snaka 03
FHH [0..3]
(th= -30 dBm
[h= -50 dBm
2h=-T0 dBm
b= -90 dBm
I:i.]'?II'J'If}'IL]rJ oDHApYEESHHA He- 0= BEIIOYEH
CVIEH HacToThl: §HIHUECKOE
obHapyEeNHe Hecylleid YacTo- = oTHTioUet
Thl
Kputepuili obnapysenusa ne- (= BrmIouen
CVIEi MacTOTR BHPTYAILHOES
obHAPYEKENHE HECYILEH YacTo- = ormoven
TLl
Tpexstanuoe  yoTaHOBISHHE = Bxmouen
CHATH
| = oTEmI04YER
JapeiepEUpoOBEAHO I
Twaiiafertonee 4 Lleaoe umcno Gex smawa W3
' [0..15]
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[Mlapamverp PaipaanocTn JonyernMiie inauenng
[MocnenopaTeIEHOCTE o= 2 Leaoe umcno Oe:  imaka 03
curpanos ¢ JIUM B coyuae [0.3]

DOPSE-CSS
(= nocnenoRaTeneLiocTh |
|= nocnenoBatensiocTs 11
2= nocrnenoparensiocte 111
3= nochenoRarelsiocTe [V
JapeiepeupoBaHo f

Mpuemonepegatunk cuctemel RTLS nomked o0HOBHTE CBOK KOHQUTYPALIHID

B TEMeHHE 25 MC ITOCIe HAYala BLINOJHEHHA KOMAHIB «Y CTAHOBHTE HECT[’Jﬂ[‘"IHh[ﬁ

perTopx (SetConfigVector).

9.3.3 Komanaa «llonyuuts HacTpoeunsiil sexTopy» (GetContigVector)

tbopmar komanawel «lloayuure HacTpoeunwslil eexkTOp» (GetContigWector)

MPHBEICH HA PUCYHEE 37,

Command code

A

Pucynox 37 — Mopmat komada «llonyuuTs HacTpoeUYHEIH BEKTOP»

(GetConfigVector) n «llonyyHTe CNHCOK OJHOPAHTOBRIX VIIOB HAMEPESHHA pac-

[Mpy  nonyueHHH

KobMaH kI

crogauas (GetRangingPeers)

«lTonyauTe  HACTPOEWHLIH  BeKTOp»

(GetConfigWVector) npuemonepeaariuk cucremsl RTLS gonwed oTBeTHTE coOOTBET-

CTBYHIIIHM NaKeTOM 0THeTa B Te4eHHE Ty uapplication-

9.3.4 KomManna «YCTaHOBHTE COHCOK OJHOPAHTOBLIX VIIOB H3IMEPCHHA pac-

croAHuA» (SetRangingPeers)

[-I’GFIMELT KOMAH/ABI « Y CTAHOBHTE CHHCOK CGAHOPAHTMOBRIX YW3NI0OE H3IMIPCHHA

paccToanua» (SetRangingPeers) npueegen Ha pucyHKE 38,
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Mumber of Ranging  |application 1D . Ranging | Application
“omman . MALC ad-
peers MAC address | packet ex- of peer 1 X packel ex- |13 of peer &
Keserved dress of peer
of peer |1 change type change type
code |
tor peer 1 for peer M
b 4 4 44 2 14 43 2 14

Pucyuok 3% — tDopmar komana « Y CTAHOBHTL COHCOK OJHOPAHTOBLIX Y3I0E HIMe-
perus pacctoanuay (SetRangingPeers) u «/lo0apuTe 01HOPAHTOBBIE Y3lIEl HIMEDE-

HUA paccToaHuay (AddRanging Peers)

Komanaa «YCTAHOBHTE CIHCOK OJHOPAHTOBEIX VIMOE HIMEPCHHA PAcCTOA-
Husan (SetRangingPeers) uenonbsyvercs vHppacTpykTypoil cuctemel RTLS nna vu-
(POpPMHUPOBAHHA METKH O TOM, ¢ KAKHMH OJHOPAHTOBEIMH YV3IIAMH CHIEAVET BHINOI-
HATE MPOUEIYPY HIMEPCHHUA PACCTOAHMA NPH JalkHelilleM BRITOIHEHHM KOMaH1
«llepexnmovucHue B cocToanne «Hamepenne pacctoauuay ( SwitchState(Range)).

[Tpy nony4eHHH KOMAHAK « Y CTAHOBHTE CIIHCOK OJHOPAHTOBREIX VIIOE H3ME-
penusa paccrosHuas (SetRangingPeers) meTka ponsHa nepenuHcarts BHYTPEHHHI

CIIHCOK OIHOPAHTOBRIX Y310EB HIMCPCHHA PACCTOAHHA.

9.3.5 Komauna «/Jo0aBHTE OJHOPAHTOBBIE Y31R HIMEPEHHA PACCTOAHHAR

{AddRangingPeers)

Popmar komanael «]o0aBHTE OJHOPAHTOBLIE Y3ILl HIMEPEHHA PACCTOAHHAR
(AddRangingPeers) npueeged Ha pucyHie 38,

Komanaa «/Jo0aEHTE OJHOPAHTOBRIE  y31bl  WIMEPEHHA  PacCTOAHHAR
(AddRangingPeers) ucnonsiverca uHppacTpyverypoil cucrtemsl RTLS nna aobag-
JMeHHA OJHOPAHTOBRIX VIIOE B CIIMCOK OJHOPAHTOBBIX Y3M0B METKH 1714 00MEHa Ma-
KETOB HM3MEPEHHA PACCTOAHNA NPH JanbHeiilem BeioiHeHuH komand «[leperiwo-
qeHHe B cocToanue «llamepenne paccroannay (SwitchState( Range)).

ITpy monyueHHH KOMaHIB METKA J0AHA A0DaBHTE OJHOPAHTOBRIE Y3IEl W3-
MEpPEHHA PAcCTOAHWA BO BHYTPCHHHI COMCOK OJHOPAHIOBRIX YIIOE, C KOTOPBIMH
BRIMOJHASTCH NpoLeIypa HIMEepeHHA paccToaHuA. Ecau pasmep nepenasaeMoro

CINHCEA MpEBRIIUAST pasMEep CIIHCKA, I{-I]T'D[]I:.Iﬁ MOTIEPAEHEBACT METKA, TO [IEpeRad 3a-
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[MHCE CITHCKA VIATACTCH H N00aBNAEeTCA HOBaA 34MHCh. P?]']-M-E.‘.'['!I CIMHCKd OOHOPAHIO-

BEIX V3JI0B H3MCEPCHHA PACCTOAHHA MCTKH HE MpEBBIIUACT 15,

9.3.5.1 lMoanone «MAC-aapec oanopanroeroro vina X» (MAC address of
peer X)
Moanone «MAC-aapec oanopanrosoro yvita X» (MAC address of peer X)

DOMEHO cofepxark 48-0uToesii MAC-aapec oaHopanroeoro yiiaa X.

9.3.5.2 lloanmone «THn odMeHa MAKETAMH HAMEPEHHA PACCTOAHHA OJHOPIH-

roeoro yina X» (Ranging packet exchange type for peer X)

JHaueHue noanone «Tun obMeHa NakeTaMM H3IMEpPEHHA PACCTOAHHA OJHO-
panrosoro yvana X» (Ranging packet exchange type for peer X) A0/ HO OBITEL Ipei-
CTABICHO 2-OMTOBBIM LENBIM YHCIOM D3 3Haka, HaumHawwmumcd ¢ M3b., B coort-
BETCTEHH ¢ Tabnuueil 28 3HaveHHe JAHHOTO MOANOIA ILIHOC OJHH ONpelelfeT Ka-
KOH MT 4eTBIPEX JA0NYCTHMEBIX THIIOB 00MEHA IAKETAMMH HIMEPEHHS PAcCTOAHHA
A0M#EH OBITE NPHMEHEH METKOH ¢ JaHHBIM OJHOPAHTOBBIM Y3[10M H3IMEPEHHA pac-

CTOAHHA.

Tabnuua 28 — 3Hauenud noanonda «THn oOMeHa NakeTaMH HIMEPEHHA PACCTOA-

HUA oaHOpadHroeoro yvana X» (Ranging packet exchange type for peer X)

Inauenus noanoas « Tun obMena nakeraMu
) Tun obMena NaKeTaMH HIMepenna pac-
HIMEPENHA PACCTONHNA MIHOPARTOBOND Y114
, : CTOAHNA
X» (Ranging packet exchange type for peer X)
Oh 1
Ih 2
2h 3
3h 4

9.3.5.3 lloanone «lIpuknagnoi HAeHTHQUEATOP OAHOPAHTOBOIO yiaa X

{Application 1D of peer X)

[MTopnone «llpuknagHoi  waeHTHHHKATOP  OJHOPAHIOBOTO  vida X

{Application ID of peer X) copepxut 14-0HTORBI HACHTHHHEATOP OIHOPAHTOBOTO

Tl
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vana. JaHHbli WAeHTHPUKATOP NPUCEAHBACTCA HHPPACTPYETYPOH ¢ LEIBK HICH-

THHHIHPORATE OJHOPAHTOBLIH Y3l B OTHETAX ONepaunii M3IMepeHHs PAcCTOSHHA

(oM. 9.4.6).

9.3.6 Komanna «IlonyuuTe CHHCOK OJHOPAHTOBRIX Y3/10B HIMEPEHHH pac-

croanuar (GetRangingPeers)

Dopmar koMmauakl «ITodyuHTe CNHCOK OJHOPAHIOBEIN YI10B HIMEPEHHA pac-
croaHuay» {GetRangingPeers) npueenen Ha pucyHke 37,

IIpu nonyuenun xkomanisl «[lodyuHTE CIIHCOK OJHOPAHTOBEIX VIIOB H3Me-
penua paccroaHuax» (GetRangingPeers) npuemonepenariaur cucrtemsl RTLS non-

#eH B TeuerHne Tyineouapplicasion OTBETHTE COOTBETCTBYIOLUIHM NAKETOM OTHETA.
9.3.7 Komanaa, onpeaelisesan Noib30BATEIEM

d’ﬂ[’!MﬂT 00 KOMAaHIRL, DI'I|TIEJIEJ'JHCMI}'.E-§ MONEIOBEATENCM, JOMMECH COOTRET-

CTEOBATE PUCYHKY 39,

. . [Moanone, onpegensemoe
Command Code Mumber of Octets
NONL3OBATEICH
H o B x ancno DaiTon

Pucvuaok 39 — Komanaa, onpeacnieMan Iob3oBaTencm
9.3.7.1 NMoanone «HYucao Gaitoesn { Number of Octets)

[Tognone «HYucno DaitoR» JOMKHO COAEPHATE OCTATOMHOE HHCI0 DalToR

KOMAH/I.
9.3.8 llpuopuTHiauma Komana

Ecan merka npH BKAKYEHHOM NPHEMHHKE MOIYYAET PaiHLIE KOMaHAbL OT
PATHBIX NpHEMONEpeIaTYHROE HHQpacTpyRTYpe cucTembl RTLS, To npuMenawTcs
cleayHe papuna:

) nwbag komMaHda, KOTOPAR HE BHOCHT HWIMEHEHHA B HACTPOCHMHBLIH BEKTOpP
HIIH B COCTOAHHE METKH Ha NPHKNAAHOM YPOBHE (Hanpusep, « ¥ cTAHOBHTE CHHCOK

OJHOPAHTOBEIX YII0B HIMEpeHHusa paccroaduar (SetRangingPeers) nan «/lodaenrts
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OJHOPAHTOBEIE Y3kl H3MepeHua paccToaHuay (AddRangingPeers)), nomkHa OvITh
BEITIOJIHEHA TIPH MOy YeHHH,

2} modas KOMAaH1a, KOTOPas MOMET BHECTH M3IMEHEHHA B HACTPOE4HLIH Bek-
TOP HIH B COCTOAHHE METKH HA NPHKIAJHOM YPOBHE, JOKHA BEINOIHATECA B CY-
4Ae NOAYYEHHA OT npuemonepenardynka cucremel RTLS, koTopwiil otnpaeun ko-
MAHIY C CAMBIM BEICOKHM MPHOPHTETOM B COOTBETCTBHH ¢ Tabauueil 29. KoMankl
OOM#HB OBITE HCMIOJHEHE! B TOM MOPAJKE, B KOTOPOM OHH Y¥CTAHOBJIEHBI B OTME-

HCHHOM [MaKETC KOMAHALL TTPHITOACHHA]

Tabnuua 29 — [TpHOPHTETE NPHKIAIHEIX KOMaHI

HanmenoBanne KOManIL! [puopurer
«YcTaHoBHTE KoHpUrypauuw» {SetConfig) 7
wlloayautes koHgurypaunos {GetConfig) f
«[ToNVaHTL OJIHOPAHTOBBIE Y3kl HIMEPEeHHA _
paccroanua» (GetRangingPeers) ’
«llepexnovucHue B cocTosHHe «JHeproche- 4
peseHuer (SwitchState(Sleep))
wllepexniovucHue B cocTosHue «OmHIaHHER ;
(SwitchState{ Wait))
wllepexkniovuenue B cocroanue «lsmepenne .
pacctoanua» (SwitchState(Range)) B
wllepexmovuenue B coctoanue» («llepenaua
OnHHE-DoCkINEHy WM «[lo  yMomaanuos ) 1
{SwitchState(Blink or Detault))

E:I B clIvdac oClIH IIPpH BEKTHOYMEHHOM NPHEMHHES METEA MONIYYACT KOMAHIBL C
OIHHAKOBEIM MPHOPHTETOM OT PA3HBX OPHCMOMNCPEIATHHRKOE CHCTCMEL RTLq ™

OHa ITPHHAMACT K HCIMONHSHHEY TOTBKD NnoclieaHH [[[).ﬂ}"iEHHB!ﬁ MAKET KOMOHARL.
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9.4 MopMaTE NAKETOB MCTKH
[TpuknaaHoi YypOBEHE METKH J0/IKEH MOAAEPAKHBATE YeThIPE THNA NPHKIAI-

HBIX MAKEeTOR, IPHBEACHHBIX B Ta0nuue 3.

Tabdbnuua 30 — Tunel npHENaJIHEIX NAKETOB METKH

THI NPHEAATHOID NAKETA METKH Mpukaaanoi ynpasasmommui Ko
wHamepenne paccroanuas (Ranging) th
sk omanzan (Command) 2h
wldruers (Report) 3h
wllepenaya Gaung-nocunxns (Blink) 4h

HEPE'IEI}BHPDBEHHHE H OIpedelacMble MOIL30BATENEM KOIOBl THMIOBR TMPH-

EJIdIHbLIX MAKCTOE METKH MPHBEICHEI B Tabnuue 31.

Tabnuua 31 — EELPEEE[]EHI}DBELHHI:IC HonpclelacMblC MOABI0OBATCICM KOOB THIIOR

MPHETQIHBIX [TAKETOB METKH

Crarve Mpuraagnoi ynpasasouni Ko

h
5h..7h

«3apezeprnponanoys (Reserved)

wOnpenenserca noabiosatenests (User defined)

Tun npuknagHOre NakeTa METKH YKA3LIBASTCA NMPHKIAAHBEIM VIPABRISHOUIHM
KOJ0M, PA3MEILEHHBIM B none « Y npaenenues (Ctrl) kaapa MAC.

4.1 lpuknaaHoi nakert nepeiadd ONHHK-MOCBIIKH

[puknagnoi naker nepeaadu OIHHK-MOCBIIKH A0J#EH ORTE LIHPOKOBEIA-

TeNLHBIM MAKETOM ¢ (POPMATOM, NPHBEISHHBIM Ha pucyHES 40,

74
FOCT rOCTPUCOMIK 24730-5-2014

EH][id GostExpert.ru

Ctpanuua: 80/115


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

FocT PHOOMBDE 24730-5-2014

Feseved | Tynae Birk i Zre Lercth o | CRC1 MAC paload CRC2
PONEI0BaATENEN
4. 65
Period T devan B windon Capakaities oo
24 o 3 8 i 1 1

Pucynok 400 — Dopyat npUKIAAHOTO NAKeTa nepeiaul DIHHK-NOCEUTKH
94.1.1 Mognone «llepuoax (Period)

Mopnone «Ilepuoar (Period) qomkHo coaepxate 3HaYeHHE Ty B MHIIHCE-
KVHIAX, KOTOPOE J0HO ObIThE MPEACTABISHO B BHAS LEN0ro 4yucaa 0e3 3Haka, Ha-

yHHawmuMcea ¢ M35,
9.4.1.2 lMoanone «Oopataei cuers (Count Down)

[Mopnone «Oopatuwii cuers (Count Down) AoamHO COAepKaTes HHCIO
OMHHK-TIOCKUIOK, NOCAE KOTOPOT0 METKA J0/IKHA BEIKYHTE CBOH npueMHHE. Hyne-
BOE 3IHAMEHME O3HAYAET, HTO METKA J0MKHA Cpa3y nocile Texyweid OnMHk-
NOANOCEUIKH BKIKYHTE IPHEMHHE HA NPOTAXEHHH He MeHee Ty, 3HaueHHe naH-
HOrO MOAMONA JOMAHO OBTE NPEICTABICHO B BHAE LEN0ro MHcna 0e3 IHaKa, Ha'uH-

HarwumMes ¢ M3b.
9.4.1.3 MMognone «Oxkno npuesan {Rx Window)

[Tognone «Okno npuemar (BEx Window) aomkHO coaep#aTs IWHPHHY OKHA
MpHEMa B MH/UIMCEKYHIAX, KOTOPOE JOIAHO OBITE NPEICTABIEHO B BHIE LEnoro

qucaa bes iHaka, HaudHawmumed ¢ M3k,
9.4.1.4 llognone «Boavoxuoctus (Capabilities)

[Moanone «Boamomuoctus (Capabilities) aonwHo cojepxates DUTOBOE noje,
HaumHatoweeca ¢ ourta (. JanHoe GHTOBOE NoJe YKA3LIBAST HA BOIMOKHOCTH METKH

E COOTBETCTEBHH ¢ TADnMLIei 32,
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Tadbnuua 32 — [Toanone «Boamomuoctus (Capabilities)

Homep inTa BosmosnocTn Inauenne

i DOPFSK-CSS nna ceasn (= Boim o HOCTL 80Tl

= BoamompocTs ner
DOPSK-CSS ana wimepenna | (= BosmompocTs ecT
PACCTORNHA

[= Bosmo®mHocTH net

2 Mepesanuen Ty (= BoiMomHOCTL €CTL
|= BosmomaocTH net
3 [Mepesanuct My, 1= BoiMomiocTE ECTL
= BosmomnocTH Het
4.5.6,7 JapesepEHPoBaD

9.4.2 [lpuknaaHoi naker KoMaH

(DL'!IFIMHT MPpHETAIHOTO [MakeTa KOMAHI NPHECICH Ha PHCYHEC 41.

[Reserved| Type | oat S| Length | Ctd | ORC1 | MAC payioss | CRC2 |
(T o] [ emmr ] [ o
11 1

Pucynox 41 — bopmart npuKnagHOro nakera KoMaHa

HJom#Ha OpITh 0DecrevyeHa BOIMOKHOCTE PAIMEIUEHHA OJHOH HIIH HEeCKOIb-
KHX KOMaHi B nepeiagaemblX daHHeX MAC npuknagsoro nakera «JlaHHbies
{Data). KoManakl J0I#KHE OBITE HCIIOIHEHE! TPHKIAIHEIM YPOBHEM METKH CTPOTO
B TOM NOPAJKE, B KOTOPOM OHH MOJIYYEHEL.

Jnuna nepenaspaemblx ganubix MAC npuknagHoro nakera KoMaH1 He 10J1#-
Ha npeebiars |28 daliToR.

I pHMEHYANHE B cooreercTinm ¢ 9.1 MPEOMOIAracTed, UTO MAaKETLl KEOMAILL Halpas-
A0 TCA yeTpoHeTEaMH HudpacTpyETypel cueTemisl RTLS metkam. Crepopatentno, paipaborun-
KN HupacTpykTypid cicTemil RTLS qomsne obecnewnTh BLI0Op KoMala HIH NOCHEI0BaTENL-

[EOCTEH KOMANL, COOTBETCTEYIOMIHX TTANN0H HERH.

9.4.3 llpuknaanoii naker «OTuers» (Report)

76
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[Tpuknanneie MAKETE OTHETOR NEpPEIaroTCd METKOH B OTEET HAa KOMAHEL

wllonyuuter (Get).

':I’L‘.IFMILT MPpHEIAIHBIX MAKETOE OTHETOE NMPHESICH HA PHCYHEE 42,

| Reserved | Type | st Sic Length | €l | CRCA " WAG payload | CRCZ

Raper

Pucynor 42 — opmat NnpHKEIaIHLIX NAKETOR OTYETOR

HL".I,I[,i[EpH{HE'r]EMblE [MPHEAGAHBIE MAKETEl OTHETOE METEH MNPHEEICHEl B Tabnm-

e 33,

Tabnuua 33 — Koasl npHETagHEIX NAKETOR OTHYETOR

Hassanue oraera Kon oTuera

Oruer no xomange «lavepenne paccroanmas

81h
{Ranging report)
Oruer no komanae «lloayunTs nacTpoedHbii 1

Zh

pekTops (GetConfigWector report)
Oryer no koManae «flonyuuti cnHcok oomo-
PHREITOBLIX  VIIOB  HIMEPSHMA  PAcCTOANHA: 83h
{GetRangingPeers report)

3ﬂpC'¥C]jBHp{]BﬂHHHE H onpcaciliacMele MONBIOBATCICM ROOBL MNPHETAIHBIX

MaKeToB OTHETOB NPHBEICHL B Tabauue 34,

Tabnuua 34 - EEF}CTC]‘}BHF'DBEE[HLIC H OINpSAciacMelc [TONEIOBEATENCM KOOI MMPH-

EIaIHBIX MaKeTOR OTHCTOR

Cratye Koa oruera
«3apeieprnporanos (Reserved) 80h
«3apeiepruposanos (Reserved) 8dh .. FFh
«Onpenenserca nonsiosateness (User de- Oh .. TFh
fined)
T
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9.4.4

OTuer

(GetConfigVector report)

thopmar

OTHETA

o

[0

EOMOHITC

KOMAHTC

alloayuuTe

«llonyunTe

(GetConfigVector report) npUBESH HA PHCYHEKE 43,

HACTPOCHHBIH

l{ﬂCTpGE‘IHbIﬁ

Report code

Configuration vector

8

4%

BCRTO

BERTO

Pucyuor 43 — @opwmat oTdera no komanae «[lonyunts HacTpoeunslil BEKTOP»

(GetConfigVector report)

Koudurypaunonnstii gexrop (Configuration vector) npuseiaes 8 tadnuue 27,

945 Otuer no komanjie «llonyuuTe COMCOK OJHOPAHTOBBLIX Y3JI0BE H3ME-

peHuA paccroaduan (GetRangingPeers report)

[-[’G[]MELT oTHeTa Mmoo KoMaHge {*:HDJI}"EHT']:- CMHCOK OIHOPAHTOBBIX VAIIOE H3MC-

peHuA paccToaHuayr (GetRangingPeers report) npueeaen Ha pucyHke 44, [ognone

«MAC-anpec ognopanrosoro yiaar (MAC Address of Peer), noanone «Tun obme-

Ha [MaKeTa HIMEPCHHA PACCTOAHHA OJHOPAHMOBOIO

NN HE

(Ranging Packet

Exchange Type) u noanone «llpuknagnoid uaeHTHHHEATOR OJHOPAHTOBOIO y3iaax

{Application 1D of Peer) non#HBl COOTBETCTEOBATE MOINONAM, ONPEIEIeHHBIM B

934
]-iul'lgllig packel o i . iilﬂ\_.'il'lE pEACECL ) )
Report ) MAC addeess of ) Application [0 MAC address of _ | application (D ol
Fescryed| Number of peers cxchange type ) ) cnchange type for
code peer | ) of peer | preet M peer M
for peer | poer M
] 4 e L L] A 2 14

Pucynor 44 — dopmar otdera no koMau1e «[lonyuuTe COHCOK 0QHOPAHTOBEIX Y3-

oe HiMmepernd pacctoanngy (GetRangingPeers report)

9.4.6 Otuer no komanae «Himepenne paccroanusa» (Ranging report)

tbopmar oruwera no komauiae «Mamepenne paccroanusy» (Ranging report)

MpHBCICH Ha PHCYHKC 45. NMoanone «Tun obsMeHa nakera H3MEDPCHHA PACCTOAHHA

oauopadroeoro yvina» (Ranging Packet Txchange Type for Peer) w noanone «[Ipu-

T8
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KIaHOH HAeHTHDHEATOp odHopadroeoro yanaxs (Application 1D of Peer) aomsHbl

COOTBETCTEOBATE MNOANOIAM, OIIPEACII€HHEIM B 934

. | Ranging pack- L . Ranging pack- ) -
Repont Fouinber of Application | Distance o Application | Distance 1o
cacrved et enehange ) BSEL of pecr | ol exchange . ) RESTof poer M
[ pioTs 10 of peer | pier L 1D of proer M poer W
vy for pecr | Dy For peer N
] ] 2 14 1a i H L4 I

FOCT rOCTPUCOMIK 24730-5-2014

Pucynor 45 — dbopmar otuera no komanae «Hivepenne paccrosuugy (Ranging

report)
9.4.6.1 Mognone «Pacctoanue a0 oanopanrosoro yvaaas (Distance to Peer)

Jnavenne noanona «Paccroanne 1o onHopanrosoro yinax (Distance to Peer)
DOMKHO ObITh OpeacTaeneHo |6-0HTOBRBIM LENBIM YHCAOM CO 3HAKOM, HAYMHHAK-
mwumea ¢ M35, 3nauenun Donblie UK PABHBIE HYITHO SBAAKTCH PE3YILTATOM HIME-
PEHHA PACCTOAHHA 10 OJHOPAHTOBOTO vida B aeuumerpax. OrpuUaTenbHeIe 3HaUe-
HUA YKA3ILIBAKIT HA OTCYTCTBHE PE3IYVIRTATOR H3IMEPEHHA PACCTOAHHA H MOTYT OBITE

HCMOJIB3I0BAHE! 104 OMNPEACTACMEBIX MTOJEIOEBATENCM KOAOB OUIHOOK.

9.4.6.2 [Moanone «HMuaukarop ypoBHS NPHUHHMAEMOID CHIHANA OJHOPAHIO-

Boro yinay (RSSI of Peer)

JuaueHue noanoas «HHIAMKaTOp YPOBHA NPHHHMAEMOID CHIHaIa OJHOPAH-
roporo yinay» (RSSI of Peer) nonmuo ObITE NpeacTapieHo 8-0HTOBBIM UENEIM MHC-
TOM CO 3HAKOM, HauHHawmmuMcd ¢ M3b. 3HaueHHA HUEKE HIH PABHBIE HYAK ABIA-
FOTCA H3MepeHren B 1bM B auanazone +-6 1bM ypoBHA CHrHATA, MOCTYIAKILETD OT

OAHOPAHTOBOTD Y314, 3HAYEHHA DONLILE HYIIA ONpe/Ie/IAITCH NONBI0BATENEM.
4.7 llpukna Hoil naketT HIMEPEeHHA PACCTOAHHSA

[Mpuknagnoi nmakeT HIMEPEHHA paccToAHMA coaepwuT kol RTLS v koa na-

KETA HIMEPCHHA PACCTOAHHMA B COOTBETCTEHH ¢ Tadauuei 35.

79

G ((H]|idl GostExpert.ru

CrtpaHnuua: 85/115


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

MOCT P HCOVM 3K 24730-5-2014

Tabnuua 35 — KoJbl NakeTOR HIMEPEHHA PACCTOAHHA

Tun nakera HiIMepenny Koa nakera nimepenns pac-
¥npagaswwni koag RTLS
paccTORHIA CTORHNSA
TIRI Ih Ih
TIR2 Ih 2h
TIR3 Ih 3h
T2R1 1h dh
T2R2 Ih 5h
T2R3 Ih Gh
T3RI Ih 7h
T3R2 Ih &h
T4R 1 Ih 9h
T4R2 Ih Ah

33pﬂ'§ﬁ}jEJ{pDBﬂE[IlHE H GOPEACIAcMBIe TONBEI0OEATEACM KOALL TTAKETA HIMEPC-

HHA PACCTOAHHA NIPHEEAEHE! B Tabnuue 36.

Tabnuua 36 - T‘IRDL‘IICI}BFEFDBEHHHE H ONpeiAciAcMBle MOJBI0BATENEM KOAL [TAKe-

Ta HIMEPCHHA paccTOAHHA

Yopasasomui Koa Koa nakera niMepenns pac-
Cratye
RTLS CTOHHNA
«3apesepeuposanoy { Reserved) Lh {th
WINpeenseTca NoNLI0BATENEM -
i Lh 80h .. FFh
i User defined)

94.7.1 Tlone «llpuknaanoi naker waMmepeHMsa pacctosHus» [ Application

ranging packet field)

,.IJ,ELHHUE MoJe MORET COOEpEATE OJIHH HIIH HECKOJIBKD HHMARCOMHCAHHBIX MO-

K
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9.4.7.2 Tlone «Koa nakera waMmepeHua paccroanusas (Ranging packet code

field)

FHAMCHHUE JaHHOrO MOJAA J0JHKHO OBITh NpEacTaABIICHD B-OHTOBBIM LIEJTBIM

YHCIOM 0€3 3Haka, HauHHawiuMca ¢ M3b, u cooteercTBOBATE TAbMHLE 35.
9.4.7.3 [lone «Bpema oreeta» (Treply)

JuadeHue nond «Bpema oreeran (Treply) nonwno OwiTe npeacrasineno 24-
OHTOBBIM LeAbIM 4HCIoM D3 3Haka, HaunHawmusMea ¢ M3b. JJaunoe none coaep-

HHT 3HAYMCHHE BPCMEHH B €JHHHIAX, COOTEECTCTBYHIMIIHX 1.1,1 HC.

9.4.7.4 [None «Bpema npoxXomAeHHA CUIHANA B NPAMOM H 0DPATHOM Hapae-

neruaxy» ( Tround)

JHauenua noia «Bpems npoxomkIeHHs CUrHANA B NPAMOM H O0DpaTHOM Ha-
npasieHuaxy» (Tround) nomkHo OLITE NpeacTaBIeHo 24-OHTOBEIM LENLIM HHCIOM
0e3 3Haka, HauuHawwuMcea ¢ M3b. JlaHHoe nose coOep®MUT IHAYMEHHE BPEMEHH B

eqHHHLAax, cooTeeTcTRyYmux (0,1 He.
94741 Tun |, namepenune pacctoauua | (TIR1)

(Mopmar naketa waMmepeHus pacctoAadua TIR] npueeaeH Ha pucyvHke 46,

| Resarved | Type | Dst Src Length | Cif | CRC1 | MACpaylesd | CAC2
1o |“ I ;ﬂm_ﬂﬂﬁ Onpenengetcs
I e NCNkL3083TENEM
T 1 1 _SACT2H MM -
g [0 Zd]'B

Pucynoxr 46 — Popmat naketa uaMepenus paccroanua TIR ]

9.4.742 Tun |, uamepenune paccroauua 2 (TIR2)

tbopmart nakera wamepenua pacctoadua T1R2 npueeacH Ha pucyHie 47,

Bl
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Reserved| Type | Dt St | lengh Otf | CRCI | WComfond | CRC2
i ; N

way \

/) \

/ r"f \

ROg, NAFETA
111 FYCTAHUN
3 24 [0.. 2418

Pucyuok 47 — (hopmat naketa MaMepeHua pacctoauua T1R2
94743 Tun 1, namepenue paccroanua 3 (TIR3)

thopmar nakera Himepenud paccroadua T1R3 npueeacH Ha pucyvHEe 48,

| Reserved| Typd Cst [ Sre | Larpth [C'ﬂ | CRCH E"r.lla.c‘p;;;;a‘! CRC? |
.| ve i
e / ™
/ / / A
,f// / \
ilefo il R pe—
. i 1 1 ARcTal gum NoABICHATEREM
& 24 [0 248

Pucyuox 48 — (hopmat naketa HaMepeHua pacctoanua T 1IR3
9.4.7.4.4 Tun 2, namepenne paccroauua | (T2R1)

tbopmart nakera wamepenua paccroadua T2R 1 npueeacH Ha pucyHie 449,

| Reserved | Type Det | sre | Lergh | Crl | CRC1 | waCpayeas | CRCZ

e .
~ -

S N\
/ - Fooniveta |
1 |t| i':l onpenenenis | ONPEARARETE
11

"

rv—— POACSGEATENEY |

& [Q... 2418

Pucynok 49 — tbopmat naketa uaMepenus paccroanus 2R 1
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9.4.7.4.5 Tun 2, uamepenne paccroauua 2 (T2R2)

thopmart naketa uamepenud paccroaua T2R2 npueeacH Ha pucyHie S0,

| Resenved | Type Det st | Lengn | om | cRor | wacpayeas | crez |
1 (0|0 o in.mnamn Onpenenperen
a—— nnp““#“ ML FEESTENE W
g [0..24]"5

Pucynok 30 — Mopmar naker uaMepeHus paccroauus T2R2
9.4.74.6 Tun 2, namepenue paccroanua 3 (T2R3)

{Popmar nakeTa wamepenud paccroauua T2R3 npueeaen Ha pucyHie 31,

SRR TR T S—

[Reserved| Type | Dst | src | Length | Crn | c.ﬁu | wacpayond | CRC2 |
// // ﬂ“\
1o D ' zf:w” m: ,| Tround Treply  |Ofgegersetis |

1T 1 1 ' FHCTARUANA | - - — Mg e
] 24 24 [OH TS

Pucyuok 51 — (hopmat naketa HaMepeHua pacctoanna T2R3
9.4.74.7 Tun 3, uamepenue paccroauua | (T3R1)

tbopMart naketa HamepeHua paccrosuuda TIR ] npueeacH Ha pucyHie 52,

-----------------

| Resersa| Tyme | ost | Se | Lengh |cti | CRCI | MACrayssd | CRCZ |

///___H\

R

T IT.o..u.natr:«!'m S
1 n J DrﬂEﬂEﬂHETCﬂ
' R s nLsceaTe M
T 1 1 AL TN N

]

Pucyror 52 — (hopmat nakeTta HaMepeHus paccToauua TIR]
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9.4.7.48 Tun 3, uaMepenue pacctoanua 2 (TIR2)

(hopmar naketa uaMepenud pacctoadua TIR2 npueeacH Ha pucyHKe 53,

[reservea] Type | Dst | Lergh | €m | cRC1 i MAC payioal | CRCZ
i oo (”'ﬂ-ﬂﬂﬂ':-“ [ Trephky 3‘anmn
11 1 LaweTanyy - —

Pucynok 33 — thopmat nakera uaMepenua pacctoanus [3R2

94749 Tun 4, namepenue paccroauus | (T4R 1)

tbopMar naketa HamepeHua paccToaduna T4R | npueeacH Ha pucyHie 54,

|[Reserved| Type| . ost | | :sre | Lengm | G | CRC1 | MACoavbad | GRGZ |
1 lo lo FoA mae™ | Qnpeganmeren
INEEAENZHAR | neppgopatened
1T 1 1 AHETAH HE
a 0. 34)'8

Pucynoxr 34 — opmat nakera uaMepenus paccroanua T4R |

9.4.74.10 Tun 4, uamepenue paccroadua 2 (T4R2)

tbopmar nakera HiaMepeHua paccToaHua T4R2 npueeacH Ha pUcyHEe 55,

Reserved | Type Dsi Src | lengh | Cw | CRC1 | WACpayioad | GRG2
1|0 El Keg nareTa Tround Onpegenmeten
U CrECACNCNG nersagEaTane
1 1 EHCTAHUMM
) 24 0. 2478

Pucynok 35 — thopmat nakera HaMepenus pacctoanus [4R2

84
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9.5 ObMen nakeTaMHi HIMEPCHHA PACCTORHHA

Yetwipe THNA 00MEHA NAKETAMH MEWIY ABYMA NPHEMONEPEIaTHMKAMM CHC-
Tembl RTLS nomxue OvTE nogaepxankl. JaHHeie THNRL 00MEHA OTIHYAKTCA YHC-
A0M NEPEeIaHHBIY MAKETOB H TeM, KAKOH HI NpHeMonepelaTiukor cHeTeMel RTLS
o0nanaeT JocTaTodHoil HHpopMauKeld 104 BEIMHCICHHA PACCTOAHWA MOCIE 3aBep-
IEHHA OOMEHA NaKeTaMH HIMEPEeHHA PACCTOAHMA MEXKIY NPHEMONEPEeIaTHYHKAMH

cHeremel RTLS.
9.5.1 OOmeH nakeTaMy HIMEPEHHA PACCTOAHHA THIIA |

(JDMeH nakeTaMH H3IMEPEeHHs PACCTOAHMA THNA | BEINONHASTCA B TPH 3Tana B
COOTBETCTBHMH C Tabnuued 37 u pucynkom 56, [locne okoHdaHuA 0DMEHA MaKeTaMu
HIMEPEHHA PACCTOAHHA NpHeMonepetaTyur A obhagaer scell mHpopMauuei aAnsa

BEEIMHCICHHA DACCTOAHHA MIHIY IBVMA [IPHEMONCPEIATYHREAMH CHCTCMEI RTLS.

Tadbnuua 37 — O0OMeH nakeTaMy HIMEPEHUA paccTOAHKA THNA |

FIran Onucanue

[TpremonepenaTunr A nepefaet npuesonepetatiuxy B naker gannux MAC,
| cojlepEalIni B none nepefasacMuy Jannwx naker TIR1 npuenaanoro yposuas

METKH, M NPHHHMAET NakeT noareepaenna ( Ack)

[MprevonepenaTuns B nepegaer npuemonepesatauyy A naker gannnix MAC,
2 cogep#alil B none nepejaiaeMuy gaminix naket TIRZ npusnainoro ypopms

METEH, I NPHIHMAET NAKET NOITBEaICIIHNA i Ack)

[Mpremonepenaturs B nepeaaer npuesoneperatauky A naker gannnix MAC,
3 colepKalINil B none nepelaBaeMuix dannux naker TIR3 npuknaanoro yporns

METKH, H MPHIHMAET nNakeT noarsepaaeuns (Ack)

B3
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Fprasanepe a3 MK n Mprasconapetari= B
i TiRT
TRownn ITHNH

Pucynok 36 — ObMen naketaMy HIMEPEHHA PACCTOSHHA THNA |

9.5.2 O0OMeH nakeTaMy HIMEPSHHA PACCTOAHHA THIa 2

ObmeH nakeTaMH HIMEPEHUA PACCTOAHMA THNA 2 BRINOJIHASTCA B TPH 3T4la B
COOTBETCTEBHH ¢ Tabnuueil 38 u pucyakom 57. [ocne okoHuanua oDMeHa NakeTaMu
HIMEPEHHA PACCTOAHHA npHemonepetatydk B odnanaer seeil mudopMaumell ans
BEIMHC/IEHHA PACCTOAHHA MERKIY IBYMA NpHeMonepelaTiikaMy cuctemel RTLS.

Tabnuua 38 — O0DMEH NaKeTaMH HIMEPECHHA PACCTOAHHA THNA 2

FIran Onucanue

[Mpremonepenaruns A nepesaet npuemonepeaardsnky B naker gannmx MAC,
1 COASPEALINN B none nepelasacMuy Januux naker T2R1 npuknaanoro yposuas

METHH, B NPHIHMAET NAKST MOOTESDH ST {.-"";C]{:I

[Mprevonepenatuns B nmepeaaer npuesonepetatyuxy A naker gannux MAC,
2 COAEpRALIMI B none nepelasacMpy Jannwmx naker T2R2 npuknaanoro yposas

METKH, 1 MPHIHMAET NakeT noareepaaenng (Ack)

[TpremonepenarTink A nepenaet npuesonepeaatdnky B naker gannmx MAC,
3 COMEP#AINA B nole nepefasacMuy ganmeix naker T2R3 npusnainoro vpopmd

METHH, I NPHIHMAET NAKET MOATREDE ISIINA i Ack)

KO
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PucyrHor 57 — ObMeH nakeTaMi HIMEPSHHA PacCcTOAHKHA THa 2
9.5.3 O0MeH nakeTaMu H3IMEPEHHA PACCTOAHHA THIIA 3

(JOMeH nakeTaMy M3IMEPEHHA PACCTOAHHA THNA 3 BBIIOIHASTCA B JBA 3TANa B
COOTBETCTBHH ¢ Tabauuel 39 u pucynkom 58, [locne okoHdyaHus oDMeEHA NaKeTaMu
HIMEPEHHA PACCTOAHHMA npHemonepetaTHuk A obnanaer sceil mHpopMaumei A1s

BEIYMHCICHHA DACCTOAHHA MIHRAY IBVMA MMPHCMOMNEpeIaTYHEAMH CHCTEMBI ETLS.

Tadbnuua 39 — OOMeH NaKeTaMH HIMEPEHHA PACCTOAHHA THNA 3

FIran Onucanue

[Mpremonepenatars A nepenaet npuesonepeaatdnky B naker gannnix MAC,
1 COJIEPKAIIHA B oe nepefasaemuix fannwx naker TIR| npuknaznoro ypopps

METKH, I NMPHIHMAET NAKST MOITBEDEICTINA i Ack)

[Mpremonepenarurs B nepeaaer npuesonepesaryusy A naker gannux MAC,
2 COAEMEALINH B none nepelaBacMuy Jannux naker TIRZ npurnaanoro yposns

METHKH, I INPHHHMAET MAKST MOOTEEH TSNS i Ack)
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PucyHor 58 — O0OMeH makeTaMy HIMEPEHHA PAacCcTOAHKA THIIA 3
9.5.4 O0MeH makeTaMi H3IMEPSHHA PACCTOAHHA THIIA 4

(bmeH nakeTaM H3MEPEHHA PACCTOAHMA THNA 4 BRIIOJHASTCA B JBA 3TANa B
cooTeeTCTBHHE ¢ Tabnuueid 40 1 pucyvakom 39, T[locne okonvaHHA 0DMEHA NAKSTAMK
H3IMEPEHHA PACcCTOAHHA npueMonepenatduk B obnagaer eceil wadopmauneil ana

BEIMHCICHHR DACCTOAHHA MORAY IBVMA MPHCMOTICPpEIaTHYHREAMH CHCTCMEL RTLS.

Tatnuua 40 — OOMeH NaKeTaMH HIMEPEHHA PACCTOAHNA THNa 4

FIran Onucanne

[Mpremonepeaatuns A nepelaet npuesonepeaardnsy B naker gannmx MAC,
1 COASMPEALIMA B none nepelasieMpy Jannmx naket T4R| npurnasnoro yposas

METKH, B NPHIHMACET NAKST MoOTREHICTIHA i Ack)

[Mpremonepenatuni A nepenaet npaesonepeaatdnsy B naker gannnix MAC,

COMEPEAINA B nojle nepejasacMuy Jaimieix naker T4R2 npuknainoro ypoBbmd

-3

METHEH, I NPHHHMAET MaKeT MOITBEEICTTIA i Ack)
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PucyHor 59 — QOMeH nmakeTaMi HIMEPEHHA paccToAHHA THa 4

FoCT PHCOOMBDE 24730-5-2014

Mpeermonspenative B

T4R 1

9.6 BpeMeHHBIC MAPAMETPBI

BI‘.ICM{‘:HH]:-[E MapaMcTpel MIPHEIATHOMO YPpoOBHA MCTEH NMPHBECICHEL B Tabnuue

41.

Tabnuua 41 — BpeMeHHBIE MapaMeTPhl NPHKIATHOTO YPOBHA METKH

Bpemennoi napamerp

Inauenne

«KopoTiuil MemkaaposLpil npome-
aytors (SIFS — Short Inter Frame

Space)

B coortsercrenn ¢ B

-:-:HFIL‘.‘-.IH. pasagciamines s D=

MOINOCEIEHE [ Taun 5}

200 spe= Teprs= 500 mre

«Cpeanee BpeMa NOBTOPEHHA GIIHIK-

noceIMEAS { T )

[MporpamyupyeMos © warosM | Mc B amanazone ot | me

ao (2701 me

dCyuaiinoee 3HaUeHHE BPeMeH»

[ T."\'. .|III\.'.}

Cayuaitnoe yneno 5 guanaszone [-500 smxe .. 500 mrc]

WIATOM, PABHEIM HAH Menee 230 MEc
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(ronvcanie matatye 41

Bpemennoii napamerp Inavenne

w/lnnrensnocts okna npueMar { Thwa) | [lporpassupyesoe ¢ marom | Mc B auanasone or | me

Ao (2°-1) mc

«Makcumanenoe BpeMs OmHIaNHA 5 Tatink
MOAYYEHHA METKOI MAKETOR OT HH-

thpacTpyrTyphise (T me)

« TafiM-ayT npuknagnoro yposuss | 5 me

';Tll":n.'l..l.'uf' ol ..JI..-II]

'!'!,:IL'lII'[L‘.'Ib][l'.}L' Th OMHANHA [ H3- Hl‘ll.."'l'i'lllll.!itill..‘.".ll:ll.f‘ I-.'Ul][l]l!r'}']’?&]lll:‘]l HEIM BERTOPOM

Mepenus paccTosinas { Ty nekanee)

9.7 lMpoduibs N0 YMOTHAHHID
[Mpofune no yMolI4aHHK XapaKTEPHIVETCA NAPAMETPAMH, NPHBSACHHEIMH B
Tabanue 42.

Tabtnuua 42 — [MapameTprl npodiuia M0 YyMOIYaHHIO

Mapamerp Inavennme
Moaynsuns JAsyxToueynas oproronaneias JTYM
Hlupuna nonocsl vacToT 80 MI'n
LlenTpanias yactoTta 244175 MI'n
CROPOCTL Nepeaidn Janiihix | Mbur/'c

wCpenanee spems  nostopeuus | [Tporpasmupyemoe nonnzosarenenm s auanazone [50 _ 27

DI HE-00CETERS { Tyl 1]

Bosmosnocte nepesanucn Ty [MporpaMmupyeMos NOALIOBATEIEM

W IHTENLIOCTE  OKHA [P HEM Smec

{Thuoe)

Mein [MporpammupyeMoe NONLI0EATENEM B AHANAI0HE
[0.1,2...64]

Bossomnocts nepesanict My, [TporpasyupyeMoe noaLI0BATEIEM

«Uneao SnunE-noanocsuoky | lMporpassupyemoe noasiosateneM B ananasone [1,2.. 8]

{(MNsun)

CSMA/CA ana nakeTos QaniLix Brikmouen

a0
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9.8 ObpadoTka oIHDOK

Ecnu npuemonepenatunk cucTemel RTLS nmoayuaer nakeT ¢ HEHIBECTHBIMH
HJIH HEBEPHBIMH 3HAYMEHHAMH NapaMeTpos HIH KOJOE, 4 TAKKE OH HE MOWET ObiTh
oOpadoTal Mo KakoH-1HOO NPHYHHE, TO BEChH MAKET AOIHEH DBITE NPOHTHOPHPO-

BaH, CCITH HE YEA3aHO HHOSC.

a1
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Npuaoxenne A

{cnpaBounoc)

ﬂ,ﬂ]’l}'ERH BpEMEIIIIDﬁ CETKH NPH JBYHANPABJICHHOM HIMEPEHHH pac-

CTOAHHHA

A.l /lpyHanpaeieHHOe H3IMEPECHHE PACCTOAHHA

OaHH M3 TOAX0T0E BLINOMHEHHA M3IMEPEHHA PACCTOAHHA MEW1Y IABYMA YCT-
POHCTERAMH — AByHANpaeneHHoe Himepenue pacctoaaus (JAHOM) 8 cooTreTcTBHE ©
pucyHrkosM A.l. Verpoiicteo A nepenaer coodmeHue yerpoiictey B, 3anyckas
BHYTPEHHHH cexyHIoMep. YcrpoiicTeo B nonyuaer coobDiueHHe U 3anycKaer CBOi
BHYTpeHHHI cexyHaomep. [locne obpaboTkH noay4eHHOro cooDIMEHHS YCTPOHCTBD
B nepeaaet oTBeTHOE COODIIEHHE YCTPOHCTRY A, OCTAHABIHBAA CBOI BHYTPCHHHI
CEKVHAOMEP., KOTOPLI MOKAIBIBACT BPEMA OTBETA yeTpoiicTea B, HaMepaemoe yeT-
poiicteoM B. ¥crpoiicTeo A nonyuaeTr 0TEETHOE cODDUIEHHME H OCTAHABRIHEALT CBOIl
BHYTPEHHUI CEKYHIOMEpP, KOTOPLI MOKAa3eIBAET BPEMA NPONOMKIACHHS CHrHala B

NPAMOM H OOPATHOM HANPABASHHAN, HAMEPACMOE YCTPOHCTEOM A

YorpoicTeo A YorpoicTeo B
Teouna I TF!EP*:'
~ e (ASK--Y.
n[,p;‘l'ﬁ-ﬁ'ﬁ}
v Y

Pucvior A.l — JIevHanpaBneHHOE H3IMEPEHHE PacCTOAHMA
Bpema pacnpocTpaHeHHA CHTHATA MOKET OBITE BRIYHCIEHO B COOTBETCTRBHH C
ypaBHeHHeMm (ALl )

_ T".-\."-l.l:l-\.' - II—Il...1-~Il\.
2 (Al)

T

P

[MoapobHEIH ananus DorpeiHocTel npueeled & crabaapre [5], D201, dau-
HbIH GHANH3 MOKAIBIBAET, 4TO NOrPELIHOCTL N0 BpeMeHd B 40 MUAIHOHHBIX donei
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{ppm) B COMETAHHH C ANHTENBHOCTEIO nakeTor Donee vem 100 MKC NPHBOANT K TO-
MY, 4TO OLIHOKA OLEHKH HETONYCTHMAN.

B [5] npueeneHsl ABa MeToa 1714 PEIUEHHA JaHHOH NpodIeMsl.

[Tepertii MeToa, KOTOPEIH HalsleacTea «OnOpelencHie yXoaa 4acTOTEl KBap-
LUEBOTO TEHEpATOPpa ¢ MNOMOWBK UHppoBoil caepamed cuctembl» (Characterizing
crystal offsets with digital tracking loops) npueeaeH B crangapre [5], 3.5.7.5.1.
JaHHEIH MeT0[ OCHOBBIBAETCHA HA ONpEIeieHHH TOMHBIX BPEMEHHEIN XapakTepH-
CTHE MPHHUMACMEIX MAKETOB ¢ LEIBK ONPEie/cHHA BPEMEHHOIO CABHIa MEHIY
npHeMHHKOM W nepeaatyikom cuctemsl RTLS, HecMoTpa HAa OTCYTCTBHE CHHXPO-
HU3ALHH BPEMEHHON PaiBepTEH MEKIY ABYMA YCTPOHCTEAMM, HCMOIL3I0BAHHE TaH-
HOTO METOda NPHEOANT K YAOBICTROPHTE/ILHEIM PE3IyILTATAM HIMEPEHHA PAcCTOA-
HU.

Bropoii MeTon HazpleaeTcad «CHMMETPHYHOE IBYCTOPOHHEES ABYHAIIPABICH-
Hoe Mamepende paccroaHuay (CAC-JHOM) («Symmetric double-sided two-way
rangings, SDS-TWR) n npueeaen e cranaapre [3], D.1.3.2. Onucanie 31oro Mero-

A4 € HCIMMWIBIOBAHHEM TEPMHHOIOTHH JaHHOTD CTAHIAPTA NPHECICHO HHARC.

A.2 CuMMETpHYHOE JBYCTOPOHHEEe IBYHATPABJICHHOE HIMEpCHHE pac-

CTOHHHA

[Tpy wcnonbpz0BAHMH JAHHOID METOJa KaXKI0e VCTPOHCTBO OCVIUECTBIAEST
HAMEPEHHE BPEMEHH NPOXOMICHHSA CUTHAIA B NIPAMOM H ODPaTHOM HANpaBIeHHAX,
4 TAKKE BpeMeHH GOopMHPOBAHHA OTBETHOIO coobuienud. Ha pucyare A2 npuee-
neH npuMep uenonsioeadua merola CHC-JAHO/M npy odMmeHe nakeTaMi JaHHBIX C

noJreepaacHiem (Ack).
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YorpoicTeo A YorpoiicTen B

- "W

TRWM -I Tﬁinhrll

AcK) L.y
W

o o

Pucyvuork A.2 — Metoa CAC-JIHO/ npu obMene nakeraMy JaHHBIX C NOATBEP#HE-
HHEM
Bpema pacnpocTpaHeHHA CHIHAILA BBIMHCIACSTCA B COOTRETCTEBHH C YPARHCHH-

eM (A2):

T — Tll.-:ullll.'. _Tll.l.r.:l.-'l. + l-b:-\.'\-ul-\jll - Tk eplyBE
" 4

(A.2)

IHaK «"» 0003HAYAET OLUCHOMHOE 3HAYCHME, KOTOPOC BEMHCIACTCA B DAMKAX
OTKJIOHEHHH BPCMCHHEIX PAZBCPTOR.

BnusaHHe OTKIOHEHHIT BPEMCHHEIX PAZBCPTOR Cp, Cp OINHCAHO VPABHCHHAMH

(A.3) - (A.6).
L FRED M L B T (A.3)
ourtts = VgL 18,02 (A.4)
T = Ty a (L + €05 (A.5)
T = Tl 1+ 8 ) - (A.6)

JeranbHblil aHATHE ITHX YPAaBHEHHI B COOTBETCTBHH ¢ npuiaoxeHuem D 1 3.2

HHIP 802,15 4a npuBoauT K vpaeHeHuw (A 7):

~-T e

Baplya 78 4

4 "'H' f‘&"'?}

Kol

i
(T, =T ) =—(T
4
Ecan ey, ONpeIeaseTed KaKk MAKCHMAILHOC BO3MOMHOE SHAMEHHE €, H €5, TO
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]
:I-FIL.-uI'\- B Tltq:-:l\. A

e LT:::H {a"!'i..H_I

|T|, T,

HDCIE{HI!I:IC}’ IpH O0MEHE NaKeTaMH JAHHBIX C MNOATBECPRICHHEM, B COOTBCTCT-
EHH C pPasiciion # HACTOALIETD CTagdapTra, BpCMA l'hfhp!‘deﬂBElHHﬂ OTBETHOID Co0b-
MEHHA H3BCCTHOE H fi?HE{CHpDBﬂHHﬂE, MOTrpEllHOCTE €00 NPHECICHA B pasilcic )
HACTOALICTO CTAHOAPTA, 4 PATHHALE MOAIY BPCMCHCM fI?D['JMHF!IGBﬂHHH OTBETHRIX CO-
o0eHHH — MeHee | MKC, TO OlWHDKA QUEHKH BPCMCHH PacnpoCTPpaHcHHA CHIMHATA

oyaer Menee 100 nc.
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lpuaoxenne B
(COpaBROYHOE )

CoBMeCcTHMOCTE

B.1 PexoMeHIAIHH IO COBMECTHMOCTH

[Tpu 3xcnnyvarauuy pa3ziuvHelx OecnpoBOIHLIX ceTell CBA3M, paboTalllix B
0JHOH I010CEe 4acTOT, BOIHHKAET BONPOC — KAK 3TH CETH BIHAKT APYD HA JApyra.
Tak kak ana nogocel dactoT 2.4 ['Tu He Tpebyercd AHUESHINH, OHA HCMONBIVETCA
178 paiiHYHBEIN CHCTEM DECHIpOBOAHON paanoceaid. B HacTodAllee BpeMA CHCTEMEL
OeCTPOBOAHEIX TOKANLHEIX CETEil, COOTBETCTRYIOUIME CTAaHAApTY [3], ABIAKYTCA Ca-
MBIMH PACIPOCTPAHEHHLIMH CHCTEMAMM PAJAHOCEAIH, HCNOIBIVIOULIMMH [OI0CY
gqactoT 2,4 T'Tu. Muorue apyruie DecripoBOAHEIE CHCTEME! PATHOCBAZIH HCMIOIBIYVIOT
JaHHy nonocy dactoT. [loasioeatenn cucTeM, paboTa KX B MOA0CE YACTOT, HE
TpeOyIOIEed THUEHIHH, A0MHHL ObITE OCBEJOMISHE O BOIMOMHBIX MMOMEXAX OT
Apyrux cucTes. PaipaboTuHkH, CO3IA0MINE CHCTEMBL, (PYHKIHOHHPYIOIIME B [10J10-
e 4acToT, He TPeOyHWel NHUEHIHHM, J0KHBI NPHMEHATE METOAbl, KOTOPBIE
VAYHIIAKT COBMECTHMOCTE MX CHCTEM € CYUIECTBVIOMIHMH CHCTEMAMH HIIH JaMe ©

OVAVIIHMH CHCTEMAMH.
B.2 OunpeaencHue napaMeTpoB COBMECTHMOCTH

B GoablmIMHCTEE CAy4acB BIAUMHBIE MOMEXH CHCTEM, padoTawlliX B OJHOMH
MOJIOCEe MACTOT, PABHOLEHHLl CHCTEME, CO3Aalieli MMHHMANLHBIE YPOBEHL AIEK-
TPOMAFHATHBEIX MNOMEX APYTHM [0oNb30BaTendM. BenwuuHa nepexpeiTHa 4acToT,
YPOBEHE PaJAHOYACTOTHOH MIOTHOCTH MowHocTH (absm/Tu) M paaHouacTOTHEIN
npofiiis MIOTHOCTH MOIWHOCTH CHOCODCTEYHOT VXVIIIEHHK KadecTBa CHrHAana,
NPHHAMAESMOTO APYIHMH cHeTeMaMmi. BennuiHa BHENON0COBRIX IOMEX, CO3IaHHBIX
HCTOYHHKOM MOMEX, TOXKE ABIASTCA BAXHOH, OCODEHHO NPH HATHYHH Npo0IeMEl «B
OAHMKHER — JaNbHER 30HaX I00A».

OueBHAHO, 4TO MIOTHOCTE MOWHOCTH, 4, CNEI0RATENRHO, YPOBEHE MOIIHO-
CTH W 3HAYMEHHA MOIOC MACTOT ABIAKTCA KIKMEBLIM MAPAMETPAMH, ONPeIeIatoUIHM

XAPAKTEPHCTHER COBMECTHMOCTH.
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B.3 ,.[',]]]r'l'l-l[‘ CHCTEMEBI € CONMOCTABHMBIMH MIOI0CAMHE YACTOT

B HacToAweM cTAHIAPTE HCIOABIYVIOTCH ABC nofockl dactor — 80 MI'y u 22
MI'. [na oueHKH XapakTepHCTHK COBMECTHMOCTH PEalH3alHl CHCTEME], COOTBET-
CTEYVIOLIEH HACTOAILEMY CTAHIAPTY, HEOOXOAHMO PACCMATPHBATE XAPAKTEPHCTHEH
COBMECTHMOCTH TaKOH CHCTEMBI C APYTHMH CHCTEMAMH CO CXOMHMH NapaMeTpaMu
noaoc patoyux dactoT. CHeTemel, cooTeeTcTByiomue HCO/MDK 24730-2, takse
npuMeHAT nogocy dactoT 80 MIu. B cucremax no crannaptam [3] u 5], Brno-
qad ABYXTOMEHMHVIY opToroHanenyvio JIYM B cooTBeTCTBHH ¢ 7.3 HACTOALIETO CTAH-
aapta, Henoneiverca nonoca wactor 22 MIu, CroMT OTMETHTE, CTAHIAPTEl KOM-
miaexkca HMDP 802 1pedyior AeTalkHOTO aHanWia Ha NpeaMeT coBMecTHMOCTH. Pe-
3yabTaTHl Henoas3ioeanua JIYM e cranpapre [5] ¢ aHanWzoM NIOTHOCTH MOWHO-
creil B cooTBeTCTEHH ¢ B2, KOTOpPEIC NOKAZBIBAIDT XOPOLIHE XAPAKTEPHCTHEHN CO-
BEMECTHMOCTH MEKIY CHCTEMAMH, CO3TAHHLIMHA MO cTaHAapTy [3], # ApYrHMH CcHC-
TeMaMu, patotawuMy B nogoce vactoT 2.4 I'T'u, npueenenw B crangapre [5],

npHnoxeHne E.
B.4 HenoabiyveMbie METOAbI

C.'IE‘.,H‘_","[{H.I.H-’]E METOOB NMPHMCHAKTCA A08 COBMOCTHOND HCMONBI0BAHHA CPCEL

MEK 1Y HECKOIBKHMH MONL30BATENAMH H/HAH PATHEIMH CHCTEMAMH.
B.4.1 HacTroTHoe pasaencHne

PaizHble HacTOTHBIE KAHAIL] HCMOALIYHITCA PASHBIMH MOJIB30BATENAMH W/ HITH

CHCTEMAMM.
B.4.2 Bpemennoe paziencHue

PasHele MOAbL30BATENH HW/HIH CHCTEMBI MONVHaT JOCTYI B PAZHOC BPCMA.

HanHbli MeT01 JocTyneH npH kmodeHun CSMA/CA,
B.4.3 Konoroe pazaenexue

bnarogaps scnons3ceaHuy umnyiscoe ¢ JIHM obecneumneaerca kongoeoe

Pa3accHHE © APYIHMHA CHCTEMAMH, 3aHHMAIIHMH ﬂﬁLLI}’I-D MOJCY 4acToT, TadK Kak
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IAHHMAEMAA MOI0CA HacTOT NPH HCIoALIoBAHHH HMNyIkcoR ¢ JIUYM donkme, vem

TpebyerTcs A714 Nepeiatu TaHHbIX.
B.5 OcofenHoOCTH HACTOAWICTO CTAHIAPTA

Hna obecnedMeHHA COBMECTHMOCTH METKH JI0JMHBI COOTBETCTBOBATE HACTOMA-

memy ctasaapTy. CoOTBETCTEHE KOHTPOIHPYETCA HHppaCcTPYRTYpOil.

B.5.1 CooTBeTcTBHE METOK HACTOALUEMY CTAHIAPTY. B ClIYYae HE HAXOEIC-

HHA B 30HE AeiicTBHA HHPPACTPYKTYPEI

Koraa mMerka He HAXOIHTCA 0] KOHTPOJIEM COOTBETCTBYIOLICH HHppacTpyK-
TYPLI, OHA HAXOAWUTCA B COCTOAHHM «[lo yvmonuanuie» (Default state) u nepenaer
BEpeMA OT BPEMEHH HMIHPOKOBEIIATEILHEIE NAKeThl, HCMOIBIYA BCHY MOI0CY YACTOT
2.4 I'Tu. C ToukH 3peHHA COBMECTHMOCTH Ha JaHHOM ITANE METKA CX0MXa ¢ METKA-
M MCOUMDIK 24730-2. HeemoTpa HA TO 4TO HHTEPERAT MEXIY NepesadaMy DIHHEK-
MOCEUIOK ONPeIelAcTCA NONLI0BATENEM, C HENbK YBEIHYEHHA CPOKa cay#xOB DaTa-
peiikH JaHHBIH HHTEPBAl HCIIOABIYVETCA Kak MO®XHO aonbsme. [losroMy Bpema 3aHs-

TOCTH 3hHpa MHEHHMHIHPYETCA.

B.5.2 CooTBeTCTBHE METOK HACTOAILEMY CTAHIAPTY, B CAYVYAES HAXOM/ICHHA B

30HE AeHcTEHA HHPACTPYKTYPEI

Bo BpeMs HaXO®ICHHA METKH B 30HE JAcHCTBHA HHEPACTPYETYPEI J0NOMHH-
TeAbHBIH TpadurE Me®IY METKOH M HHQPaAcTPpYKTYPOH YBEIHYHBAST NPOJOIHKH-
TeAbHOCTL nepeaaun. Ho tak kak MHOPacTpyKETYPa MOMET NepelaTh MeTKaM coob-
HIEHHA, TO HeoDX0AHMO NPHMEHATE CYLIECTBYIOUIME BOIMOKHOCTH YAVHMIICHUA CO-

BMecTHMOCTH. Hanpumep, HCIOALIOBAHHE HACTOTHOTD H BPEMEHHOTO Pa3leeHH.
B.5.2.1 HecnonsioBaHHe 4acTOTHOTO paiIcicHus

HudpacTpykTypa MoKeT HIEHTHHULUHPOBATE HIH NOIYHATE HHPOpMALHKD O
MOJI0CE HacToT DecHpOBOAHOH TOKANBHOH BRIMHCIHTENBHOH CeTH ¢ HAHMEHLILEH
AKTHEHOCTLIO. JlaHHAasA 4acToTa ABIAETCA OUEBHIHLIM BEIDOPOM 114 padoThl CHCTEM
RTLS, coOTBeTCTBYHIIHY HACTOALIEMY CTAHAApTY. Tak KAk B HACTOMALLEM CTaHlap-

TC HCTTONEIYETCA Td He CXCMA PA3ICcICcHHA HacToT, UTO H ﬁECHp{}BﬂJHEIMH OKAIL-
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HEIMH CETAMHM, TO IIH'[l'ipElCT[!_‘r'HT}"]f}EL MOMET COODIHTE METKH © HEODXOAHMOCTH Me-
pexodd Ha COOTBETCTE VI HY L‘BﬂﬁﬂﬂH}r}D noaocy 4acToT.

Mpumevanue - [loapobnoe mogemuposanne cosmectMocTi JTUM ¢ nononssosannem
CXEMEl pataeneling YacToT GecnpoROIHEN JOKANEILIX ceTell npuEeaeno B cranaapre [3], npuno-

wenve E.

B.5.2.2 Henones3opaHHe BPEMEHHOTO Pa3icIcHHA

[Tpu obuapyxenny pUPHOH AKTHBHOCTH B HCHOAbLIYVEMOH NOM0OCE HacToT
HHIPACTPYKTYpa MOMET AarTh MeTkaMm KoMadHay Brmwdenuns CSMA/CA. Taxk kax
HCIMOJIB30BAHHE JIeTEKTHPOBAHHA JHEPIHH 1718 00HAPYKEHWs Hecyuleil 4acToTel AB-
asgercA oDbMHOH npakTHroi, Hanpusep B MHDP 80211, To epoaTHOCTE KONIHEHIT

MHHHMAILHA.
B.5.3 Coemectumocts ¢ HOCOVMBIK 24730-2

Tax kak HacTOAWHI cTaHAapT H cTaHIapT [1] ABIAKOTCA Pa3HBIMH 10 Ha3HA-
HEHHIO H NEPEMHK BOIMOMKHOCTEH, TO Npeanoiaraercd, 4To TOJBKO OJHH H3 HHX
OyAeT COOTEETCTBOBATL TPeDOBAHMAM lonb3oBaTens. ClneqoBaTensHO, OCYUIECTE-
JAAETCA YCTAHOBKA TOMABKO OJHOH M3 BRILIEYKAZAHHBIX CHCTeM. TaK®e HE PEKOMEH-
AYETCA COBMECTHOE HCMNONBIOBAHHE cTaHiapTta [2] W HHQPACTPYKTYPE! ¢ BRICOKOH
MIOTHOCTBHY METOK, COOTEETCTBYIOILEH HacToAmeMy cTanaapTy. OaHAKO, eciad no
Kakoii-mubo nputHHe TpedyeTcs COBMECTHOE HCIONb3IOBAHHE, TO YCTpoicTea, co-
OTBETCTBYIOLIHE HACTOAWEMY CTAHIAPTY, MOTYT ObITE HACTPOSHE! 118 HCIOILI0BA-

HUE OHOH NOAOCK MACTOT C DECHPOBOAHBIMH MTOKATLHBIMH CETAMH.
B.5.3.]1 Ilonoca wactor

COBMECTHOE HCNONL3I0OBAHHE, B YACTH NOJOCKH HacTOT, HACTOALIETD CTaHaap-
Ta C KAHAIOM Decn pﬂEﬂ,ﬂHﬂﬁ JOKAIBHOH CETH CONOCTABHMO C COBMECTHBIM HCIOJIL-

30BaHHeM cTangaprTa [2] ¢ DecnpoBOIHON NOKANEHOH CEThRIO.
B.5.3.2 YpoeeHs HITY4AEMOH MOLIHOCTH

COBMECTHOE HCNONbL3I0OBAHHE, B YacTH YPOBRHA H'EJ]}-"IEIEMDH MOIHHOCTH, HA-

CTOALLEND CTAHAApPTa © KdHAIOM ﬁECﬂpGB{}ﬂH{}ﬁ MTOKAILHOH CeTH BOIMOMHO, €CIH

99
FOCT rOCTPUCOMIK 24730-5-2014 Crpatuua: 105/115

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-24730-5-2014
http://GostExpert.ru
http://GostExpert.ru

MOCT P HCOYM 3K 24730-5-2014
Y316l COOTRETCTBYIOT Kaaccy | unu knaccey Il wanyyaeMoil MOLIHOCTH, YCTAHORIIEH-

HBIM B HACTOALEM CTAHAPTE.
B.5.3.3. Bpemennoi rpafuk

COBMECTHOE HCMOALIOBAHME, B YACTH BPEMEHHOTO rpafiMka, HACTOAILLErO
CTAHAPTa ¢ KaHanoM 0ecnpoBOHONH JIOKANBHONH CETH OCIabieHo, TAK Kak Decrpo-
BOJAHLIE JTOKAJEHBIE CETH ONTHMHIMpORaHL! 114 nepenadd naketoe TCP/IP (Ha-
npHMep, B cranaapte [5], npunokenne E npeanonaraeTcs, 4To THNOBOH NakeTt Gec-
NPOBOAHONH TOKanBHON ceTH umeeT anuuy 1500 Galitor), B TO BpemMA Kak B HACTORA-
leM CTAHAAPTE NEPeJalwTCad B OCHOBHOM IMAKETH HIMEPEHHA PACCTOAHHA, ¥ KOTO-
PBEIX [JHHA NEepeJaBacMblX JAaHHEIX COCTABIAET HecKoasko OaiiToe. [lawme ecnn
MPEeIN0I0KHTh, 4TO JaHHBIe DSCcHPOBOAHOH TOKANBHOH CETH NepeJarTea © BLICO-
KOH CKOPOCTBI), TO NPH NPHMEHEHHH HACTOALIErQ CTAHIAPTA NPOA0IKHTENEHOCTE

BPEMCHH NEpEIdiH ‘ﬁ}',ZI_E'T MCHBILIE, YCM B CIIVHAC ﬁECI’IpDBUﬂHHK NOKANTBHBIX CETEH.
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Mpuaoxenne C
(COPaBROYHOS )

{]II[]EIIEJIE]IHE MECTA HAXOMKICHHA METKH H3 3HAYEeHHH paccrodnuu

B HacTodmeM OpHIOKEHHH NPHBEACHO ONpeJencHHE MEeCcTa HaXOwJIAeHHH
METKH M3 3HAYEHWH PACCTOAHMA, OPH VCIOBHH, MTO HHQPACTPYKTYpa MONYHHIA
IHAYEHHA PACCTOAHHA MEEIY METKOH M HECKONBKHMH YCTPOHCTBAMH CUHTHIBAHHA
cHcTembl RTLS ¢ napecTHrIMH KoopauHaTaMi. MecTo HAXOWIEHHA METKH MOMET
OBITE BBIMHCIEHO 110 METOAY TPHIATEpalHH B CODTBETCTEMH ¢ pucyHEoMm C.1. Hia-
BECTHO, 4TO KOOPAHHATEL METKH N0 OTHOLISHHIO K YCTPOHCTBY CHHTHIBAHHMA CHCTe-
mbl RTLS moryT ObITE BRIMHCIIEHE], MCXOAA H3 MECTa HAXNOMKICHHSA YCTPOHCTBA CHM-
TeigaHuA cucTeMel RTLS u paccrosanua mex 1y MeTKOH H YCTPOHCTBAMM CUHTHIBA-

Hug cucremel RTLS. Ha pucyake C.l paccroanus oboznavenst d 1, d2 u d3.

YCTHOACTRD
CUWTEIEAHUA 1

¥
Parrcianue 2
cTEafl
¥YCTRORCTED
CUNTLIEAHMA 2
oF
YOTROMCTRD
CHUThIEAHIA 3

1

Pucvuaoxk C.] — OnpeaeneHie MeCcTa HAXOMICHUA METKH METOA0M TPHIATEPALIHH
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MaremaTHuecKoe ONUCAHHE METOJA TPHAATEpallHH NMPHBEACHO B CTAHIAPTE
[5]. npunomenne DU, a tarske B cranpapre [2], npuaomenne A, CTOMT OTMETHTE,
4TO PelleHHE YPaBHEHHS TPHIATEPAlHH 3aBMCHT OT CASAVIOUIHX NapaMeTpoB: TOY-
HOCTH LENH, JONYCKA 110 OIHOKE HIMEPEHHA PACCTOAHHA M JOCTYITHOCTH BRIMHCIIH-

TEAbHBIX MOIHOCTEH.
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puaoxenne D
(COPABOYHOE )

MecTo HAXOKTCHHA H POYMHHI METOK

D.1 Breaenne

MeTkn pazpaboranel 414 padOTel COBMECTHO ¢ HHPPACTPYKTYPOIl, KOTOpad
COCTOMT H3 OJHON HAH HecKONBKUX DazoBeIX cTaHUHH. MuHuMansHoe uicno Gazo-
BEIX CTAHIHH 3aBHCHT OT NpodieMbl NOIHLUHOHHPOBAHHA, KOTOPYIO MPEJCcTONT pe-
WHTh. Hanpumep, npu orpaHHYeHHOl AIHHE KOPHAOpA AOCTATOMHO VCTAHOBHTH
0AHY DA30BYI0 CTAHLHIO B HAMAIIE HIH B KOHLIE KOPHI0pA.

Hee unu Gonee HHMPACTPYKETYP MOTYT OBITE COETHHEHEl /1A CO3IAHMA CETH
CHCTEM 1A NOIHIHOHHPOBAHHA.

B oTcyTcTEHEe HHPPACTPYKTYPLL METKA HaxXoAHuTCd B cocToAaHne «[lo ymon-
gqanuton (Default state). B nanHoM cocTOAHHHE METKA NEPHOIHYECKH MTEPEIAET CHI-
Han. JauHwii CHIrHAN ABMACTCA WHPOKOESINATENBHEIM, YTOORI MPEeIyNpekIaTk O
NPHCYTCTBHH METKH I1HOVI0 HHDPACTPYKTYPY. KOTOPAA HAXOIHTCA B 30HE Aeiict-
BHA METKH.

Korna uadpactpykrypa noay4aet cHrHaD 0T METKH, TO OHA MOMKET OCYLIECT-
BHThL HACTPOIKY METKH H 3arpy3IHTh CNHCOK 0A30BBIX CTAHLMIL, ¢ KOTOPBIMH OCYILEe-
CTBASETCA NPOUEIypa HiMepeHHs paccTosHud. (O1Ha H3 KOMAH HACTPAHBAET HH-
TEPBAIL] NEepelatd CHrHala W BRIMOIHCHHA H3IMEPEHHA paccToAHHA. Ecnmu uucio
METOK DONbUIOE, TO HHPPACTPYKTYPA MOKET YEECIHYHTE HHTEPBAI HIMEpPEHHA pac-
CTOAHHA I8 TOro, 4Tobel METKa pewe 3aHHMmana paguoxadan. Ecnu uncno metox
MANEHLKOE, TO HHTEPBAJI BLINOIHEHHS ONEPALHH WIMEPEHMA PACCTOAHHA MOMeT
OBITE ¥YMEHBLIEH JJI8 TOTO, MTOOL! Hallle NOIYHATE MECTO HAXOMKIEHHE METKH.

Koraa undipactpykrypa oDHAPYKHBAST, 4TO METKA NOKH/IAST 30HY ¢ AeHcT-
BHA, TO MeTKa nepepodutes B coctosHue «[lo ymonuanmiwos (Default state). Ecan
METKA NOTepsia CEA3L ¢ HHGPAcTpyKTYPOi, TO 0HA ABTOMATHYECKH [Eepexo/JHT B

coctosrHue «llo ymomuanuwo» (Default state) depes nates nepHoJoE nepeaatu
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onuHE-nocelnkd. Cocroanue «llo ymomuaduoy (Default state) vcnoas3zverca MeT-

KOH 118 POYMHHEA Me® 1Y HHBPACTPYKTYPAMH H 118 NIOHCKA HHPACTPYETYP.
D.2 MYHKUHOHAABHOC ONHCAHKE

Korga tazoras cTaHuHA 00HApPYAKHBAET METKY, HHQPaAcTpYKTYpa HepeiacT
METKE KOMaHIY «¥CTaHOBHThL CIHCOK OJHOPAHTOBRIX VIIOBR H3IMEPEHHA PacCToA-
Hua» (SetRangingPeers) nnu «o0apHTe 0IHOPAHTOBERIE VALl HIMEPEHHA PACCTOA-
Hua» (AddRaningPeers) co cnuckom npuemonepeaatukoe cuctemsl RTLS, koto-
pele OYIYT MCNONBI0BAHL] B KAYECTBE O/JHOPAHTOBLIX VII0B HIMEPEHHA pPAcCTORA-
Hus. Metkn waentuduuupyioTea ceouM MAC-aapecoM, KOTOpEIH pa3sMeliaeTcd B
COOTBETCTBYIOWEM noae koMand. [lonyaenne meTwoil komand «YCTAHOBHTE CIIH-
COK OJHOPAHTOBBIX Y3JI0B M3MepeHHs paccrosausax (SetRangingPeers) u «/loba-
BHTb OJHOPAHTOBRIE Y3kl HaMepeHua paccroaduay (AddRaningPeers) He Bieder 3a

coDO 3anycKk NpoLeIypsl H3MepeHHd PACCTOAHHA.
D.3 MMepenavua pe3visTATOR HIMEPCHHA PACCTOAHHA

Ecan merka noayuaer KOMaHay o nepeiade ordera od WiIMEPEHHH PACCTOA-
HHA, TO OHA A0IAHA NEepelaTh CHHCOK OQHOPAHTOBRIX YUI10B H3IMEPEHHA PACCTOA-
HHA C COOTEETCTBYIIUINMH 3HAMEHHAMM paccTosnuid. Ha ocHOBAaHHM nonyHeHHBIX
Pe3VALTATOR W3MEPEHHIT PACCTOAHHE HH(PPACTPYKTYPA MOMKET BRIMHCIHTE KOOPIH-
HATEI METKH.

B kavecTee AIbTEPHATHBEL METKA MOMKET CAMA BRIMHC/IWTL CBOE MECTO HAXO-
MIASHHE NPH YCIOBHH HATHYHA JOMNOIHUTENBHBIX MPOTPAMMHBIX MOJIVICH W HH-
(hOpPMALIH O MECTE HAXOWKICHHA OTHOPAHIOBBIX Y3I0B H3IMEPEHHA PACCTONHMA, Ne-
pefaBaeMoil, HANPUMEp, B NOAA, OIpeaenieMble NONb30BATEIeM NPEeIblAVIIHY KO-

MaH.
D4 IN'ndpuaneie vkl

Hactoamuil cTaHaapr He PerjaMeHTHPYET PealH3alul HHOPACTPYETYPEL
cuctemsl RTLS. Tem He mMeHee HacTOAWIMI CTAHIAPT HE onpeiciaeT TpeOOBRaAHHH,
FAMNPEIAKIIHY METKAM padoTaTk 0JHOBPEMEHHO KAK Y31kl HHPACTPYKTYPEl H KAK

MeTkn. B nanHom CAYHAC MCTKA HA3BIBACTCAH rHﬁpHﬂHﬂﬁ. HaroToBHTEIH METOK HC-
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NOIBIYVIOT MOJH, OHIpeIcIAcMEIe NONLI0BATENEM ANA HACTPOIKH padoTel TAKHX Me-
ToK. OOHHM M3 NPHMEPOE TAKHX METOK MOMHO HA3BATE «MOOWIBHBIE DA3OBBIC
cranuuu» (mobile base stations). Takue MeTkH CcHadana ONPEaelAOT CBOE MECTO
HAXOMACHHE C NOMOIIEK HHPPACTPYKTYPE M CBOSTD BCTPOSHHOTD NPOrpaMMHOro

obecneveHuA, a 3aTemM HaMHHAKT pﬂﬁ[}TﬂTL B Ka4ecTBEE 0a30B0H CTAHLHH.
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Npunoxenne JA
(COPaBROYHOS )

CBe/IeHHA 0 COOTBETCTBHH CCLIJTOYHLIX MEAKIYHAPOIHNLIX CTaHIap-

TOB HALHOHAALHEIM ¢cTanaapram Poccniickoil Menepannn

Tatonanwua A

(Obo3naqenue Crenens (J0o3Ha4eHHEe H HAHMCHOBAHHE
CChIJIOYMHOTD CODTBCTCTBHA COOTBETCTBYHINETD
MCATVHAPOIHOTO HAHHOHAJALHOTO CTAHJIAPTA
cTaHa1apra
HCOMIK 15963 IDT OCT P MCOMDK 15963-2011

«HMudopmMauHoHHEIE  TEXHOIOTHH.
PagnovacTtoTHas  MASHTHOHKAIIHA
AR YOPaBIeHWs  MPEJIMeTamMH.
YHuKaneHaa HAcHTHQHKaLHA pa-
AHOYACTOTHRIX METOK®

HCOMDK 19762-1 IDT MocT P HCOMDEK 19762-1-2011
«uopMauHorHBEle  TEXHOMOTHH.
Texuonoruu ABTOMATHYUECKOMH
HacHTHRHKAUHN W cOopa JaHHEIX
(AMCH). ["apMOHHUIHPOBAHHBI
chnogapk. Hacte 1. O01He TepMHHE
B obnactH AHC I»

HCOMDIK 19762-3 IDT [OCT P HCO/MDE 19762-3-2011
«HMHudopMauHOHHEIE  TEXHOIOTHH.
TexHonoruu ABTOMATHMECKOH
HaeHTHpHKAUHH W chopa JaHHBIX
(AMCH). ["apmoHUIHpOBAHHBL
cioeaps. Hacts 3. PagnouacroTHas
waenTagurauns (PHYH »
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(xonvaniee maoauys 4.1

(Obo3na4cHue Crenens (J0o3HaAYEHHEe W HAHMCHOBAHHE
CCLLIOYMHOT O COOTBETCTEBHA COOTBCTCTEBYHLICTO
MEAEIVHAPOIHOTO HANHOHAJLHOTO CTAHJAAPTA
CTAHIAPTA
HCOMIK 19762-4 IDT [OCT P HCO/MDEK 19762-4-2011

«MHopMauHoOHHBEIE  TEXHOIOTHMH.
Texnonorum ABTOMATHHECKOH
HIeHTH(RHKAUHH H cOopa JaHHEIX

(AHCH). apMOHHIHPOBAHHEII
cinoeaps. Hacte 4. O0DUIHE TepMHHEI

B obnacT PAIHOCBEASH

HCO/MDIK 19762-5 - *
HCOMDK 24730-1 - ¥
Guidelines  on Limiting - *

Exposure to Non-lonizing
Eadiation, International
Commission on Non-
lonizing Radiation
Protection (ICNIEP),
Munich, 1999

MOK 62369-1 edl.0 - *

HHDP C95.1-2005 - ¥

*[-.-I'.'I'IZZI'I.'IEIfTC'I']i}"IEH]I,]-'[“ A0 CTalmapT OTCYTCTEVET. ;1(] Sro YTREPERICHHA PeR-
MEHAYETCH HCNIOLIOBATL MEPEROT 118 |‘.I}-'E-E‘I:-IH“ ARLIE JIAHNOro .‘n.II.TZ-{-I_'J,}'IlEF-ﬂ,:lI]HI"I CTARAapT. ”n.."!'I-E-
BOJ AaIone Meds IYHAPOIHnoro CTalldapTda HaxaJIdTes B ':-L:'E,'I_i.‘[l-ﬂ_'lhjll‘.lhl FIII[hﬂ]’!.‘-.I-BJI_I.!EIIIIIEI?.] [|]ﬂ][.51,l:
TEXHHYECKHN pEerlaMelToR B CTallIapTan.

I1 pPHMEHANHE B nactoanei tabnume HenolLiosao CIEAYIRUIES YCIOBIIOE o0-
SHAYNSHHE CTENENH COOTESTCTEHA CTANTEPTOR:

- [DT — naenTHYHEE CTARIAPTLL
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