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MpeancnoBue

1 NMOATrOTOBJ/IEH O6wWecTBOM C OrpaHU4YeHHOl OTBEeTCTBEHHOCTbIO «PTJ/IC uccnepgoBaHus n paspa-
60TKM» Ha OCHOBE COGCTBEHHOIO NMEpPeBOAA Ha PYCCKUIA A3bIK aHI10A3bIYHOV BEPCUM CTaHAapTa, YKa3aHHOro
B MyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM MO cTaHgapTusaunm TK 355 «TexHOMorMm aBToMaTU4eCcKoii naeH-
TUdomKaunm n cbopa AaHHbIX»

3 YTBEPX/IEH VI BBEJEH B IENCTBWE lMpuka3om deaepasibHOr0O areHTCTBa No TeXHUYECKOMy pe-
ryiMpoBaHuio 1 MeTposiornn ot 27 dpeBpania 2018 r. Np 104-cr

4 HacTosiwuii cTaHAapT ABNsSeTCA MOANMULMPOBAHHBLIM MO OTHOLLUEHWUIO K MeXAyHapoAHOMY cTaHzap-
Ty MCO/M3K 24730-62:2013 «MH(hpopmaLOHHble TeXHOAOrMn. CucTeMbl MNO3ULMOHMPOBaHUS B peaslbHOM
BpemeHun (RTLS). YacTb 62. CBepXLUNPOKONOIOCHbIN pagnonHTepdelic ¢ BbICOKOW YaCcTOTOM NMOBTOPEHUS UM-
nynbcoB» (ISO/IEC 24730-62:2013 «Information technology — Real-time locating systems (RTLS) — Pari 62:
High rate pulse repetition frequency Ultra Wide Band (UWB) air interface». MOD) nyTeM U3MeHeHMS CCbINOK,
KOTOPble BblAesieHbl B TEKCTE KYPCUBOM U NOAYEPKMBAHWEM CMJ/IOLHON FOPU30OHTa/IbHOM NnHKeli. MNogpobHas
MHpopMaLma 06 N3MEHEHUN CCbIJIOK U 06 BACHEHNS MPUYMH U3MEHEHWUI NpuBeAeHbI B NpuioxeHun Ab. [o-
NOSIHUTE bHbIE MOACHEHNS NMPUYNH U3MEHEHWSI CCbIIOK BblAeNeHbl MyTEM 3ak/10HEHUS UX B PaMKM U3 TOHKMX
NIVHWIA.

B npunoxeHun A npvsBefeHbl TEPMUHOMOTMYECKME CTaTbU N3 MEXAYHAapOA4HOro AokymMmeHTa (15].

CBefieH/s1 0O COOTBETCTBUM CCbIIOYHbIX HaLMOHaIbHbIX CTaHAapTOB MeXAyHapoAHbIM cTaHgapTam, uc-
NoNb30BaHHbLIM B KaYeCTBE CCbIIOYHbIX B MPYMEHEHHOM MEXAYHapoAHOM cTaHAapTe, npuBefeHbl B A0MON-
HUTENBLHOM MpunoxeHun B

5 BBEJEH BIEPBbIE

6 HekoTopble 3/71eMeHTbl HACTOSALEro craHgapTa MOryT 6biTb 06bekTaMu naTteHTHbIX npas. OpraHu-
3aunm MCO n M3OK He HecyT OTBETCTBEHHOCTM 3a YCTaHOB/IEHME MOAJ/IMHHOCTU KakuUX-iMbo UM BCeX Takux
naTeHTHbIX NpasB

MpaBuna NpMeHeHUs HaCTOSLEro cTaHgapTa yCTaHOB/EeHbl B CTaThbe 26 ®eflepa/sibHOro 3akoHa
oT 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTusauum B Poccuiickoii degepauunm». NHdopmauna ob ns-
MEeHEHUSAX K HaCTosLeMy cTaHgap Ty Ny6/IMKye T CS B eXerog>om (Mo COCTOsAHMIO Ha 1 aHBapsA TekyLero
roga) MHopmaLMOHHOM yka3aTersne «HaunoHanbHble cCTaHA4apThl», a oPuLManbHbIl TEKCT U3MEHEHUN
1 MONPaBOK— B €XeMeCAYHOM MH(OPMaLMOHHOM yKaszaTene «HauuoHanbHble cTaHgapThi». B cnydyae
nepecmMoTpa (3ameHbl) WM OTMeHbl HaCTOALLEro cTaHAapTa CooTBeTCTBYOLEee yBeJOM/IeHNe GyaeT
ony6/MKoBaHO B GvkaillemM BbINyCKe eXeMecA4YHOro MHGOPMauVoHHOro ykaslaTensa «HaunmoHanbHble
cTaHgapThl». COOTBeTCTBYOLWAasA MHpopMaL s, yBeJOMNEHNE N TEeKCThbl pasMeLllaloTCsa Takke B UH-
hopMaLMOHHOW cncTeme 06LLero nosib3oBaHns — Ha ouumnanbHOM caliTe dPefepasibHOro areHTCcTBa no
TEeXHNYECKOMY PerympoBaHuio U MeTposaorum B ceTn MHTepHeT (Www.gost.ru)

© CraHpgapTuHcopm. 2018

HacTosmii cTaHAapT He MOXeT GbITb MOTHOCTBIO U/IM YAaCTUYHO BOCMPOW3BEAEH, TMPAXMPOBaH U pac-
NpOCTpaHeH B Ka4ecTBe oMLMabHOrO U3gaHna 6e3 paspelleHns defepasibHOrO areHTCTBa Mo TeXHUYECKO-
My perysiMpoBaHuio U MeTposorum
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BeBepgeHune

OTa cepusa cTaHAapTOB onpeenseT eAuHbI NPOTOKON paanonHTepdelica Ans cucTteM NO3ULMOHUPO-
BaHWs, NCNOMb3yeMbIX B YNpaB/ieHUN akTuBaMu, U UMeeT Le/blo 06ecrneynTb COBMECTUMOCTb U COCO6CTBO-
BaTb MHTeponepa6enbLHOCTU NPOAYKTOB Ha pacTylieM pbiHke RTLS.

HacToswunii 4OKYMEeHT ycTaHaBMBaeT CBEPXLLIMPOKONONOCHbIN pagnonHTepdeiic ¢ BbICOKOW 4acTOTON
NOBTOPEHNS UMMNY/IbCOB Kak TEXHWYECKUIA CTaHAapT 418 CMCTeM MO3ULMOHMPOBaHWS B peasibHOM BpeMeHH,
KOTOpble paboTalT B MeXAyHapOoAHO AOCTYMHbIX CBEPXLUMPOKOMO/IOCHbIX YaCTOTHbIX AMana3oHax 1 KoTopble
npegHasHayeHbl Ana o6ecrneyeHns TOYHOro NO3MLMOHNPOBaHNA (Hanpumep, B Npejesiax HeCKONbKUX AeCAT-
KOB CaHTMMETPOB) C YacTbIMW OOGHOB/IEHNAMU (Hanpumep, OANH pa3 B CEKYHAY).

CncTemMbl NO3MLMOHMPOBAHWSA B peasilbHOM BpeMeHWU SBAATCS 6ecnpoBOAHbIMU CUCTeMaMn, Cnocoo6-
HbIMU ONpeaenaTb MeCTOHaXoXAeHne npegmeTa B II060M MecTe onpeaeneHHoro NpocTpaHcTBa (/1oKaslbHble,
pervoHanbHble, rnobabHble) B TEKYLMA MOMEHT BPeMeHN nan 6/IM3K0 K peasibHOMY BpemeHu. MonoxeHve
onpegensieTcsa nyteM n3MepeHuii hn3myeckmx CBOMCTB paanoKaHana CBSA3W.

KoHuenTyasibHO CyLIecTBYIOT YeTblpe knaccudumkaumm RTLS:

- NO3MLMOHMpPOBaHVEe akTuBa 4epe3 CNyTHWK — TpebyeT MpsAMOKi BUAMMOCTU, TOYHOCTb — A0 10 me-
TpOB;

- NO3MLMOHUPOBaHWE akTUBa B KOHTPONMPYeMOl 30He, HanpuMmep Ha cknage, Tepputopun npeanpu-
ATUA. B a3ponopTe — UHTepecylowasa Tepputopus obopyayeTtcsa npnoéopamm, TOY4HOCTb — [0 3 METPOB;

- No3nUMOHMpPOBaHVe aKTMBOB B 60/1ee OrpaHUYeHHOl 30He — UHTepecytoLas Tepputopus obopyayeT-
ca npubopamu, TOHHOCTb — [0 AEeCATKOB CaHTUMETPOB;

- MO3MLMOHMPOBaHVE aKTBa Ha 3eMHOV MOBEPXHOCTN — C MOMOLLbI0O HA3eMHbIX NPUEMHUKOB, OXBaTbl-
BaloLMX 60/1bLIOe MPOCTPaHCTBO (HanpuMep, BbilleK COTOBOM CBA3U), TOYHOCTb — 200 MeTpoB.

CnepnyeT yNnomsHyTb elle ABa MeToAa No3vuMOHMPOBaHMUA 06bekTa, KOTopble, CKopee, B AeliCTBUTE/b-
HOCTM OTHOCATCSI K TEXHOJIOTMN pagnodacToTHon naeHtudmkaumm (RFID), a He RTLS;

- NO3NLMOHMPOBaHVe aKTMBOB, OCHOBAHHOE Ha TOM, YTO aKTUB B OnpefesieHHoe BpeMs npoLlues ToUKy
A 1 He npoLuen Touky B;

- MO3ULMOHMPOBaHMe aKkTuBa bnarogaps nogaye curHasia camoHaBefleHUs, NocpeAcTBOM KOTOPOro ye-
NNIOBEK C PYYHbIM YCTPONCTBOM MOXET HaTU aKTUB.

MeToa O06HapyXeHWs 3akntoyaeTcsa B MAeHTUMKaunMmM 1 onpeaenieHnn MecTOHaxoXAeHNs, Kak npaBu-
N0. Yepes mynbTuaTepaymio.

Tunbi:

CUCTEMbI onpejefneHne paccTOAHUA N0 BPEMEHWN pPacnpoCTpaHeHUs CUrHana,
aMnAnTygHasa TPUaHrynsaums;

pasHuua BpemeHn npubbitua (TDOA);

coToBas TpUaHrynauus;

CNyTHUKOBas MyJsibTunarepauus;

yron npuoébITUS.

HacTosawmnii ctaHaapT onpegenseT nNpoToKon pagnouHtepdeiica, HeO6Xo0ANMbIA ANA CO3[aHUA CUCTEM
RTLS, ncnonb3ylowmx CBEPXLUNPOKONONOCHbI PaguocuUrHa ¢ BbICOKOW YacTOTOlM MOBTOPEHWUS MMMy 1bCOB,
KOTOPbI ABNSETCA MeXaHU3MOM CUTHanIn3aumm hru3nyeckoro ypoBHSI CBEPXLUNMPOKOMO/IOCHOIO pagnouHTep-
thenca (Ha ocHoBe [13]) U MCNOMb3YET BbICOKYIO 4acTOTy MOBTOpeHus umnynbcoB (BUMW) 16 wan 64 My n
KOMOUHaLUUIO NakeTHO-NO3ULMOHHOW Moaynsaumm (BPM) ¢ aBonyHoii chazoBoli maHunynsaymeli (BPSK).

JononHutenbHble NOACHEHUS TeKCTa CTaHAapTa NpyBefeHbl B CHOCKax U BblAeeHbl KypCUBOM.
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HAUWOHANBHDBI A CTAHAAPT POCCUWNCKOW PELJEPAULUUMN

NHopMaLMOHHbIE TEXHONOMNK
CUCTEMbI MO3NLUNOHNPOBAHNA B PEA/IbHOM BPEMEHW (RTLS)
YacTb 62
CBEPXLWMNPOKONOOCHbI pagnonHTepdeiic ¢ BbICOKOI 4acToTol NOBTOPEHMS UMNY/1bCOB

Information technology. Real time locating systems (RTLS). Part 62.
High rate pulse repetition frequency Ultra W»de Band (UWB) air interface

Jata eBegeHns — 2019—01—01

1 O6nacTtb NpUMeHeHUs

HacTtoawmii ctaHgapT onpegenseT pagvouHTepdielic Ans CUCTeM MO3MLUNOHNPOBaHUS B peasibHOM
BpemMeHu (RTLS). ncnonb3ys mexaHnU3m CUrHasimsaunm hn3nyeckoro YypoBHS CBEPXLUMPOKONO/I0CHOIO paamno-
MHTepdeiica (OCHOBaHHbIM Ha [131). 9Ta cxema MOAYMAUNKN, UCMOJSb3YS BbICOKYH HYacTOTy NMOBTOPEHUS UM-
nynbcos 16 unn 64 My, 1 KOMGMHaLMIO NakeTHOW-NO3uLMOHNOM Moaynsaumn (burst position modulation. BPM)
€ ABou4HOl hasosoit maHunynsumeli (binary phase-shift keying. BPSK). o6ecneunBaeT o4eHb BbICOKUIA ypo-
BeHb 3(P(PEKTUBHOCTU C NOSTHOCTLIO KOTEPEHTHbLIM NPUEMHUKOM.

B pgononHeHue K onpegenieHvo MPOTOKo/a pagnouHTepdieiica Ha OcCHOBe MoAynsumn uU3nyvecko-
ro YpOBHSl HacTOAWMI CTaHAapT onpedenseT NPOTOKOA paguouHTepdeiica, ncxoaa M3 nepegaBaeMbixX MO
paanokaHany coobuieHunii. 3TOT NPOTOKON paguonHTepdeiica nogaepxmsaeT NPOCTYO O4HOHaNPaBIEHHYO
nepegadvy 6a3oBoi 6/MHK-MOCLISIKW, KOTOPas MOXET 6bITb MCMO/b30BaHa Ansi RTLS Ha ocHoBe oAHOHanpaB-
NIEHHOr0 MO3MLUMOHMPOBaHMUS METOAO0M M3MepeHWs pasHuLlbl BpemeHn npubbitus (TDOA), rae MobusibHble
MeTKM Mepuoanyveckn nepefatoT 6/IMHK-NOCLIIKU, KOTOPble MoAyvyaeT MHAPPACTPYKTypa, cocTosuas ns psaa
(PUKCUPOBAHHbIX Y3/10B CUATLIBAHMS.

3TOT NPOTOKON TakXe OMNUMOHa/IbHO MoAAepXNBaET ABYXCTOPOHHIOI CBSA3b U ABYXCTOPOHHEE n3Me-
peHVe pacCTosHUA Mexay YCTpOolCcTBaMu CUMTbIBaHUS M MeTkamy RTLS. Mopaepxka ABYXCTOPOHHEro us-
MepeHns paccTosiHWS TpebyeT [ONOMHUTE/IbHOTO BK/IKOYEHWSI CBEPXLUMPOKONO/IOCHOTO NPUEMHUKa B METKY 1
CBEpPXLUMPOKOMNOIOCHbIX NePeaaTinkoB B UHPPACTPYKTYPY CUUTLIBAHUS.

0O6s3aTeNIbHbIM M0 YMOMYaHuio pabounii pexnm obecneyvsBaeT B3auMogencTBme Mexay MeTkaMmu 1 vH-
hpacTpyKTYpOIi pa3nNnNyHbIX N3roToBUTENEN, @ Ha/lMUYNe HECKOIbKUX AOMNOSTHUTENbHbLIX BO3MOXHOCTEN (Onuuii)
npepgnaraeT pa3padoTUmKy MHPPACTPYKTYPbI TMGKOCTb, YTOGbLI afanTMpoBaTh NoBeAeHUe CUCTEMbI B LIESIOM K
KOHKPETHbIM NOTPEGHOCTAM MPUMEHEHMS.

2 HopmaTuBHbIE CCbIJIKU

B HacToswem cTtaHAapTe UCrofib3oBaHbl HOPMaTUBHbIE CCbIJIKM Ha crefytowme ctaHgapThbl:

FOCT P NCO/M3K 15963—2011 MHopMaLMOHHbIE TexXHoNornn. PagmuovyacToTHaa naeHTudmka-
uma ana ‘/mpaBneHns npegMmeTaMu. YHUKanbHasa naeHTudmrkaumna pagnoyacToTHbIX MOTOK

FOCT P NCO/M3K 19762-1—2011 WHGOpPMaUMOHHbIE TEXHOMOIMU. TexXHoMorMm aBToMaTMYecKol
naeHTUdMKaumn n céopa gaHHbix (JIMCM). F30MOHM3MPOBaHHbIM cnoBapb. YacTb 1. O6WiMe TOOMUHbI B
obnacTu INCN

N3paHue oguymansHoe
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FOCT P NCO/M3K 19762-2—2011 VHcpopMaLMOHHble TEeXHONoOrnn. TexHONornM aBTomMaTMYecKon
naeHTudurKaunm n céopa gaHHblx (JINCM). FapMoOHM3NPOBaHHbI cnoBapb. YacTb 2. ONTuUYeckMe HocuTe-
nn gaHHbIX (OHLL)

FOCT P MCO/M3IK 19762-3—2011 VH(poOpMaLNOHHbIE TEXHOMOIMU. TeXHONOrnMm aBTOoMaTMYECKOWA
naeHTudUkauum 1 céopa gaHHbix (AVCI). FapMOHM3NPOBaHHLIM cnosapb. YacTb 3. PagnodacTOTHas
naeHTundnkauns

FOCT P MCO/M3IK 19762-4—2011 VH(OPMaALMOHHbIE TEXHOMOrMn. TexXHOMornm aBToMaTMYECKOW
naeHTndukauumn n céopa gaHHbix (ANCII\. [AeMOHM3NPoBaHHbIi cnoBapb. YacTb 4. O6LiMe NOHATUA B 06-
nacTu pagMocBsa3n

MpumevaHnsa

1 Ccbinka Ha ISO/IEC/IEEE 8802-15-4 nepeHeceHa B 6ubnunorpaduio [15]. nockonbky B npuioxeHun A HacTos-
Lero cTaHgapTa npvBefeHbl TEPMUHONOTMYECKME CTaTby U3 yKa3aHHOro 4OKyMeHTa, Ha KOTopble COAepPXUTCA CCbl/ika
B pasgene 2 ICO/M3K 24730-62.

2 NCO/M3K 24730-62:2013 copepxuT ccbinky Ha MCO/M3K 19762 «/HopMaLoHHble TeXHONOornn. TexHoo-
My aBToMaTuuyeckoli nageHtudrkauny céopa faHHblX. FapMOHU3MpPOBaHHbIA cnoBapb (Bce yactu)» [ISO/IEC 19762
Information technology — Automatic identification and data capture (AIDC) techniques— Harmonized vocabulary —
(all parts)]. Ha momeHT ny6nukauum NCO/M3IK 24730-62:2013 peiictBoBan MCO/MIK 19762:2008. cocTosAwmii 13
nATM yacTeid. Ha ocHoBe yacTeil 1—4 MCO/M3IK 19762:2008 6b111 NOATOTOBMEHbI MAEHTUYHbIE HALMOHA/bHbIE CTaH-
Aaptbl: TOCT P MCO/M3K 19762-1—2011. TOCT P MNCO/M3K 19762-2—2011. TOCT P NICO/M3K 19762-3—2011.
FOCT P NCO/M3K 19762-4—2011. Ha MOMEHT NPUHATUA HacTosALero ctaHaapTa Bepcua MCO/MOK 19762:2008 oT-
MeHeHa 1 feiicTByeT HoBas BepCUA MexAyHapoAHoro cTaHgapTa [16]. koTopas o6beanHAeT B O4HOM AOKYyMEHTe BCe
paHee ony6/1MKOBaHHbIE YACTU 1 COLEPXUT PYCCKyl0 BEPCULO.

MpumevyaHune — [py NOAb30BAHNN HACTOALMM CTaHAapPTOM LiesiecoobpasHo NpoBepuTb AeicTBrne cCblnou-
HbIX CTaH4apTOB B MH(OPMALMOHHON cucTemMe 06l ero nonb3oBaHMa — Ha oduuManbHOM caiTe ®efepanbHOro areHT-
CTBa MO TEXHWYECKOMY pPerysimpoBaHvio U MeTPOIorun B ceTu VIHTEpHeT Man No exerogHomy MHOpPMaLMOHHOMY yKkasa-
Teno «HauuoHanbHble CTaHAapTbl», KOTOPbIA OMy6NKOBaH MO COCTOAHMIO Ha 1 AHBapA Tekylero roga, v no Bbinyckam
eXeMecsYHOro MHHoPMAaLMOHHOTO yka3aTens «HaunoHanbHble CTaHAapTbl» 3a Tekywuii rog. Ecnv 3amMmeHeH CCbINIoYHbIN
cTaHfapT, Ha KOTOpbIi AaHa HejaTWpOBaHHAA CCblka, TO PEKOMEHAYeTCs MCMOob30BaTh AECTBYIOLLYI0 BEPCUIO 3TOTO
cTaHAapTa C y4eTOM BCeX BHECEHHbIX B JlaHHYI0 BEPCUIO U3MEHEHW. ECNn 3amMeHeH CCbI/IOYHbIN CTaHAapT, Ha KOTOPbIi
AaHa gaTvpoBaHHas CCblfika, TO peKoMeHAyeTCs UCNOoMb30BaTb BEPCUIO 3TOr0 CTaHAapTa C yka3aHHbIM Bbille rOA0M yT-
BepXxaeHnsa (MpuHATUS). Ecnn nocne yTBepXeHUs HacTOSALWero ctaHAapTa B CCbIJIOYHbIA CTaHAAPT, Ha KOTOpbIi AaHa
AaTupoBaHHas CCblfika, BHECEHO U3MEHEeHUWe, 3aTparvBaroLLee NofoXeHNe, Ha KOTOpoe fJaHa CCbi/ika, TO 3TO NOMOXEeHNe
pekoMeHayeTca NpuMeHaTb 6e3 yueTa JaHHOro usmeHeHnsl. ECAn cCbiNoYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
XeHue, B KOTOPOM flaHa CCbinka Ha HEro, PEKOMeHyeTCst MPUMEHATb B HaCTU, HE 3aTparuBaloLLeil 3Ty CCbInKy.

3 TepMuHbI, onpeaeneHns u cokpatieHus

3.1 TepMUHbI N onpepeneHnsa

B HacTosiwem cTtaHgapTe npumMeHeHbl TepMuHbl o TOCT P MCO/M3K 19762-1. TOCT P NCO/M3K
19762-2. TOCT P UCO/M3K 19762-3, TOCT P MCO/M3K 19762-4, [151. a Takxe cnegytolime TepMUHbI C CO-
OTBETCTBYIOLWMMU OnpefesieHUAMN:

3.1.1 nayka nmnynbcos (burst): Fpynna cBepXWNPOKOMNONIOCHbLIX UMMY/ILCOB, UMEIOLWMX MEeCTO B Mo-
cneposartesibHble Nepuoabl 3N1eMeHTa CUrHana.

3.1.2 KoMNieKCHbI kaHan (complex channel): Kom6uHauuns kaHana (Ha LeHTpasibHOW pagMoyacToTe)
1 TPONYHOW KOAOBOV NocnefoBaTe/IbHOCTU.

3.1.3 kagp (frame): dopmat arpermpoBaHHbIX GUTOB, KOTOPbIE NepeaarnTcss BMECTE BO BPEMEHM.

3.1.4 rn6pngHaa moaynauyma (hybrid modulation): Mogynsaumsa, ncnonb3syemas Ha pr3nyeckom ypoBs-
He CBepPXLMPOKOINOJIOCHOrO pagnonHTepdeiica. Kotopas coyetaeT B cebe ABOMYHO (Pa3oBYyHO0 MaHUMyNALMIO
(BPSK) 1 nakeTHO-NO3ULMOHHYIO Moaynauuto (BPM), Tak uUTo A1 AeMogynaumm curdana MmoryTt 6bITb UCMO/b-
30BaHbl KakK KOrepeHTHble, TaK N HEKOTepeHTHbIe MPUEMHUKN.

3.1.5 nepuopg monyaHua (idle period): Mepunopg BpemeHun, B Te4HeHNe KOTOPOro pabota npvemonepesat-
ynKa He NpesycMoTpeHa.

3.1.6 BHYTpeHHUI cuHxpoHusnpyowmnii curHan (local clock): BHyTpeHHUIT CUHXPOHU3NPYIOLNIA CUr-
Han ycTponcTsa.

2
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3.1.7 cpepHaa 4yacTtoTa NOBTOpeHUs umnynbca (4actota PRF) (mean pulse repetition frequency
(PRF)]: NMonHoe yncno MMnynbLCoB B CUMBOJIE, AeNleHHOe Ha NPOAO/HKNTENBbHOCTL CUMBONA.

3.1.8 nognexauwmne nepegave gaHHble (payload data): MHdopmauus, KoTopas Ao/HDkHA ObITb nepe-
[aHa coob6lLeHnem.

3.1.9 MmakcnmanbHas YacToTa NOBTOpPeHMA umnynbca (4actota PRF) (peak pulse repetition frequency
(PRF)]: MakcmanbHasa 4yacTtoTa, C KOTOpOii hnsnyeckmini ypoBeHb CBEPXLLMPOKOMNOSIOCHOIO paanonHTepdein-
ca nepegaeTt UMNY/IbCbI.

3.1.10 kagp nsmepeHuna pacctosaHmna (kagp RFRAME) (ranging frame (RFRAME)]: CBepXwupokorno-
NOCHbIN Kaap, cogepXxalinii B 3aronoske n3nNyeckoro ypoBHsa Habop 6UMToe N3MepeHuUs paccTosHUS.

3.1.11 onopHbIli mapkep (Mapkep RMARKER) (ranging marker (RMARKER)]: MepBblii cCBEpPXLUNPOKO-
NOIOCHBIV MMMYNbC NEPBOro 6uTa 3aronoBka PU3NYECKOro YPOBHS Kafapa N3MepeHUs paccTosHUS.

3.1.12 cumBon (symbol): BpemeHHOlM OTpe3oK 1 nopums nepefaHHoOro curHana, Kotopble Normyeckun
paccmaTpuBaloTCa Kak eMHNUYHOe cobbITMe nepefayn coobLieHns, nepejatolee HEKOTOPoe onpeaeneHHoe
YMC/IO BUTOB AAHHbIX UM MOBTOPSIOLLYHOCA NMOPLUUIO CUHXPOHU3UPYIOLWENO cUrHana.

MpumeuaHnne — TMlogpasgen 3.1 NCO/MIK 24730-62:2013 cofepXuT ccbinky Ha [15]. TepMUHbI 1 UX onpe-
neneHns gokymeHTa [15] yka3aHbl B 4ONONHUTENBHOM MpUIoXeHun A HacTosiLero ctaHgapra.

3.2 CokpauieHus

APY— aBTOMatnyeckasa perynuposka ycunienusa (AGC);
API — npuknagHoi nporpaMMHbI UHTepdeiic;
BPM — nakeTHO-No3uuMoHHas MoAyNAums;
BPSK — aBou4Hasa casoBas MaHUNyIALUS;
CRC — KOHTPO/b LMKINYECKAM U30bITOYHBIM KOAOM;
DPS — auHamunuyeckuii BbIGOP Npeamobybl;
DSN — HOoMep nakeTa faHHbIX.
FCS — KOHTpoOJibHasA nocsenosaTes/ibHOCTL Kafpa;
FEC — npsimasi KOppeKuns owmbok;
BUMN — BbicoKast HacToTa NOBTOpPeHUst mnynscos (HRP);
PCNOC — perucTtp casura ¢ /iMHeliHoOW o6paTHoii cBasbio (LFSR);
HUMW — Hu3kasa yactoTa NOBTOPEHUSA UMMynbLCoB (LRP);
M3b — mnagwuii 3Havawnin 6ut (LSB);
MAC — ynpaB/ieHve AOCTYNoM K cpeje.
MSB — cTaplwunii 3Havawmin 6ur;
PHR — 3aronosok hnM3n4ecKoro ypoBHs;
PHY — cumsnyecknini ypoBeHsb.
PPDU — 610K gaHHbIX npoTokosa (protocol data unit — PDU) ¢o1M3nyeckoro ypoBHs:
PRBS — nceBpgocny4aiiHaa ABOvYHasA NocnenoBaTe/ibHOCTb;
UYMW — uvactoTa nosTopeHus nmnysnbca (PRF);
PSD — cnekTpasibHas N/J10THOCTb MOLHOCTH;
PSDU — 610K cny»xebHbIX AaHHbIX (P3NYEeCKOro ypoBHS;
RF — paguouacToTa;
RFID — pagnovacToTHas ngeHtudmkaums;
RFRAME — kagp v3mMepeHus paccTosHUS;
RMARKER — mapkep namMepeHusi pacCTosAHUSA;
RTLS — cucTteMa no3nunmoHMpoBaHUsa B peasibHOM BPEMEHN:
RX — npuem nam NnpuemHuK;
SFD — paspgenurtenb Haydana Kagpa;
SHR — 3aronoBOK CMHXPOHM3aLUMK, CUHXPOHU3VpYOLWas npeamoyna;
SNR — oTHoLeHne curHan/lym;
SYNC — cuHXpoHMn3aums;
TDOA — pasHuua BO BpeMeHu npubbiTus (paguocurHana);
TOF — Bpewms noneTta (pacnpocTpaHeHnsa pagnocurHana).
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4 0630p

4.1 KOMMOHEHTHI

OCHOBHble COCTaBHblE YaCTU CUCTEMbI MO3ULMOHMPOBAHUS B peasibHoM BpemeHu (RTLS) u B3ammo-
CBSI3b 3TUX KOMIMOHEHTOB MoKa3aHbl Ha pucyHke 1. Kak nokasaHo Ha 3TOM PUCYHKe, METKU B3auMOAeNCTBYOT

C WUHbpacTpyKTypoii. NHpacTpykTypa npefocTaBaseT NpUKIagHon nporpaMmHblii uHTepdpenic (API), uepes
KOTOPbIA NPUIOXEHNE MOXEeT KOHTposMpoBaTb cucTeMy RTLS 1 nonyuyaTb nHcopMaumio 0 MecTe Haxoxje-
HUSA N COCTOSTHUM METOK.

----- OnuUMOHEHBHLIOCOOBLLYHHH MHGIPACTPYKTYpbI VOMHM

PucyHok 1— CocTaBHble YacTu cuctemol RTLS

Kak nokaszaHo Ha puCyHKe 1. METKM 06LaloTCsA C MHDPaACTPYKTYpPOi Yepes pagnonHtTepdeiic. Kak npa-
BWIO. pagnonHTepderic BkIoYaeT onpeaeneHne opmbl CUrHanoB, OPMaTOB NaKeToB, a TakXe KoMaHz 1
OTYETOB /19 0O6MeHa Mexay MeTKamu U MHAPPaCTPYKTYPOin. DTO MOXeT 6bITb NpeAcTaBNeHO Ha YPOBHEBOM
noaxopfe, kak nokasaHo Ha pucyHke 2. Mof06Hble 06 bACHEHNSI MOXHO HaliTK B APYrMx cTaHAapTax, Hanpumep

B [171.

MeTkun WHppacTpykTypa

PucyHok 2 — YpoBHU paanouHTepdeiica

4.2 He nognapaet nog ctaHpapT

MpoekTupoBaHne NHPPACTPYKTYPbl MOMTHOCTBLIO OCTaB/IEHO pa3paboTunKy, Hanpumep MI0THOCTb Y3/10B
cunTbiBaHUsA RTLS. TO. KaK y3/bl CUATbIBaHWA YNPaB/iSAlOTCA U 06LWaoTCa ApYr C APYroM, passepTbiBaHue
MHAPACTPYKTYPbl U TOMY MOA06HOE MOXET ObITb PasHbIM B Pa3/INYHbIX CLLEHapUSAX U 419 CUCTEM pasHbIX Mo-
CTaBLMKOB. B TMnNnuHbIX RTLS. 4TO6LI ONpeAennTb MecTOHaxoXAeHne MeTKu, No KpaiHel mepe Tpu RTLS
y3na CUATbIBaHUA JOJDKHbI NONYUNTb B/IMHK-MOCBLIIKY OT METKU N U3MEPUTbL BPeMs ee MpubbITUS.

4
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4.3 Cuctema

Mocne BKAKOYEHUA NUTaHUSA MeTKa MCNo/sb3yeT Npodhusib NO YMOJSIYaHUIO, COr/laCHO KOTOPOMY OHa
nepnoamyeckm nocbiiaeT 6/IMHK-N0CBINKN. B KaXaoi G6/MHK-NOCbIIKE MeTKa coobuiaeT CBOW (hrnsnyeckunii
aZpec v AOMNONHUTE/IbHYIO MHAIOPMaLMIO O TOM. TAe U KOTAa OHa MOXET MoslyvyaTb KOMaHAbl OT MHppacTpyk-
TYypbl.

NHpacTpyKTypa MOXET UCMOMb30BaTb BPEMSsI MOSYYEHUs] G/IMHK-MOCHLIIKA HECKOIbKUMU CUHXPOHU-
3MPOBaHHbLIMK Y3/1aMU CUUTbIBaHUSA, YTOObI paccuMTaTb MECTOHaXOXAeHuWe MEeTKW, UCMOoMb3ys MeXaHu3Mbl
TDOA.

NHgpacTpyKTypa MOXET MPUHATL pelleHne (A1 METOK C BO3MOXHOCTbIO [IBYXCTOPOHHEM CBSA3U) CKO-
MaHO0BaTb MeTKe BbIMOIHUTL ABYCTOPOHHEE U3MepeHne PacCTosiHUS C PALOM aHa/IOrMUHbIX MO CMOCOGHO-
CTSIM Y3/10B CHUTbIBAHMSA B HENOCPeACTBEHHOW 6/im3ocTn. OTnpaBasAs KOMaHAbl MeTKe B MOMEHT, Korga MeTka
cnywaeT, MHPPacTPyKTypa MOXeT BblOpaTb Y3/1bl CUUTbIBaHUS, C KOTOPbIMU METKa BbINOJHSAET ABYXCTOPOH-
Hee n3MepeHune paccTosHNA. Kpome Toro, MHGpacTpyKTypa MOXeT afantTupoBaTb NoBeAeHe MeTKM K hakTu-
YECKUM YC/IOBUSIM, TakMM KakK KOSIMYecTBO METOK B paguyce AeiACTBUS, KONMYECTBO AOCTYMNHbIX NHPaCTPyK-
TYPHbIX Y3/10B U T. 4,

Korpa meTka C ABYXCTOPOHHEN CBA3bI0 TePSAET NOAK/IOHEHNE K MHPPACTPYKTYype, TO eCTb He nosiyvaet
HUKaKMX KOMaHg, B TeYeHUe onpeaesieHHOro BpeMeHu, OHa BO3BPaLLaeTCsi K PeXMMy Mo yMon4aHuo — nepumo-
Anyeckoli oTrnpaBke 6/IMHK-NOCHINOK.

4.4 CTpyKTypa fOKyMeHTa

HacTosiwmii cTaHgapT npexae Bcero onpegenseT u yctaHaBAnBaeT Tpe6oBaHua K MOAyNaUMmn dusmye-
CKOTO YPOBHsI, 3aTeM onpegesisieT OCHOBHOM hopmaT coobLeHusl, nocsie Yero nogpo6HO onpeaensieT coob-
LEeHns pexnma paboTbl Mo YMO/TYaHUO — C O4HOCTOPOHHEN CBA3bI0 1 COO6LLEHUST (aKyIbTaTVUBHOMO pexnma
paboTbl — C ABYCTOPOHHEV CBA3bIO.

5 CneuunguKkaumm rU3nNYecKoro ypoBHs

5.1 O6wure 3amevaHunsa

CBepXLWMPOKONOIOCHbIA hnU3nNYecKnii ypoBeHb paamnodacTtoTHOro nHtepdelica ¢ BbICOKOW YacToTol no-
BTOpeHnsa nmnynbcos (BUMW) ncnonb3yeT cpefHIol0 4acToTy NOBTOPEHUS UMMNY/IbCOB, KOTOpas HOMWHab-
HO cocTaBnsieT 16 MI'y nnu onunoHasbHO 64 MI'y. ®opma CUTHaA/IOB CBEPXLLMPOKOMNONOCHOrO hrnsnyeckoro
YPOBHSA OCHOBaHa Ha CXeMe UMMNY/IbCHOM paauonepesayn, NCNosb3yloLlelr MMNYAbCbl AaHHbIX B OfpaHUYeH-
HOM nonoce yacToT. CBEPXLUMPOKOMNONOCHbIV (hrn3nyecknini ypoBeHb NoaaepxmBaeT ABa He3aBUCUMMbIX pabo-
ymx guanasoHa:

- HM3KOYACTOTHbIN, KOTOPbIA COCTOUT M3 YETbIPEX KaHA/I0B 1 3aHMMaeT crekTp oT 3.1 go 4.8 u;

- BbICOKOYACTOTHbI/, COCTOAWMA M3 OAMHHAAUATW KaHanoB M 3aHMMalowunii cnektp ot 6.0 go
10,6 Iy,

B KaxAoM KaHasie NogaepXxunBaroTca Kak MUHUMYM AiBa KOMMJIEKCHbIX KaHasa, KoTopble UMET YHUKa Tb-
Hble KOAbl CUHXPOHM3MpYoLLero 3aronioeka (SHR) anvHoli 31 cumBon. CoyeTaHue KaHasia 1 koga npeamoby bl
Ha3blBaeTCA KOMMIEKCHbIM KaHasloM.

CouyeTaHuMe nakeTHO-NO3ULUWOHHOM Moaynsuum (BPM) c agBonyHoi haszoBoii maHunynsuunen — (BPSK)
Mcnonb3yeTca A1 NOALEPKKN KaK KOTePEHTHbIX, TaK U HEKOTePeHTHbIX NMPUEMHUKOB, UCMOMb3YIOWMX 06LLY0
cxemy curHanmnsaummn. CoyetaHne BPM-BPSK ucnonb3syeTtcs ana MoaynsumMm CUMBO/OB, IAe KaxXAblii CUMBOA
COCTOMT M3 aKTUBHOW Nayvky CBEPXLIMPOKOMNOMNOCHbBIX UMNYNbCOB. PasnnyHblie CKOPOCTU nepegayun noaaepxm-
BalOTCA 3a CYET UCMOJIb30BaHNS Nayek NepeMeHHOol ANVHbI.

PucyHok 3 nokasbiBaeT nocsiefoBaTe/IbHOCTb 3TarnoB 06paboTKu, UCMO/b3yeMblX A1 CO34aHUS U MO-
OynupoBaHusa nakeTa. NocnepoBatesibHOCTb AeNCTBUI, yKasaHHbIX 34eCb A8 NepefaTyuka, UCNosb3yeTcs
B KauyecTBe OCHOBbI A1 OOBACHEHNSA CO3[4aHUA CBEPXLMPOKONOSIOCHOro curHana. Cnegyet obpatute BHU-
MaHMe. YTO YacTb pPUCYHKa 3. OTHOCALLAACS K MPUEMHUKY, SIB/ISETCS CNPaBOYHOM U NpeAHa3HavyeHa TO/IbKo B
Ka4yecTBe OPMEHTUPA K OCHOBHbIM LlaramM, KOTopble /lo60i COBMECTUMbIV CBEPXLLMPOKONOIOCHbI NPUEMHMK
[O/DKEH peanu3oBaTb A1 YCMNewWwHOoro AeKoaMpoBaHnsa nepesaBaemMoro curHana.
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Bur

aavwWwix

PucyHok 3 — lpoxoxaeHune curHana*

5.2 P@XMM MOTKM MO YMOJIYaHUIO A1 CBEPXLWMPOKOMOMIOCHOTO paguouHTepdeiica
C BbICOKOI1 4YacTOTO MOBTOPEHWS MMMY/bLCOB

Mo ymonyaHuio paboure napameTpbl AN METKM AO/MKHbI ObITb CreayoLWnMn:

- AnanasoHOM MO YMOJ/IYaHUIO, KOTOPbI UCMOMb3YeTCs METKOW, A0/MKeH ObITb KaHan 5. OH nmeeT ueH-
TPpa/IbHYIO 4acToTy 6489.6 MI'L,. ITOT AMana3oH LUMPOKO NpUeM/IEMbIN 1 Nogxoaawmii AN UCNOb30BaHUs BO
MHOIMX pernoHax mMupa;

- Tam. rge HauMoHas/IbHble MpaBuNa 3anpewarT nepegadvy B npegenax 3Toro AnanasoHa Mo ymosya-
HUIO. B KAYeCTBe a/ibTEPHATUBbLI MOXET ObITb MCMO/Ib30BaH APYroii CBEPXLIMPOKOMNOIOCHbIA KaHan BMecTe co
CBSI3aHHbIM C HMM KOAOM Mpoam6ysibl cornacHo tabnuue 6;

- HOMWHaNbHasa ucnosblyemas meTko UM goskHa 6biTb 16 MIy;:

- MO YMOJITHaHMIO KOAOM rnpeambyribl, UCMNO/b3yeMbIM METKOW A1 nepefayn G/IMHK-MOCLINIOK, AO/MKEeH
6bITb KOZ, Npeam6y/bl 3;

- MO yMON4YaHWio A/inHa npeambysibl fO/KHA COCTaBNATbL 256 cumBonoB. Ecnn aTa gnvHa npeamoynbl
He noaAepXnBaeTcsi METKOM, B KA4eCTBe a/ibTePHaTMBbI MOXET ObITb UCMO/Ib30BaHa Npeambyna gnvHon 1024
CUMBOSa;

- N0 YMOJTHaHWIO CKOPOCTb Mepefayn AaHHbIX J0/MKHa 6bITb 850 K6/C:

- M0 YMO/I4aHMIO NEPUOANYHOCTb OTAPaBKN B/IMHK-NOCLINIOK AO/HKHA COCTaBAATb TPU CeKyHAbI:

- K3TOMY 3HA4YeHUIO AO/DKHbI OblTb MPUMEHEHbI CnyYaiHble KonebaHus Tak. YTo6bl METKU C 6M3KMMK
yactoTaMu KpUCTa/1/10B CUHXPOHM3aL N He OCTaBa/ICh A/INTeNbHOE BpeMs 3a6/10KMPOBaHHbIMU BCeACTBYE
KONNU3nn nepegayn.

5.3 ®opmart 6n10ka PPDU

PucyHoK 4 nokasbiBaeT chopmaT CBEPXLUMPOKOMNOSIOCHOIO Kaapa, KOTOPbI/i COCTOUT U3 TPeX OCHOBHbIX
KOMMOHEHTOB: CUHXPOHMU3UpPYOLLEero 3arosioBka (SHR). 3aronoska dunsndeckoro yposHs (PHR) n 6noka cep-
BUCHbIX AaHHbIX dmn3nyeckoro yposHs (PSDU). Ana yao6eTBa CTPpyKTypa naketoB 610ka PPDU npeacTtaBneHa
TakK, YTo KpailHee neBOe Mnose, Kak HannmcaHo B HacTosLWeM cTaHAapTe, AO/DKHO ObITb NepefaHo Uan nosyye-
HO nepBbIM. Bce MHOTOOKTETHbIE MOJIst AO/HKHbI NepeaaBaTbCsA UM NPUHUMATbLCS, HauyMHas ¢ MaaLwero 3Ha-
Yallero okTeTa, a kaxAbli OKTeT A0/KEeH NnepefaBaTbCs UKW NPUHUMATBLCS, HauMHas ¢ MagLero 3Havaliero
6uta (LSB). TOT )Xe nopafok nepefaydn fO/HKEH NMPUMEHATLCA K NONAM AAaHHbIX.

Mpeambyna 3aronoBka SHR naeT nepBoii, 3a Hell cnegyeT 3aronoBok PHR 1, HakoHey, 610k PSDU.
Mpeambyna 3aronoBka SHR Bcerga otnpaBnseTcs Ha 6a30BoOl ANA Koga npeambysbl CKOPOCTU. 3arofoBOK
PHR nepepaeTcs ¢ HOMUHa/IbHO CKOpPOCTbLIO 850 K6/C A58 BCEX CKOPOCTEN nepegayn gaHHbIX Bbiwe 850 k6/c
1N C HOMUHaJIbHOW CKOpPOCTbIo 110 K6/C AN HOMUHa/IbHOM CKOPOCTW Nepegayn faHHbix 110 k6/c. Bnok PSDU
OTNpaBNseTCsa CXenaemMoli CKOPOCTbIO Nepefaydn gaHHbIX MHOpPMaLMn, Kak onpeaesnieHo B Tabnuue 3 — na-
pameTpbl. 3aBUCALLME OT CKOPOCTU N CUHXPOHM3aLUN.

* Ha pucyHke 3 SECDED — kof c ucrnpas/eHVeM OHOI 1 06HAPYXXEHMEM ABYX OLUNGOK.
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5.3.1 MNpouecc kognpoBaHus 6s1oka PPDU

Mpouecc KoaMpoBaHUA COCTOUT M3 MHOMMX LIaroB, Kak Noka3aHO Ha pucyHke 4. [letann 3TUX LLarosB
NOSIHOCTLIO OMMcaHbl B NOCNeAYyOLWMX MNOANYHKTaX, Kak yKkaszaHo B C/iefyiolieM CrUCKe, KOTopbIi npegHasHa-
YeH ANnsa o6neryeHnss NOHMMaHNS 3TUX AeTanei:

a) BbINOMHSAOT KogMpoBaHue Puga — ConomoHa gaHHbIX 6510ka PSDU, kak onucaHo B 5.4.3.1.

b) co3gatoT 3aronoBok PHR. kak onncaHo B 5.3.6.1;

c) k 3aronioBky PHR go6aBnsoT npoBepoyHble 6uTbl nons SECDED. kak onucaHo B 5.3.6.2. 1 npuco-
eAnHATCAa K 6n1oky PSDU;

d) BbINOHAIOT Aa/ibHelillee CBepTOYHOE KOAMpPOBaHue, kak onucaHo B 5.4.3.2. CnefyeT o6paTutb BHU-
MaHu1e, YTO B HEKOTOPbIX C/lydasx Npyv CKOPOCTU nepefayn AaHHbix 27 M6/c cBepTO4HOe KoAMpoBaHue Mnons
DaHHbIX 3WPEKTMBHO 06X0ANTCA 1 ABa 6UTa faHHbIX KogupytoTcs BPM-BPSK cumBosiom,

e) 6ok PSDU moaynupyeTcs 1 paclimpsieTcsl corsiacHO MeToAy, onMcaHHOMY B nNyHkTax 5.4.1 n 5.4.2.
Bnok PHR mogynupyeTcs ¢ ncnosb3oBaHvem mogynauun BPM-BPSK Ha ckopocTtu 850 K6/c nnm Ha CKopocTu
110 k6/c (Npn ckopocTn Nepegaun AaHHbIX 110 K6/c). a none AaHHbIX MOAY/IMPYETCA Ha CKOPOCTU, yYKa3aHHOM
B PHR;

f) n3 nona SYNC (ucnonb3yemoro a5 KoHBepreHuun APY. Bblbopa pasHeceHUsl, Mosy4eHNss CUHXPO-
Hu3aumm n rpyboro 3axeara 4acToTbl), a Takxke u3 nons SFD (koTopoe ncnonb3lyeTca ANS ykasaHua Havana
kagpa) cosgaetcsa none SHR npeambynbl. Mons SYNC n SFD onucanbl B 5.3.5.1 1 5.3.5.2 cOOTBETCTBEHHO.

BNoK CnyxeGHbIX JaHHbIX
tdusnyeckoro yposHu (PSDU)
MepemeHHas gnuHa: 0-127 cutetoe

C BEPXHETO YPOBHSA

Mone flaHHbIX (HC pacWMPeHHbIX U A0

KoguposaHue Pnga-ConomoHa

[lo6aBneHue 3aronoska hU3NYECKOro
YPOBHMU

flo6aBneHne 6UT ANs UcnpaBneHnn
0fHOI 1 06HapyXeHUs A4BYX OWNBOK
(SECDEO)

CBepToyYHOE KoAMpoBaHue

Pacwupexune
BcTaska
CUHXPOHU3NPYloL et CuHxpoHnsnpyowas
npeam6ysbl npeambéyna
CUHXpOHM3Mpytouan
Moaynauu7 npeambyna
CKOpOCTh

3aronoBoK husnyeckoro
ypoBHA (PHR)
136ut

3aronoBok husnyeckoro
ypoBHs (PHR)
19 6ut

3aronoBok husnyeckoro
ypoBHs (PHR)
42 6uta

3aron0BoK hU3nyeckoro
ypoBHa (PHR)
21 cumson ¢ 850 unm 110x6*0

3aros10BoK pU3n4ECKOro
ypoBHA (PHR)
21 cumBon @ 850 unu 110k6>*c

3aronoBok husnyeckoro
ypoBHA (PHR)
21 cumoon 650 unmn 110x64:

850 K6/c nnu 110 k6/c

CBEPTOYHOrO KOAUPOBAHUSA)
MepemeHHas gnuHa: 0-1203 6ut

Mone faHHbIX (He pacWwUpeHHbIX U [0
CBEPTOYHOTO KOAMPOBAHUA)
MepemeTwas gnuHa: 0-1208 6uT

Mone gaHHbIX (He paclWuUpeHHbIX U A0
CBEPTOYHOTO KOAMPOBAHNSA)
MepemeHHasn gnuHa. 0-1208 6uT

Mone aeHHbIX (NOCNEe KOAMPOBaHNA
nepe/ pacliupeHnem)
MepemeHHan gnunHa: 0-2416 6uT

Mone gaHHbIX
0-12C8 cumMB0ON0B @ NepemMeHHas
CKOpOCTb

Mone paHHbIX
0-12CS cMMBO/OB & MNepeMeHHas
CKOpOCThb

Mone gaHHbIX
0-1208 cumBonos C3 nepemeHHas
CKOpOCTh

o603HauyeHHas B 3arosoBke
u3nyeckoro yposHs

PucyHok 4 — Mpouecc kogmpoBaHus 61oka PPDU

Tabnuybl 1 1 2. nokasbiBatoT, kKak 19 6utoe saronoska (HO-H18). N 6uToB gaHHbIxX (DO-DN1) n aBa KoH-
ueBbix 6uta (TO-T,) oTo6paxatoTcsa cumBonamu. B aTux Tabnuuax B ctonbue «bUT NONAPHOCTU» UCMOSb-
3yeTcs onepaTtop ucknwvatowee WA (¢ . 3TK Tabnmubl Takxe MNoKasblBalOT, KOrga UMeeT MecTo Mnepexop,
OT 3aro/sloBka GUTOBOI CKOPOCTU K CKOPOCTM nepefayvn AaHHbIX. CnefyeT o6paTuTb BHMMaHWe, YTO JIMHUSA
3a[epPXXKN CBEPTOYHOIO KoJa VMHULMannsnpyeTcs B Mosb. [0 3TOl npuunHe 6mMT no3vuum cumeona 0 Bcerga
OO0/MKeH 6bITb Hy/leM. OTO O3HavaeT, YTo cuMmBon 0 Bcerga nepegaeTcs B NepBOl NO/IOBUHE NepBOro CUMBOA
3arosioBKa.
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Ta6bnunya 1— OTobpaxeHue 6UTOe 3arofnoBka, GMTOB AaHHbIX U KOHLEBbIX 6UTOB Ha CMMBOJIbI NPU COOTHOLUEHUN
Butep6un 0.5

Homep cumBona BxopAHble faHHble But nosnuyun But nonapHoctu
0 HO 0 «0
1 H, Ho H,
2 H2 H, Hqo H 2
3 H3 Hs H,©H3
21 cumBON 3arosioBkKa
16 . s HU@HT Ha ckopocTu 850 K6.'c
17 H17 H.B H,50H 17
18 H.8 H 17 H18OH 18
19 DO H 18 H,7©00
20 D, DO H,8®0I
21 d2 D, d0® d2
e o on bngppno N CMeOOR et
N+18 i oN-2 DN®Dnl  gamele
N+19 To oN -t Dn20TO
N+20 T, To DN.i©OT,

5.3.2 CTpyKTypa cnmeona

B moaynsaummn BPM-BPSK cnmBOon cnocobeH nepeHocuTb ABa 6uTta MHdopmaymn: ognuH 6UT NCNob3y-
eTcs on1a onpegesieHns nosvumMyi navyku UMMybCoB, a AOMOSTHUTE bHbIA BGUT ucnonb3yeTcs AN MOAYAUUK
hasbl (MONAPHOCTLN) ITOWM cCaMOii Nayku.

CTpyKTypa 1 CUHXPOHU3ALNA CMMBO/IA UNTIOCTPUPYIOTCA Ha pUCYHKe 5. KaxAbli cMMBOA A0/KEH CO-
CTOATb U3 LLe/IOr0 YMca BO3MOXHbIX MO3MLMIA 3/1eMeHTa curHana Nc AnvtenbHocTbio Tc kaxaas. O6uasn
NPOAO/HKUTENBHOCTL CUMBOJ1a, 0603HaYEHHast Kak 7dsyrm. 3af,aeTcs BblpaxeHnem Ta = NcTc. Kpome TOro,
Kaxabli cuMBON AennTca Ha aBa BPM-nHTepBana. kaxaplii AnutenbHoCcTbio 7BPM = 7dsym/2, uTo genaeT BO3-
MOXHOW ABOUYHYIO MO3ULMOHHYIO MOAYNALMIO.

Mayka nmnynbcos hopmupyeTca nytem rpynnuposkn Ncpb nocnefoBaTesibHbIX 3/IEMEHTOB CUrHana u
MMeeT NpoAo/KNTENbHOCTL 7hufs[ = Wepb7c. PacnonoxeHne nayky uMnynbCoOB B NEPBOW 1AM BTOPOI NONOBU-
He cMmBosia 0603Ha4vaeT oanH 6UT nHpopmaumn. Kpome Toro, dhasa naykm MMnynbeos (-1 nnum -U) ncnonbsy-
eTca onsa 0603HavYeHUs BTOporo 6uta nHdopmaymn.

B kaxJoM WHTepBasie CUMBOMa [0J/DKHA NepefaBaTbCA eAUHCTBEHHAas nayvka MMMy/ibCcoB. TOT hakT,
4YTO O/INTENBHOCTb MaykM MMMY/IbCOB, Kak NpaBu/i0, HAMHOrO Kopouye, Yyem AuTenbHOCTb BPM. To ecTb
Thursl «  7BPM. obecneunBaeT HEKOTOPOe NogaB/ieHMe MOMEX MHOronosib30BaTeNIbCKOro goctyna B chopme
BPEMEHHbIX CKaykoB. O6Liee YNC0 NPOAO/IKUTENIbHOCTEN Nayek NMMYNbCOB Ha NPOTSXKEHUU O4HOIO CUMBO-
na Abufs. coctaBnsieT Whurbt = 7dsym/7 bursl. UTo6b1 OrpaHnYMTb 3HAHYMMOCTb MEXCUMBOJSIBHOM UHTEpdEpPeHL M,
BbI3BaHHOW MHOrO/y4YeBbIM 3aTyXaHMeM, Naykn NMNyAbCOB AO/TKHbI COAEPXaTbCA TOMbKO B NepBOV NO0OBUHE
Kaxgoro TBpm nepuoga. MoatoMy Tonbko nepBble Whop = Wous¥4 BO3MOXHbIX MO3ULWIA Navykn MMMYNbCOB
ABNAOTCA KaHAnAaTaMu 418 CKayka no3vumu naykm nMnysibCos B Kaxaom BPM-nHTepBane. Kaxaas nosvums
nayvykm MMNYsIbCOB MOXET MEHATLCA OT CMMBOA K CUMBOJ/1y B COOTBETCTBUMN C KOAOM MNceBAOCyYaliHOl nepe-
CTPOWKW. Kak onucaHo B pasgene 5.4.

8
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Ta6nunya 2— OTO6paxeHne 6GMTOB 3arosioBka, OUTOB AaHHbIX U KOHLEBbIX GUTOB Ha CUMBOJbI NPU COOTHOLUEHUN
Burepbun 1

Homep cumBona BXOAHblE AaHHble Bu! nosnyun BUT nonsipHoC1n
0 HO 0 Ho
1 H, Ho H,
2 H2 Hi HO@H2
3 H3 H2 H,pH3
21 cvmBON 3arosioBka
16 Ha ckopocTu 850 kb6/c
H1s H,5 H,4©H ,6
17 W17 Hie H,50H,7
18 Hi1s Hi7 H,60H18
19 To H,a H1©TO
20 T1 TO HAOT,
21 DO.D, Do D,
d2.d3 a2 b3
1/2 N cumBONOB faH-
HbIX Ha CKOPOCTW NB-
pBAAYM AaHHBIX, Ha-
1/2 N+19 DN-6, °N-5 D N-6 °N 6 npumep. 6,8 M6/c
1/2 N+20 ox4  °N 3 DN4 oN-3
12 N+21 DN-2. °N-1 °N-2 Dn.1

5.3.3 BpemeHHble napameTpbl PSDU

3aBrICMMble OT CKOPOCTY Nepefayqn n CUHXpoHM3aLumn napameTpbl 610ka PSDU cBefgeHbl B Tabnuuy 3.
B npegenax kaxgoro kaHana {0:15} nukoBasa UMW gomkHa coctaBnATb 499,2 My, 3TOT TeMn COOTBETCTBY-
eT HanbosiblUeil YacToTe, C KOTOPO COBMECTUMBbI NepefaTymk fO/DKEH M3nyvaTb UMMybCbl. Kpome Toro,
cpegHaa UMW onpegenseTca Kak obLiee 4nicio MMMYNbCOB, U3/lyvYaembiX 3a AIMTENIbHOCTb CUMBONA, AeNeH-
HOe Ha A/INTe/IbHOCTb CUMBO/A. Ha NpoTsxxeHUn npeambysbl 3aronoska SHR-4acTu CBepXWMPOKONOSIOCHOTO
Kagpa nvkosasa n cpefHas UMK no cywectBy OANHAKOBbI, MOCKOSIbKY UMMNY/bCbl U3/Ty4atoTCA paBHOMEPHO B
TeyeHne Kaagoro cMmeosia npeambynbl. OfHAKO Ha NPOTAXeHUU YacTn 6noka PPDU. cogepxalen aaHHble,
nukosas n cpefHsas Ul otanyarotcsa n3-3a rpynnupoBaHns MMMy/IbCOB B NnocriefoBartesibHble [4/INTeNIbHOCTH
3/1eEMEHTOB cuUrHasna.

CylecTBYIOT ABe BO3MOXHbIe AJIMHbl Kofa npeambynbl (31 nnav 127) v aBe cpegHue UMNn (15.6 nnim
62.4 Mru). CoBMecTMMOoe yCTPOMCTBO 4,0/HKHO OCYLLECTBSATE NOAAEPXKKY A/IMHbI KoAa npeam6ynbl 31 1 3Ha-
yeHue UMK 15.6 MIy, gnsa PSDU. kak nokasaHo B Tabnuue 3. Micnonb3oBaHue AUHbI Koga 127 saBnsetcs
onuueli: Npu ee peanusaymm 3HaveHne UMM go/mKHO cocTaBnsaTb 62.4 My,

CBepXxLWwunpoKononocHble KaHasibl {4. 7. 11. 15} ABNAOTCA AONOSIHATE/IbHBIMU U OT/IMYAOTCA OT ApY-
rMX CBepXWWMPOKOMNOIOCHbIX KaHasoB 60nblieli MPOnyCcKHOW CNOCOBHOCTLIO nepefaBaeMblX CUTHaI0B
(> 500 Mlu). 3T KaHanbl NepPeKpbIBAOT KaHa/lbl C MeHbLUEel MNPOMYCKHOW CNOCOGHOCTLI. Bonblias npo-
nyckHasi CNoCcOBHOCTL MO3BOJISIET YCTPOLicTBaM, paboTalowmm B 3TUX KaHanax, nepefaBaTb 60/bLUYHO MOLL-
HOCTb (MpY PUKCNPOBAHHOM OFpPaHUYEeHNM CNEKTPasIbHONM N/IOTHOCTU MOLLHOCTHN), U TakuM 06pa3om OHU MOryT
[OCTUYb 60MblUe AaslbHOCTU CBA3W. Bosblias WMpUHA NOOCkl UMMNY/IbLCOB NpeasaraeT NoBbIWEHHOe Co-
NPOTUB/EHNE MHOrO/ly4eBOMY 3aTyxaHuto. Kpome Toro, 60nbluas nponyckHas CnocoOHOCTb BedeT K Gonee
TOYHOI OLEeHKe paccTosHuA. [lonycTMble CKOPOCTU Mepefayv faHHbIX, ANIMHa Koda npeambyrbl, 4acToTbl
NOBTOPEHMA VMMMNY/ILCOB W BPEMEHHbIE MapaMeTpbl MOAYNALMM NpuBeAeHbl B Tabnvue 3. Kaxablii cBepxLum-
POKOMNOMOCHBIN KaHan [onyckaeT HECKO/IbKO CKOPOCTel nepefayun faHHbIX, YTO AOCTUraeTcs nyteM n3mMeHe-
HUS KONIMYeCcTBa 3/IEMEHTOB CUIHaa B Nayke NMNY/IbCOB, B TO BPeMs Kak ObLee KOSIMYeCTBO BO3MOXHbIX MO-
31U Nadyek MMMY/IbCOB OCTaeTCs MOCTOSAHHbLIM. [03TOMY NPOAO/HKUTENBHOCTE CMMBO/Ia 7Heym nsmeHsetcs,
YTO6bI NONYUYNTHL 3aABMIEHHYIO CKOPOCTb NepeAayn CMMBOIOB U GUTOB.
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Ta6nunuya 3 — NapameTpbl, 3aBUCUMbIe OT CKOPOCTU 1 CUHXPOHMU3ALMN

Mogaynsyus
n KogunposaHue
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PucyHok 5 — CTpykTypa cumeona

(rTn)

mmMnynbcoB (NVI0)

11rri1

CTpyKTypa CUMBONA faHHbIX
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31.20
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0.85

6.81

27.24
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15.60

15.60

15.60

15.60

62.40

62.40

62.40

62.40

MakcumanbHaa UYMW coctaBnsiet 499.2 MIy. 3To MakCMMas/lbHas yactoTa B Merarepuax, Ha KOTOPOW
COBMECTUMbIN MepeaaTyunk AO/HKEH U3ydaTb MMNYNbCbl. MakcumanbHasa UMW Takke MCNonb3yeTcs, YTobbl
nony4nTb A/INTENIBHOCTL 3/1IeMeHTa curHana T. no copmyne Tc = 1/Makc.UMW. BenuumHa Tc cocTaBnsieT
OKOJ10 2 HC. LleHTpasibHble 4acTOTbl U MOJIOCkI MPOMYCKaHNA KaHasoB npusefeHbl B Tabnvue 11. Cnegyet
06paTUTb BHUMaHue, 4TO Mosiloca NponyckaHnsa Heob6s3aTesIbHO 06paTHO NPOMNOpPUUOHaNbHA A/IUTENBHOCTH

anemMeHTa curHana c. Popma nmnynbca 1 NpornyckHast Cnocob6HOCTL onpegeneHbl ganee B 5.5.3.1.

1e}
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Ddur3nyecknii ypoBeHb CBEPXLUMPOKONO/IOCHOrO paanonHTepdenca CoAepXNT HECKONbKO A0MNOHUTE b
HbIX CKOpOCTel nepefayn faHHbIX, ANVH Koga npeambynbl 1 UMW, Tabnnua 3 onucbiBaeT OCTaslbHble Bpe-
MeHHble napameTpbl PUCYHKa 5 AN1A Kax[ol paspeleHHOo KoMbrHaumm ANnHbl koga npeambynbl v UM,

MapameTp «ANuHa Koga npeambynbl» 0603HayaeT A/IMHY Koga npeamOysibl, KoTopas 6yaeT ucnosb-
30BaTbCA B CMHXPOHU3UPYIOLLE/ YacTh Kagpa AaHHbIX. DTOT KOA4 BMecTe C HOMEpPOM KaHana onpegenser
KOMMJIEKCHbIW KaHan. IHanBuayanbHble KoAbl, KOTOPbIe JO/MKHbI MCMOMb30BaTbLCA A5 KaKA0ro kaHana, npu-
BefeHbl B Tabnvue 6 (gvHa 31) n Tabnuue 7 (gnvHa 127).

MapameTp «KoappnuymeHT Butepbu» onpegenset KOaddhULNEHT CBEPTOYHOIO KoAa, NPUMeEHAEMOro K
6uTtam gaHHbIX 6n1oka PSDU. 3HayeHue 1 yka3biBaeT Ha TO. YTO CBEPTOYHOE KOAUPOBaHME He NpUMeHseTcs, B
TO BpeMs Kak 3HadeHune 0.5 o3HavaeT, 4To K 6uTam gaHHbix 6/10ka PSDU nprMmeHsieTcs Kog ¢ KoadhuLMeHTOM
1/2, kak onucaHo B 5.4.3.2.

MapameTp «koadpcpunumneHT Pnga — ConomoHa» nokasbiBaeT KoadpduumneHT koga Pnga — CosnloMoHa
RS (63. 55). uTo cocTtaBnsieT npumepHo 0,87. Kog Pnga — ConomoHa NpUMEHSeTCHA KO BCeM 6UTaM AaHHbIX
6noka PSDU. nepegaBaembiX (hn3nyecknm ypoBHeM CBEPXLUMPOKONONIOCHOrO pagnonHTepdeiica. Koguposa-
Hue Pnga — ConomoHa onucaHo panee B 5.4.3.1.

«lMonHbIl KO3hMLMeHT NpamMoit koppekumn ownbok (FEC)» onpegensercsa npoussBegeHnem Koaddu-
umneHTa Butepou n koadpcpunymeHta Puga — ConomoHa u npuHumMmaeT 3HadeHue 0,44 nnn 0.87.

MapaMeTp «4UCO NO3MLMIA Nayek MMMyNbLCOB Ha cuMBos» (Whursl) — 3To o6uee YMC/I0 BO3MOXHbIX
nosuumii nayek MMMNyNbLCOB Ha A/INTE/TbHOCTM CMMBO/A AaHHbIX. /Vbursl BbIGPAHO Tak. YTOObI A/151 KaXA0ro 3Ha-
yeHus UM cumBOn AaHHbIX COCTOAN U3 (PMKCUPOBAHHOIO YMcna AnuTenbHOCTER navyek NMnyibCoB.

MapameTp «4YUC/I0 BO3MOXHbIX CKaYKoB MNayku» (J1,,00) — 3TO YMCAO MO3ULMIA Mayek MMMY/bCOB, KO-
TOpble MOTYT COAepXaTb aKTUBHYIO Mayky CBEpXLUMPOKOMOMOCHbIX UMMY/IbCOB. 3HaYeHWe BbIYUCISAETCH Kak
Yop =4Ywur,/4-

MapamMeTp «KOMYECTBO 3/1IEMEHTOB CUrHana B nayke» (Jlcpb) — 3TO KO/IMYECTBO 3/1EMEHTOB CUTrHana
ONUTeNIbHOCTLIO TC B Mavke MMMNY/bCOB A/IMTeNIbHOCTbIO T a. Kaxaas nayka cocTOMT u3 60/1bLIOro YMcna
nocnefoBartefibHbIX 3/1IEMEHTOB CUIHaNa, Kak NokasaHo Ha pucyHke 5. B 3aBUCMMOCTM OT CKOPOCTU nepegayu
JaHHbIX, KOoTopas OyaeT Mcnosb3osatbCcsA Npu nepefaye 6s10ka PSDU. KO/IMYeCcTBO 3/1EMEHTOB CUTrHana B
nayke UMNy/IbCOB M3MEHSIeTCH, HanpuMep, A/ HU3KOM CKOPOCTY nepefayn faHHbIX, Nayka cocTouT n3 60sb-
Lero yncna nepmoaoB 3/1eMEeHTOB CUrHana, Yem AN15 BbICOKOCKOPOCTHOM nepefayn AaHHbIX. B yacTHOCTH,
3Ha4veHus flicpb 6bIIM BbIGPaHbl Tak. YTOOLI criegytoliee 6bI10 AeNCTBYIOWE CKOPOCTbIO Nepefayn AaHHbIX:
(2 * NonHbIN KOahhMUMEHT KoppeKLmn owmn6ok)/(Jl/cpb  Albufs, Tc).

ANnTenbHOCTb NavykMm MMNYIbLCOB BbluncnseTcs Kak 7(xjret = Ncpb mrl..

OnuTenbHOCTb cMMBONA — 3TO A/INTE/IBHOCTb MOZAY/IMPOBAHHOIO M KOAMPOBAHHOIO cuMBOa 6/10Ka
PSDU npu pagrnonepegade, BbluucnseTca cnegyrowmm obpasom: 7d.ym = Nburs, « Thurs|.

CKopocCTb nepefayn CUMBOJIOB — Be/IMYMHA, O6paTHas ANuTesIbHOCTUM cumBona 6noka PSDU: 177'dsyrm-

CkopocTb nepegayn 6utos (Bit Rate) — 3TO CKOpPOCTb Nepefayun MHgopmaLlmn nosb3osaTens ¢ y4eTom
NPSIMOIi KOPPEKLUN OLLIMGOK, BbIYUC/IAETCA C/IeAyOWMM 06pa3oMm:

Bit Rate = 2 ¢ (MoNHbI KOIPPULMEHT KOPPEKLMM OWNBOK)/7dsym.

CpegHsasa UMW — aTo cpegHasa UMM B TedeHne PSDU-yacTu kagpa hn3nyeckoro ypoBHSl U BbIYMCASET-
cs cnepylowmm o6pasom:

CpepgHsaa UM = Weph/7 dbym

5.3.4 BpemeHHble napameTpbl Npeamo6yibl

MN3-3a N3MEeHYMBOCTM A/IMHBbI KOoAa npeaMbynbl n UMW cyliecTByeT HECKOMbKO AOMYCTUMbIX 3HAYeHUM
BPEMEHHbIX NapameTpoB CUMMBOJIOB Mpeambysnbl. ITW 3HaYeHUs cBefeHbl B Tabnuuy 4. B aTOM noanyHkTe
CUMBOJT NMpeambynbl onpegenserca kak popma curHana, cocrtoswas U3 O4HOro MOJSIHOrO NMOBTOPEHUSA MO-
OYNMPOBaHHOIo Koga npeamb6ynbl (gavHon 31 wnm 127). Mogpo6HOCTM MOCTPOEHUs cMMBOMa npeambynbl
015 pas3fIMyHbIX AIMH koga 1 UMW npuBegeHbl B 5.3.5. Ana kaxaon uenesoi UMW npeambyna ctpoutcs u3
Koga npeam6ysnbl C, nyTeM BCTaBKM HEKOTOPOrO Ync/ia A/IMTeNIbHOCTEM a/1IeMeHTa CUrHana Mexay cMmBosiaMmm
koga. KonnuecTBo BCTaBnsieMbIX A/iMTesIbHOCTel anemMeHTa CurHasia o603HavaeTca SL. 1 ero 3HaveHus ans
KaXXaoh annHbl koga n UMW npuBeaeHbl B Tabnuue 4, a nogpobHocTn BcTaBkm — B 5.3.5.1.

Tabnuua 4 npefcTaBnseT BpeMeHHble NapameTpbl B YacTu 3aronioska SHR kagpa rsnyeckoro ypoBHs
CBEPXLUMPOKOMNO/IOCHOIO paanouHTepdeiica, B TO BpeMs Kak B Tabnuue 3 6bIN NpeacTaB/ieHbl BPEMEHHblE
napameTpbl 1S yactu 6noka PSDU kagpa. Bo-nepBbix, cnegyet o6paTnTe BHUMaHWe, 4To npeambyna oTnpas-
nseTca ¢ YyTb 60s1ee BbICOKMM 3HadyeHreM UMW no cpaBHEHUIO C NpuBeAeHHbIMW B Tabsvue 3 gaHHbIMU. 3TO
06YyC/I0BNIEHO TEM, YTO TPOUYUHbIE KOAbI ANVHOM 31 nnm 127. KOTopble UCMOMb3YHTCA B 3arosioBke SHR. n konu-
4ecTBO 3/1eMEHTOB CUrHas1a B 3arosioBke SHR 60/1bLue He ABNAKTCA cTeneHbto 2. Hanpumep, ansa UMW 16 MIy,

1n
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B kaHanax {0.3. 5:6. 8:10. 12:14) nukoBoe 3Ha4deHne UMW Bo Bpems npeambysibl coctaBnset 31,2 My, n cooT-
BETCTBYHOLLEe 3HaveHne cpeaHeit UM Bo Bpemsi npeambynbl — 16.10 MIy. CpegHee UMW Bo BpemMsi nepegayn
AaHHbIX (6nok PSDU) — 15.60 MINy. OcTasibHble NMKOBbIe 1 cpeaHne 3HadeHnsa UMW gns apyrux HeobssaTesib-
HbIX CBEPXLUMPOKOMOSIOCHbIX KAHA/I0B 1 He06A3aTeNbHOWM ANNHBI Koga 127 nepeuncneHsl B Tabnuue 4.

Ta6nuuya 4 — lMapameTpbl npeambynbl

Kornunyectso arne-

AnvHa MikoBast CpepHsst [lensta lMpoaomKTeNIbHOCTL Ba3oBas cKopocTb
kopa C, yriv (Mru) yrin (Mru) A/WHbL S Memogﬂcbvggnana Ha cvbBaiA ™, (M cC) M/H cUMB./C
31 31.2 16,1 16 496 993.59 101
127 124.8 62.89 4 508 1017.63 0.98

Ba3oBasi CKOpOCTb CMMBOJ/I0B ONpeeNieTcs Kak CKOpPOCTb, C KOTOPOi NepeAaloTcs CMMBOSIbI Npeambyribl.
Ba3oBas CKOpOCTb, COOTBETCTBYHOWAA 3HadeHuto YIM no ymonyaHuto 16.10 MIy,. coctasnsieT 1 MAH cumB./C.
3Ta CKOPOCTb CUMBOJIOB COOTBETCTBYET A/IMTE/IBHOCTU CUMBOIOB Npeamoy bl Tpsym 993.59 Hc.

Ta6nuua 5— Kagp-3aBucumblenapameTpsbl

MapameTp OnucaHue 3HaueHune
KaHan Homep kaHana ¢hn3nyeckoro ypoBHS CBEPXLIMPOKO/O/IOCHOIO pajmo- c 1no 15
MHTepdeiica
Atnean CPeaHss UMU (MIu) 16.1 62.89
e KonnmyecTBO 3/1eMEeHTOB CUrHana Ha CMMBOJ npeambysbl 496 508
Tpsym AnvutenbHOCTb cumBona npeambynbl (HC) 993.6 1017.6
Nsy,c KonmyecTBo CMMBO/IOB B CMHXPOHMU3MPYIOLL el nocneoBaTe/ibHOCTH na- Ot 64 o 4096
' keTa
Async [ANnTenbHOCTb CUHXPOHU3MpPYIOLLE Nocief0BaTeNbHOCTM nakeTa (MKC) OT 63.6 OT165.1
no 4069.7 no 4168.2
N KonunyectBo CMMBOJIOB B pa3genutesie Havyana Kagpa 8 (nnn 64)
Ttto [OnuTenbHOCTb pasgenuTens Hadyana kagpa (Mkc) 79 unn 63.6) 8.1 (Mm65.1)
Yucno cumBonos B npeambyne SHR Ot 72 go 4104
(wnn ot 128 no 4160)
Apre AnvtenbHocTb npeambynbl SHR (MKC) Ot 715 Ot 73.3
Ao 4077.7 [o 4176.3
(wnn ot 127.2  (unm ot 319.5
00 4133.3) [0 4422.6)
ACCA-PHR  KOMMYECTBO My/IbTUNNIEKCMPOBAHHBIX CUMBOJIOB Npeam6yribl B 3aroos- 4 vnn 32

Ke (PrU3NYEeCcKOro ypoBHs

KonnmyecTBo MynbTUNNEKCUPOBAHHbLIX CUMBO/IOB Npeambynbl B none
[aHHbIX

WCCA-dala w < 4"

MpumeyaHne — 3HayYeHWs B CKOOKax NMPUMEHSIIOTCA K CKOPOCTU nepeAayun gaHHbix 110 k6/c.

HakoHel, 45151 KaxX[A0ro CBepXLWMPOKONOSIOCMOro Kajpa, COCTOALWErO N3 CUHXPOHU3NPYIOLLLETo 3arosloBKa
(SHR). pa3genutensa Havana kagpa (SFD). 3aronioBka domsndeckoro yposHsi (PHR) 1 nonsa gaHHbIX CyLeCcTBY-
10T YyeTblpe BO3MOXHble A/INTEe/IbHOCTU 3arosioBka SHR. 3TO NpoMcxoanT m3-3a YeTbipeX BO3MOXHbIX AJINH
nons cuHxpoHusaumnm SYNC B 3arosioBke SHR. kak onucaHo B pasgenie 5.3.5. lNMoso cuHxpoHusaumn SYNC
COCTOUT 13 NOBTOPEHWNS CUMBO/IOB Npeamby/ibl. KonnyecTtBo NOBTOPEHW CMMBOJIOB Npeamby bl MOXeT 6bITb
64, 1024 wnn 4096 wnn nNpuHMMaTb HeobsA3aTesibHble 3HaveHua 128. 256. 512. 1536 wnm 2048. 3Tn pas-
NNYHbIE A/INHBI NONAA CUHXPOHM3auMn SYNC nprBOAAT K pas/IMYHol A/INTE/TbHOCTY CBEPXLLUMPOKOMNO/IOCHOrO
Kagpa. CBA3b Mexay A/IMHOM NoAs CUHXPOHM3aUMN 1 ANNTEeNIbHOCTLIO Kagpa nokasaHa B Tabnuue 5. MNocne
BCTaBku pasgenntens SFD (SFD moxeT 6bITb ANNHONM 8 v 64 cumBosia npeambynbl) 06Lwan AnrMHa 3arosos-
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ka SHR (B cumBonax npeambynbl) coctaBnseT Npfi. kak nokaszaHo B Tabnuue 5. a 3T0. B CBOIO o4epeab, BegeT
K BO3MOXHOW AnnTenibHOCTKM 3arosioBka SHR. o603HaueHHol kak pre. Mocne co3ganmsa 3aronoBka SHR kagp
ponosniHsaeTcsa 3arosioBkom PHR. annHa kotoporo Whdf coctaBnsiet 16 cMMBO/IOB, a A/IMTe/IbHOCTbL 0603Hava-
eTcAa kak That. 3HauyeHMa napameTpoB ANTE/IbHOCTU Kaapa npvBefeHbl B Tabnvue 5.

5.3.5 CUHXpOHU3NPYHOLWNiN 3aronoBok (SHR)

Mpeambyna SHR gomkHa Ao6aBnATbCA nepes 3aro/iloBKOM domsnyeckoro ypoBHs (PHR). 4To6bl moMoYb
anropuTmMy npueMHVKa C yCTaHOBKOI aBTOMaTU4eCKOl PerysimpoBKU YCU/IEHUS, BbIGOPOM pasHeceHus aH-
TEHH. NOSTyYEeHNEM CUHXPOHM3aLMW, rpybbiM 1 TOYHBIM BOCCTAHOB/IEHMEM YAacTOTbl, CUHXPOHU3aUnen naketa
1 Kagpa, OLeHKOW KaHana v onpegeneHnem nepefHero opoHTa curHasna gs onpegesieHns paccTosHUS.

B HacTosiLleM MoAnyHKTe onpefesifaioTca YeTbipe pas3nuyHble 06si3aTesibHble nNpeambysibl: npeambyna
no yMO/4aHWIo, KOpoTKasa npeambyna, cpefHsas npeambéyna n gnnHHas npeambyna. Kakyto npeambyny uvc-
nonb3oBaTb Npy Nepegadve Kagpa, onpeaenserca ypoBHEM MPUIOXKEHUS.

PucyHoOK 6 nokasbiBaeT CTPYKTypy npeambynbl SHR. Mpeambynia MoxeT 6bITb pa3feneHa Ha ABe oTAeNb-
Hble yacTu: none SYNC (CMHXPOHMU3aLUMA NakeTa, OLeHKa KaHana v nocnefosaTeslbHOCTb N3MEPEHUS paccTo-
AHuA (ranging sequence) u none SFD (nocnepoBatesibHOCTb — pasfenuTenb Havana kagapa). 4vrenbHocTn
3TUX YacTei npusBegeHsbl B Tabnuue 5. MognyHkTbl 5.3.5.1 1 5.3.5.2 geTannanpytoT pasHble YacTu npeamby/ibl.

SHR
MepemeHHasa (0T 72 ao 4104 cumB0OI0B MM OT 128 0 4160 CMBONOB 4151 ONO/THUTENbBHOW HU3KOW
ckopocTtu 110 k6/c)

SYNC SFD
OT 64 0O 4096 cMmBOIOB 8 nnu 64 cumeona

SFD pns Bcex ckopocTeli £0.8 M6/c

S, S. ¢ S, 0 S. 0 _Sij S, 0 0 S,

SFD ansa fononHMTENbHON HU3Kol ckopocTu 110 k6/c
0S 0 SS00«sS0s 0S S00s00S 0S5 S,

-+U-

PucyHok 6 — CTpykTypa npeambynbl SHR

5.3.5.1 TMone cuHxpoHusauymm (SYNC) 3aronoBka cuHxpoHusaumm (SHR)

Kaxaasa ceTb, paboTarowias Ha OAHOM U3 (PU3NYECKMX KaHa/I0B CBEPXLIMPOKONO/IOCHOIO pafnonHTep-
heiica (1— 15}. naeHTUdMUMpyeTCsa Takxe KogoMm npeambynbl. Kog npeambynbl Ucrnonb3yeTcs A1 nocTpoe-
HUS CUMBOJI10B, KOTOpble cocTaBnsaloT YacTb SYNC npeambynbl SHR, kak nokasaHO Ha pUcyHke 6.

Pr3MYeCcKNii YpoBEHb CBEPXLIMPOKOMO/IOCHOIO paguovHTepdelica nogaepxvBaeT ABe A/IMHbI Koda
npeamb6ynbl: Kogosas AnvHa 31 1 gononHUTeNbLHaa koaoBas AnnHa 127. Kaxablii kog npeambynibl — 3TO Mno-
cnepoBaTe/lbHOCTb KOAOBbIX CUMBO/IOB, COCTaB/IeHHbIX U3 TponyHoro andasuta {-1,0.1} n BbI6paHHbIX A8
MCMOMb30BaHNs Ha (P3NYECKOM YPOBHE CBEPXLUMPOKOMO/IOCHOrO paanouHTepdieiica ns-3a cBoUX ngeanb-
HbIX CBOICTB Nepmnoamnyeckoli aBTokoppensauun. Kogosble nocnefoBaresibHOCTU A/IMHONM 31 nokasaHbl B Ta6-
nnue 6. a KogoBble NOC/e40BaTeNIbHOCTY A/IMHOM 127 nokasaHbl B Tabnuvue 7. rae oHu NnpoHymepoBaHbl OT 1
0o 24 (C(,i= 1. 2,... 24). MNepBble 8 kKogoB (MHAeKC 1—8) — annHoli 31. a ocTaBlwmecs 16 (MHAekc 9—24) —
O/IMHOW 127, BbIGop, Kakme Kofbl MOryT 6bITb UCMOMb30BaHbl B KAXA0M M3 KaHa/10B, OrpaHnyeH, 1 KOHKpeTHoe
Ha3HayeHue KOAOB cAenaHo B Tabnuuax 6 n 7. A UMeHHO, nocnegHuii ctonbel B Kaxaon Tabnvue ykasbiBaeT
Habop HOMEpPOB KaHas10B, pa3pelleHHbIX A5 UCMOo/Ib30BaHUA Koga. Takoe orpaHuyveHne Kogos obecrieymsa-
€T. UToObl KOAbl C HaMMeHbLUe B3aMMHOI Koppensuueil CNo/ib30BaICL B TOM Xe kaHasne. Kpome Toro. 8 us
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KOZI0B Ai/THOW 127 3ape3epBUpPOBaHbI /18 NCMOJIb30BaHWs TO/IbKO C YaCTHbIMY NPOTOKO/IaMU U3MEPEHUS pac-
CTOSIHUS1 1 He UCMOb3YIOTCA NPV HOPMasibHOW pa6oTe. 3TO orpaHMyeHne Takxe ykasaHo B TpeTbeM cTonbue

Tabnvupl 7.
Tab6nunuya 6— TpouyHble KoAbl ANnHON 31
Koposas nocnepgosatenibHOCTb

Homep xoaa Homep kaHana**

1 -0000+0-0+++0+-000+-+++00-+0-00 1,8. 12

2 0+0+-0+0+000-++0-+—00+00++000 1.8. 12

3 -+0++000-+-++00++0+QQ-0000-0+0- 2.5.9.13
4 0000+-00-00-++++0+-+000+++00-0- 2.5,9,13
5 -0+-00+++-+000-+0+++0-0+0000-00 3.6. 10. 14
6 ++00+00—+-0++-000+0+0-+0+0000 3.6.10. 14
7 +0000+-0+0+00+000+0++—0-+00-+ 4.7.11, 15
8 0+00-0-0++0000--+00-+0++-++0+00 4.7.11. 15

a! Kogbl ¢ Homepamu oT 1 40 6 MOryT Takke 6biTb MCNOIb30BaHblI AN kaHanos 4, 7. 11 n 15 (To eCcTb KaHa/0B C
nonocoi nponyckaHus wupe, yem 500 MIL). ecnu xenatenbHbl MeXKaHa/lbHble CBS3N.

Tab6nwuuya 7 — TpouuHble KoAbl ANNHONK 127

Homep xopa

14

KogoBas nocnepoBaTenbHOCTb

Homep kaHana**

9 9 +00+000-0- 00-+0+0+00-+-++0+0000++-000+00-00- 0-+0+0- 0- 1—3. 5. 6. 8—10.
#++0++000+-0+00-0++-0+++00-+00+0+0-0++-+—+000000+00000-+0000-0 12— 14
- 000--+

10 00 +++0-+00+00+000000-000-00-000-0+-+0-0+-0-+00000+-00++0-0+00— 1—3. 5. 6. 8—10.
+00++-+0+-0+0000-0-Q-0-++-+0+00+0+000-+0+++000— +++0000+++0— 12— 14

1 ~+-0000+00-00000-0+0+0+-0+00+00+0-00-+++00+000-+0+0-0000+++-++- 1—3. 5. 6. 8—10.
+0+-0+-0++-0-000+0-+00+0+— 000-000000-+00+-0++000++-00++-0-0 12—14

12 -+0++000000-0+0-+0— +-++00-+0++0+0+0+000-00-00-+00+-++000-+-0- 1—3. 5. 6. 8—10,
++0-0++++0-00-0++00+0+00++-00+000+-000-0-+0000-0000-0+00000+- 12—14

13 4000-0000-++0-0-0++++++0+0-00-+0++00++-0++0+-+0-00+00-0-000-+- 1—15; Tonbko DPS
00+0000-0++-00000+-0-000000-00-+-++-+000-0+0+0+++-00-00+0+000

14 4000++0-0+0-00+-0-+0-00+0+0000+0+-0000++00+0++-+++-+0-0+-0-+0++- 1—15: Tonbko DPS
-000—0+000+0+0-+-000000+-+-0-00++000-00+00++-00-++-00-00000

15 0+-00+0-000-++0000—++000+0+-0-+00-+000--0-00-0-++-+-+0-++00+- 1—15; Tonbko DPS
#+0+00000+0-0+++-00+00+000-0000+00-+0++0+0+0-00-0-+-0+0++00000

16 #+0000+000+00+-0+-++0-000-00+-0+00++000+++00+0+0-0-+-0- 1—15; Tonbko DPS
0+00+00+0++— +00++-+0+-0--+000000-0-0000-+0-00+00000+-++000-0-
+0+0

17 +-000-0-0000+-00000+000000+-+-++0-0+0+00+-00+++0-++0-00+0- 4.7,11.15
+000++0+++-0-0+0+-0-00-00+000-++0000+Q++-+-00+0+0+-00—0-
000+00+

18 —0+++0000+++— 000+++0+-000+0+00+0+-++-0-0-0-0000+0-+0+-++00+- 4.7.11.15
00+0-0 00++-+00000+-0-+0-0+-+0-000-00-000-000000+00+00+-0+00++

19 -0-++00-000++++0-+00+-000000-000— +0+00+-0+000-0-++0-+0-+0+- 4.7.11.15

+++++0000-0+0+-000+00+++-00-0+00+00+0-+0+0+0-00000-00+0000-+-0
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OKoHuaHve Tabnuubl 7

Homep koga Koposas nocnepgosaTteflbHOCTb Homep kaHana**

20 -+00000+0-0000-0000+-0-000-+000+00-00+++0-KO++0-00-0 0-O++++++- 4.7.11. 15
- 0-+-000++-+00+-00-00-000+0+0+0++C+-00++-+—0+-0+0-000000++0+-

21 +0+00-00-+++0+0+0-000+-++-+-00-000000-0-+00000-++0-0000+00-+-000- 1—15: Tonbko DPS
-0-00+00-0+-+0++0-00++++0+-00-0+-0++0-0++++-0++-0000-000+000

22 0-00-++—00-++00+00-000 00--++0-+-+000000-+-0+0+000+0—000--++0+— 1—15; Tonbko DPS
0- 4+0-0+-+++++0-HKO++0000-+0+0000+0+00-0 +-0--KHO-0 +0-0 ++000+0000

23 000++0+0-+-0-00-0+0+0++0+--00+0000-000+00+0Q-+++0-0+00000+0++- 1—15: Tonbko DPS
+00++-0+-+++-0-00-0-000+-00+-0-+0+000++—0000++-000-0+00-+000

24 +0+-0-000++-+00000+00--0+-0000-0-000000+0—+0+-++00+— 1—15; Tonbko DPS
++0+00+00+0-Q-+-0-0+0+00 000+++++00+0-+00-000-0++-+0-
+00+000+0000++0

a>Kogbl ¢ Homepamu ¢ 9 no 13 MoryT Takke 6bITb MCMONb30BaHbl 4715 KaHaToB 4. 7. 11 n 15 (To eCcTb KaHanoB C
nosiocoii nponyckaHus wupe, yem 500 MIL). ecnu XenatenbHbl MeXKaHaslbHble CBS3U.

CnepyeTt 06patuTb BHMMaHWe, 4TO NPUCBOEHWE KOAO0B nNpeamMbysibl KaHanam 6bls10 cAenaHo Tak. YTobbl
paspewmnTb MexkKaHabHble CBA3WN. [ipyrMMn crioBamMu, MMeeTcsi BO3MOXHOCTb, YTO6bI Npubop, paboTatowuii
Ha WK1poKonosiocHoM kaHane {4. 7, 11 wam 15}, mor o6waTbCcsa ¢ yCTPOMCTBOM MO KaHasly, C KOTOpPbIM ero pa-
60unii kaHan nepecekaeTcs.

Mpwn ncnosb3oBaHUK i-ro TponyHoro koga nosie SYNC fo/mDkKHO cocTosATb M3 N NOBTOPEHNH cumBona
S|. rae Sj — 370 kKOA C,, paclUMpeHHbI No aenbTa-hyHKUUN  AIMHOM L, ykazaHHOW B Tabauue 4. Onepauyms
pacwmpeHus, rae kog C, paclimpseTca A0 ANMTeNbHOCTU cMMBOa npeambynbl, NpuBeAeHHOW B Tabnvue 4,
onucbiBaeTCs MaTeMaTUYeCKn BblipaXeHnem

S, -aCj ® 6™ (0)
w11 /7*0

rae onepatop «® » o603HaYaeT npoussBeaeHne Kpovekepa. Mocne BbINOAHeHUst onepaumn KpoHekepa cum-
BO/ npeamby/ibl (popMUpyeTCsl, Kak NokasaHo Ha pucyHke 7. rae L - 1 Hyneli BCTaB/eHbl MeXAy KaxAbIM
TPOWUHbIM 311eMeHTOM C,.

KoadhpmumeHT pacumperus L. KONMYecTBO 3/1EMEHTOB COOG6LLEHMS] HA CUMBO, A/INTE/IbHOCTb CUMBOSIA
npeam6ynbl [PSyT 1 6a30Basi CKOPOCTb MepeAayr CUMBOJIOB AJ/151 Pa3HbIX KaHas/l0B NpuBegeHbl B Tabnuue 4.

c@® c) - cl
c,(0) 0 0 0 cyn 0 0 0 ca-n O 0 0
< >
! L anemeHTOB Ccbinana | S, !

-z
- =

CvMBON S, A/MTENBLHOCTLIO
PrcyHoK 7 — TocTpoeHme cumBosia S 13 Kofa

5.3.5.2 Paspgenutenb Havana kKagpa (SFD) 3aronoBka cuHxpoHusauuun (SHR)
UT06bI YCTAHOBUTL CUHXPOHM3ALMIO Kaapa, A0/IXeH ObITb A06aBNeH pa3genuTtens Hadyana kagpa (SFD).
dur3nUecknii ypoBeHb CBEPXLUMPOKOMNOSIOCHOIO pajuonHTepdelica NCNob3yeT KOPOTKUI pasaenuTens Ansi
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«0bs3aTeNbHOM» (N0 YMONYaHUIO) 1 CpefHel ckopocTeli nepefayn AaHHbIX U AJIMHHBIA pasgenutenb ANs
[0NOSTHUTETIbHOW HU3KOW CKOPOCTW Nepefayn gaHHbiX 110 k6/c. kak noka3aHO Ha pucyHke 6. KopoTkuii pas-
nenntenb SFD gosmkeH 6bITb TpOUYHbIM Kogom (0+1 0-1 +1 0 0-1]. paclwmpeHHbIM C NOMOLWbIO AefibTa-
hyHKUMM 6IN) aHaUSTOTMYHO CMMBO/IaM npeambyrbl S,. rAe camblii IeBbIli GUT AO/MKEH NepefaBaTbCs NepBbIM.
JononHUTeNbHbIN ANIVMHHBIA pasgenntenb A0/MKeH ObiTb NONYYeH B pe3ynbTaTe aHa/IorTMYyHOro paclumpeHns
nocnegosaTenbHocTn [0+1 0-1 +1 00-1 O0+1 0-1 +100-1 -1 00+1 O0-1 O+1 0+1 000-1 0-1 0-1 0O
+10-1-10-1 +10000+1 +100-1 -1 -1 +1-1 +1 +1 0000 +1 +1]. CnegyeTt o6patnuTb BHUMaAHWE, YTO
O/IVMHHBIA pa3sgenutens SFD B BoceMb pas A/IMHHEE, YeM KOPOTKWIA, 1 COCTOUT U3 64 CMMBOOB Npeambyribl,
TONbKO 32 N3 KOTOPbIX aKTUBHBLI, a gpyrve 32 — Hynun. CTpykTypa 3aronoBka SHR 1 AByx BO3MOXHbIX pa3je-
nuTenei Havana Kagpa nokasaHbl Ha PUCYHKe 6.

5.3.6 3aronoBok cusnyeckoro yposHs (PHR)

3arofioBOK h3MUYECKOTO YPOBHS, MOKa3aHHbIA Ha pUCyHKe 8. Ao/KeH ObITb A06aBfeH Nocsie CUHXPO-
HU3MpyloLWwei Nnpeambynbl. 3aro/sIOBOK COCTOUT 13 19 6UTOB 1 NepefaeT nosyyaresito MHpopmaumto, Heobxo-
OVMYIO 0N YCNELWHOro AeKoANPOoBaHUA nakeTa. 3aro/loBOK COAEPXUT MHOpMaLMo 0 CKOPOCTU nepegaymn
OaHHbIX, ucnonb3lyemol aonsa nepegayn 6noka PSDU. gnvTenbHOCTb NpeamMOysbl TEKyLLero kagpa v aavHy
nognexatmx nepegave gaHHbiX. Kpome T0Oro, WwecTb 6UTOB KOHTPO/SA YHETHOCTU UCMO/b3YHOTCA A1 A0MNOHU-
TenbHO 3awmnThl 3aronoska PHR npoTns own60K KaHana.

T 1 2 3 4 5 6 7 8 9 10 u 12 13 14 15 16 17 18
R1 RO L6 L5 14 L3 L2 L1 LO RNC EXT P1 PO C5 C4 C3 C2 C1 cCoO

=

= )

g =¢
CKopocTb 2 o m JAnutens- BUTbI KOHTPO/IA YeTHOCTU
nepegauun AnuHa kagpa ? % g HOCTb (McnpasneHns oAHON N 06HapyXeHNs
AaHHbIX §‘: ég npeamb6ybl [BYX OLINBOK)

T ™
“‘ o
o

PucyHok 8 — Ha3HaueHune 6utos 3aronioska PHR

3aronoBok PHR fonxeH nepegaBaTbCs C MCNOSIb30BaHUEM Moaynsunn BPM-BPSK. onncaHHoii B 5.4.
3aronoBok PHR gosmkeH nepegasaTrbCs C HOMUHa/IbHOM CKOpOCTbIo 850 K6/C A1 BCeX CKOPOCTel nepegayn
OaHHbIX 850 K6/C 1 Bbile U C HOMUHASTbHOM CKOpPOCTbIO 110 K6/C NPy HU3KOM HOMUHA/ILHOW CKOPOCTU nepe-
Aauun gaHHbIx 110 k6/c.

5.3.6.1 Mons 3aronoBka PHR «CKOPOCTb nepefaun», «anmHa», «nakeT N3MepeHnss pacCTOSHUSA»,
LWNpEHnEe». «ANNTeNbHOCTb Npeamoby ibi»

Mone «cKkopocCTb Mepefayvn faHHbIX» JOJ/HKHO COCTOATb U3 ABYyxX 6utoB (R1. RO). KOTOpbIlE yKa3blBalOT
Ha CKOpOCTb Mepefayn gaHHbIX NoaydyeHHoro 61oka PSDU. Butbl R1-R0 ycTaHaBIMBarOTCA COr/lacHO Tabv-
ue 9. Mo ymonyaHuto 6uTbl R1-RO AO/MKHbI ObITb YCTaHOB/EHbI B 3Ha4eHMe 01, NOCKO/bKY 3TO eAMHCTBEHHas
o6sa3aTefnibHasAs CKOPOCTb Nepejayn AaHHbIX, KOTopas NoAJepXuBaeTcs B COBMECTMMON peanvsaumm omsmnye-
CKOrO YPOBHSI CBEPXLUNPOKOMO/IOCHOIO paanonMmTepderica. Nogaepxka Apyrmx CKOpocTein nepefaym gaHHbIX,
yKasaHHbIX B Tabnuue 9. aBnseTca OnunMoHaIbHON.

Mone «gnuHa kagpa». L6-L0O. 4O/MKHO ObiTb 6€33HaKOBbIM 7-6UMTOBBIM Lie/IbIM YMC/IOM, YKa3blBarowmm
ymcno okTeToB B 6/10ke PSDU. nepegadvy kotoporo nogypoBeHb MAC B HacTosilee BpeMs 3anpailivbBaeT y
hN3NYECKOro YpOoBHS.

But «nakeT namepeHnsa pacctosHua» (Ranging Packet bit. RNG). ecnim nmeeTt 3HayeHne 1. ykasbiBaeT
Ha TO. YTO TeKyLNi Kaap ABNSETCA KafApoM U3MEPEHUSA paccTosiHUA. B NpoTMBHOM cny4vae OH ycTaHaB/MBa-
etca BO.

BuT «pacwmpeHune 3arosioBka» (Header Extension bit. EXT) 3ape3epBupoBaH Ans 6yayuiero pacliunpe-
HUs PHR. 3TOT 6UT fo/mKeH 6bITb paBeH 0.

Mone «onNnTeNnbHOCTbL Npeambynbl». P1-PO npeactaBnseT coboii AnvHy (B cMMBO/iax npeambyribl) va-
ctn SYNC 3aronoBka cuHxpoHusauyum (SHR). P1-P0 yctaHaBnmnBakoTca cornacHo taénuvue 8. Mo ymonyaHuto
napameTp «4/MTeNbHOCTb Npeamby/ibl» ycTaHaBnnBaeTcs 01. UTO COOTBETCTBYET A/IMHE MO/ CUHXPOHU3a-
umn 64 cMmBosoB npeamobynbl.
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Ta6nunya 8 — 3HavyeHMs NoNsA «4ANTENbHOCTb NpeaMmbybi»

P1-PO [OnvHa Honst evHxpoHysaumin SYNC o cvmBonax (S,)
1 64
10 1024
] 4096

Mone «aANuTeNnbHOCTbL Npeambybl» NpegHa3HayveHo 419 UCNoNb30BaHNS BO BpeMs onepaunii nsmepe-
HWA PacCTOAHUA N NCNOMb3yeTcA NPUEMHUKOM Kagpa (hrM3nyeckoro ypoBHs, 4TOObl NOMOYb ONpeaennTb, Ha
KOTOPOM CUMBOJIe NpeamMbysbl hr3nyeckmii ypoBeHb CBEPXLLMPOKOMNO/IOCHOIO pagnonHTepderica nonyunn un
Hayan otcnexuBaTb npeambyny. MpUemMHNK MOXeT NCNOb30BaTh NOMe «A4/IMTEeNIbHOCTb NpeaMmby bi», 4TOObI
YCTaHOBUTb 3HaYeHne ANUTENbHOCTU COGCTBEHHON nNpeambysibl Ha OCHOBAHWUW MOMYYEHHOrO 3HaYeHUs npwu
nepepaye naketa msmepeHus pacctosaHusa ACK. dakynbtatvBHble 3HaveHusa 128. 256. 512. 1536 n 2048
He MOryT 6bITb 3aKOAMPOBaHbl B 3arosioBke hmsnyeckoro ypoBHss PHR. HO MOryT ObITb BbISICHEHbI B Npu-
eMHUKe nyTem rnofcyeta KosimyecTBa CMMBOJIOB NOJSTy4YeHHOU npeambynbl. Ecnn ncnonb3yetca 04HO U3 3TUX
[OMOMHUTENbHBIX 3HAYEHUI, KOAMPOBaHVe 3arosioBka PHR A0/MKHO 6bITh 6/1MKaNLLIMM MEHBLUUM 3HAYEHNEM

ONHBI.

Ta6nuya 9 — HoMmuHaNbHbIe CKOPOCTW Nepefayun AaHHbIX

R1-RO CkopocTb nepefaqn AaHHbIX (MB.'C)
00 0.11
01 0.85
10 6.81
n 27.24

5.3.6.2 KoHTposnibHble 6uTbl SECDED 3aronoBka PHR

Mone SECDED (6uToe YeTHOCTU O/151 UCMpPaB/eHUs eAMHUYHOM 1M OB6HapyXeHUs ABOMHOM OWn6KN).
C5-CO0. aBnsieTcss HA6OPOM U3 LWECTN BUTOB KOHTPOSISA YETHOCTU, KOTOPbIe UCMOJ/Ib3YHTCA ANA 3aWMuThl 3aro-
noeka PHR oT own60K, BbI3BaHHbIX WWyMamMun U HapylleHuaMu KaHana. butbl nons SECDED — 310 npocToii
6/104UHbIN KOA4 X3MMUHra, KOTOpblii MO3BOISIET UCNPaB/iATb OAHY OWMGKY U 0BHapyXuBaTb ABE OWMOKM Ha
npuemMHuke. 3HayeHUsa 6utoB noss SECDED 3aBucat oT 6utoB 0— 12 3aronoBka PHR u paccunTbiBatoTcs
cregyowmm ob6pasom:

CO = XOR (RO. R1. LO, L2, L4. L5, EXT. P1)'

Cl =XOR (R1. L2, L3, L5. L6. RNG. EXT. P0)

C2 = XOR (RO. LO. L1. L5. L6. RNG. EXT)

C3 = XOR (LO. L1. L2, L3. L4. RNG. EXT)

C4 = XOR (PO, P1)

C5=XOR (R1.RO. L6. L5. L4. L3, L2. L1. LO. RNG. EXT, P1. PO, C4, C3. C2. C1, CO)

5.3.7 Tono gaHHbIX

Mone gaHHbIX ABMSETCA NOCeAHMM KOMNOHeHTOM 6710ka PPDU 1 KogupyeTcs, Kak noka3aHo Ha pucyHke 9.

% TPOVYHBI
PSDU i i
CuctemaTn4eckmn i CVICTEMaTVI‘-IECUKVII/I BPM-BPSK BbIXO[,
kogdep Puaa - CBEPTOYHbI MOIVASTO
ConomoHa (K+8, K) Kogep R =1/2 Ay P
9?

PucyHok 9 — Tpouecc kogupoBaHus nons AaHHbIX

*XOR — ucknwvawwee NIN.
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Mone gaHHbIX [OMHKHO hOPMUPOBATLCS C/eAyoLWmMM 06pa3om:

- 6nok PSDU kogupyeTcsi C MOMOLLbIO cucTemaTmyeckoro 6s104Horo koga Pnga — ConomoHa, KoTopblii
nobasnseTt 48 6UTOe YeTHOCTH, Kak onucaHo B 5.4.3.1;

- BbIXO4Hble faHHble 6/104HOrO Koga Puga — CoslomMoHa, KogMPYHTCA C NOMOLLbH CUCTEMATUYECKOrO
CBEPTOYHOro Kofepa, Kak onnucaHo B 5.4.3.2, 3a UCK/IlOYEHNEM C/lyyaeB, Korga cCOOoTHoLleHne Butepbu B Tab-

nuvue 3 coctansieT 1.0. B 3Tux cyyasix CBEPTOYUHbIN Kogep 06xoauTcs;
- KOAMPOBaHHbIN 6/10K pacliMpsaeTcs 1 MoAynpyeTcs € NoMoLbio mogynsauun BPM-BPSK, kak onuca-
HO B pa3gene 5.4.

5.4 Moaynsumns oM3n4eckoro ypoBHS CBEPXLLIMPOKONOMIOCHOIO paguonHTepdoiica

5.4.1 MartemaTtuyeckme OCHOBblI MOAYNALUN
dopma nepefaBaemMoro CUrHasa Ha npoTsHXXeHNn nHTepBasa k-ro cuMBosia MOXET ObITb BblpaXeHa Kak:

(i)-[i- 2s¥*>]£ [1- Z’h ('-N1  * -«Y o -"Ti)

3T0 ypaBHeHVe* onuncbiBaeT NCeBAOC/yHaliHyl0 NepecTpoiiky Co CKpem6MpoBaHMeM MONASPHOCTU, KO-
Topas yny4dwaer BO3MOXHOCTM MOAABMEHMS MOMEX (PU3NYECKOTO YPOBHS CBEPXLUMPOKOMNO/IOCHOIO PagnoviH-

Tepdeiica. K-ii nHTepBan cumBona HeceT B cebe ABa MHOPMALMOHHbIX 6UTa B?* 1 *e {0.1} but *V

KOAMPYeTCSl B NO3ULMIO Nadky, a 6uT ffg kKoampyeTcsi B NOMSAPHOCTb Mayky.
lMocnepoBarenlbHOCTb <(0,1},1=04...,* (N -1 — KoA cKpem6GIMpPOBaHWSA, WUCMOSb3YeMbIl
Ha NPOTSXXEHUW UHTepBasia J1-ro CMMBOSA;
— k-2 no3uums nayku;
p(0 — dhopma nepesaBaeMoro MMMysibca Ha BXOAE aHTEHHbI.
MNceBaocnyyaiiHas nepecTpoiika obecrneynBaeT nofas/ieHe MHOrMOMoIb30BaTeIbCKUX Nomex. Mo-
cnefoBaTeflbHOCTb CKPeMG/IMPOBaHMs 3/1IEMEHTOB curHana sn,, oGecneymBaeT AOMNONHUTENbHOE NoAa-

B/IEHVE MOMEX MNP MNCMONb30BaHUN KOrepeHTHbIX MPUEMHUKOB, a TakXe CNeKTpasibHOe CriiaxmnsaHue nepe-
pasaemMoro curHana. Cnegyet obpaTuTb BHMMaHWe, 4YTO ypaBHEHWe ornpegenseTr nepefaBaemMblii CUrHan B
LeCTBYIOWEM VMHTEpBasie Mavykn UMMY/IbCOB; Ha BCEX APYrMX BO3MOXHbIX MO3ULMUSAX Navyku CUTHaU1 He nepe-
paetcs.

OnopHbIN MOAYNATOP, UAKOCTpUpYoWMin Mogynsaumio BPM-BPSK. npuBegeH Ha pucyHke 10.

PucyHok 10 — OnopHbIii MOLYNATOP CUMBOJIOB”

' MapameTpbl MBPM MBS, Tc onmcaHbl B 5.3.2.
** Ha pucyHke 10 o6o3HaveHne FEC — npsi/nas KoppekLums OLLMGOK.
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3pecb cnegyeTt OTMETUTb, UTO kogep FEC He ncnonb3yeTcs, ecnm KoauumneHT moaynaumum Butepbu
cocTaBnisieT 1. kak onncaHo B 5.3.7. B atom cniyvae kogep FEC 3ameHsieTcst My/IbTUMN/IEKCOPOM, KOTOPbIN A0-
XeH HanpasfATb YeTHble 6GUTbI Ha BXOZ, NO3ULMKY, & HEYETHble GUTbl — Ha BXOZ, MOASPHOCTH.

5.4.2 PacwwupeHune

N3meHsoLWasca BO BpeMeHW paclumpsiolas nocsnefosaresibHocTb snf OW U3MEHSAIOLAACA BO Bpe-
MeHM NnocnefoBaTeNlbHOCTb NceBAOC/yYaliHol nepecTpoiikun hiki 4OmMKHBI hOPMMPOBaTLCS U3 O6LLETO CKpPEM-
6nepa PRBS*.

[ns ckpeM6MpoBaHMA AOIKEH UCMO/b30BaTbCSA NOpPOXAarowmini mHorouneH g(D) =1 ¢ Du ¢ O15, roe
D — 37O 3N1eMeHT 3afePXKN C O/IUTENbHOCTBIO, PaBHOM ANNTENBHOCTU 3/1eMeHTa curHana Tc. 3TOT MHOrou-
NeH He TosbKo hopMMpyeT NoCc/1ef0BaTeIbHOCTb MakCMMalbHOW A/IMHbI, OH TakXke SIBNSeTCA OCHOBHbIM (He-
NPOV3BOAHbLIM) MHOro4sieHoM. [ocpefCcTBOM AaHHOrO MHOro4YsieHa reHepupyeTcsl COOTBETCTBYIOLWMIA BbIXOZ,
ckpembnepa:

SoSSn-14®Sn-,5 n=0.1.2....

roe 0 o603HavaeT CrI0XKeHWe No Moaynto 2.

Peanunsayna ckpembnepa B BUAE peructpa casura c iMHerHon obpaTtHon cesAsbio (PCJ/IOC) nokasa-
Ha Ha pucyHke 11. PC/1IOC posikeH ObITb MHULNAIM3NPOBAH Ha MOMEHT nepegayn 6uta 0 3arosioBka PHR.
CnepyeT o6paTuTb BHUMaHWe, 4To Ncpb MOXeT MeHATbCA B 3aBUCMMOCTM OT CKOPOCTU nepefayn faHHbIX 1

yacToTbl Nepejayun MMNysbCOB, UCMOJ/Ib3YyeMbIX Ha NpoTsxeHun PSDU. PCJZIOC He gos/mkeH cbpacbiBaTbCs
nocrnie nepegayun 3aronoska PHR.

PucyHok 11 — Peanusayusa ckpemb6nepa B Buge PC/N1OC

HavyanbHoe cocTtosiHne PCJTOC fo/ikHO onpenensatbCcsa n3 koga npeambysbl NOCpeacTBOM cHavana yga-
NleHnA BCeX Hy/NEBbIX CUMBOJIOB S B TPOMYHOM KOZe, a 3aTeM 3aMeHbl BCeX oTpuuartesbHbIX eanHuy, (-1s) Hy-
namu. MepBble 15 6UTOB pe3yNbTUPYHOLLEN ABONYHOM CTPYKTYPbI A0/DKHbI 6bITh 3arpyeHbl B PC/10C. Tabnu-
ua 10 nokasbiBaeT NpUMep BbIWeoNUCcaHHOM npoueaypbl A1 koga npeambynbl C6 (koA npeambysibl Homep 6.

onnHa 31. cm. Tabnuuy 6). Tabnuua 10 nokasbiBaeT HayaslbHOE COCTOSIHME, a TakXe nepBble 16 BbIXOAHbIX
6uUToB cKkpembiepa.

Ta6nunya 10— Mpumep HavyanbHoro coctosHns PCJ/IOC gns koga npeambynbl 6

McxoaHoe cocTosHne Bbixog PCNOC: nepBble 1B 6UT
M o Sq S, s,5(scnepBbiit No BpeMeHU)
111000101101101 0010011101101110

CnegyeT 06patuTb BHYMaHWe, 4To axe ec/iv KaxAoe YCTPOWCTBO B CETM UCMOJb3YeT OAHU U Te Xe
HavasbHble ycTaHOBKM PCJ/IOC. cBA3b AB/SIETCSH aCMHXPOHHOM, Tak 4To NceBAoCnyyaiiHas nepecTpoiika u
cKkpem6MpoBaHue o6ecrneunBatoT NogaBeHne NoMex.

" PRBS — nceBpocyyaliHas 4BoMYHas NocnefoBaTeNbHOCTb.
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PCNOC pomkeH pab6oTaTb C TakTOBOW 4acTOTOW, paBHOW MakcumanbHoi UMW. coctaBnsouwen
499.2 Mru. KaK ykazaHo B Tabnuue 3. B TeueHne k-ro nHtepsana cumsona PCJ/IOC fosikeH cABUHYTbLCSA Ha
Algob TakTOB, 1 Ha BbIXOAe cKpembsiepa A0/HKeH ObITb K- 3/1eMeHT CKpeMOMPYIOLWEero Koga.

Sn*kNBx nm° ' ...... Wepb*1-

Bonee TOro, k-8 NO3MUMSA NceBAOC/yYaliHOW NepecTpoiikm fo/KHA ObITb paccunTaHa cnegyowmm o06-
pasom:

o = 2°skNgpti * 23S, * KNGib* .. *2m 1, * Kol

rae m = log2(Whop).

Kak nokazaHo B Tabnuue 3. KOSIMYECTBO BO3MOXHbIX M3MEHEeHUI no3vumn nadkm nmnynscos Ahop Bcer-
[a cTeneHb ABOWKW, a cnegoBaTenbHO, T — Bcerga uenoe uucno. Cnegyet obpaTuTb BHUMaHue, 4to ANnS
JVcpb < T PC/10OC cnHxpoHusnpyeTtcsa Wepb pas. He T pas.

[na 0653aTENLHOrO pexuma co cpegHeit UM nepepgaun gaHHbix 15.60 ML KOSIMYECTBO BO3MOXHbIX
M3MEHEHUI NO3ULMM Navykm MMMNYNbLCOB — 8. Kak nokasaHo B Tabnuue 3. cnegoBaTesibHO, T NPUHUMAET 3Ha-
YeHuMe 3 1 COOTBETCTBYIOLAA NceBAoC/AyYaliHaa Nocef0BaTe/IlbHOCTb M3MEHEHU NO3MLMK NayYkKM NMMNYNbCOB
cnegytoLllas:

h k) - SANcw> * * *Wcpb * 4s2 * fcWepb

5.4.3 TMpamasa koppekynsa ownbdok (FEC)

Mcnonb3yemas hM3nMyecknm ypoBHEM CBEPXLUMPOKOMNOIOCHOIO pajnonHTepdelica npsamMas Koppekums
owmnb60okK (Forward error correction, FEC) aBnsetcsa kackagHbIM KOAOM, COCTOSALLNM N3 HapyXHOro cuctemartm-
yeckoro 6s104Horo koga Pnaa — CosiloMOHa W BHYTPEHHEro CUCTEMATUUYECKOro CBEPTOYHOrO KoAa MOSIOBUH-
HOl cKopoCTK (C cOOTHOLWeHnemM Butep6u 1/2). BHyTpeHHWUI1 CBepTOYHbIV KOA Heobs3aTeslbHO BK/IOYEH Ha
BCEX CKOPOCTAX Nnepefayvn AaHHbIX; CTPOKM M3 Tabnuubl 3, rae cooTHoWweHne Butep6u — 1, ykasblBatoT, U4TO
BHYTPEHHWIA CBEPTOYUHBI KOA OTK/HOYEH A/1st YacTu Kagpa PSDU.

KognpoBaHue ¢ nNpsiMoii Koppekuueil ownbok 6aoka 3 M 6utos (bO0. b,...... bm _,) nokasaHo Ha pu-
cyHke 12. Kogep Pnga — ConomoHa Ao/mMKeH NPUCOeANHNTb K UCXOAHOMY 610Ky 48 6UTOB YeTHOCTM. po, p,.
... p47. B pe3ynbTate nosiyyaeTcs 3ako4uMpoBaHHbIi 6510k Puga — ConomMoHa anunHoii M + 48 6ut. Ecnm co-
OTHOLlWeHne Butep6mn coctaBnseT 0.5. cncremaTUyeckuii CBEPTOYUHBIV KOAep MOIOBUHHOW CKOPOCTU A0JIKEH
3aKoAMpoBaTh NOsyYeHHbIV ¢ BbiIxoga kogepa Pnga — ConomoHa 610K B cMcTeMaTn4eckuii 3akoanpoBaHHbIi
670K AnvHOl 2M + 96 6MTOB. CBEpPTOYHbIE CUCTEMaTUYeckne 6UTbl AO/MKHbI MCMOMbL30BAaTLCA A1 KOAUPO-
BaHUS M3MeHeHMs No3uuMii Nayek NMNY/IbCOB, B TO BPEMS KaK CBEPTOYHble 6GUTbl YeTHOCTU AO/DKHbI UCMO/Ib-
30BaTbCA AN KOAMPOBAHMSA MOMSPHOCTM UMMYNbLCOB B Nadkax. Ecnn cooTHoweHue Butepbu = 1, yeTHble
6uTbl ¢ BbIxoga kogepa Puga — ConomoHa (b0, b2, .... bv>2. p0, p2. .... p4B) AO/KHbI UCMNOMb30BaThCA A1
KOAMPOBaHUSA NO3MLUMIA Nayek MMMyNbCOB, a HeveTHble (bv bv ... bM. ,, pv p3, .... p47) — Ans KogMpoBaHusi
NONAPHOCTM NMNYNbCOB. 3a4eckb crnefyeT OTMETUTb, YTO M — 3TO Bcerga YeTHOe 4MCho.

HekorepeHTHbIi NPUEMHMK HE MOXET «BUAETb» CBEPTOYHblE GUTbI YeTHOCTK (BUTbI NONSAPHOCTHY), CNeao-
BaTe/IbHO. HEKOTepPeHTHbIV MPUEMHMK MOXeT NCMNo/b30BaTh TOMbLKO Aekogep Pnga — CO/OMOHa, YTO6bI yyy-
LWNTb CBO 3(PPEeKTUBHOCTb. KOrepeHTHbIN NPUEMHNK MOXEeT UCMNoNb30BaTb OAUH NM6B0 06a anropuTma AeKko-
OoupoBaHus. 34echk criegyeT OTMETUTb, YTO MOCKO/bKY 06a Koda, kak Puga — COMoMOHa, Tak U CBEPTOUHBbIA,
AB/IAOTCA CUCTEeMaTUYECKMMUN, MPUEMHUK (BYyAb OH KOTePEHTHbIM UM HEKOTePeHTHbIM) MOXEeT 6bITb peasn3o-
BaH 6e3 Aekozepa c NpsSMON Koppekumel ownbok. B aTom cnyvyae nHpopmaunoHHble 6UTbl NPOCTO BOCCTa-
HaBMMBAKOTCA NyTeM AeMOAYNALUNN NO3ULMIA Nayek MMNynbCcoB. TaM 6yAyT AOMNOHUTENIbHbIE GUTbI KOHTPOSIS
YeTHOCTN — pe3y/ibTaT KoagnpoBaHus Puga — CO/IOMOHa, HO OHWM MOTYT 6bITb MPOCTO NPOUTHOPUPOBaHbI.

M*48 cuctematnyeckmx 6utoe (Mo3vums).

Cuctematnyeckmii CucTematnyeckuii 0001 gns n*0.1.... M*47
Af6uTos koaep Pyupa — M*48 6uTtoe Kogep
an'())nnofa pacLumpeHs
*0.... RS (K+8. K) HO.... A n .... Po-—#47 COOTHOLLEHUe

BuTepon R=1/2 iW+48 61TOB YETHOCTW (MOSAPHOCTD):
J17

nwWnnamdll M+

PucyHok 12 — Tpouecc kogmposaHus FEC
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5.4.3.1 KopguposaHue Pnga — ConomoHa

Cuctematunyeckoe kogmpoBaHne Puga — ConomoHa npoucxogut Hag nonem Fanya GF(2e). koTopoe
NOCTPOEHO Kak paclimpeHune nonsa GF(2). Cuctemarmnyecknii kog Puga — ConoMoHa AOJ/DKEH UCMOMb30BaTb
NoOpOXAAatoLLNi MHOTOUNEH:

8
a{x)=nN(**"*)= 456x7 +etx« +37x* + 4Bx* +47X® +20x2+6x4-22

fi

rae a = 010000 KopeHb NPOCTOro ABOMYHOroO MHoro4sieHa 1 ¢ x + x6 B none Fanya GF(26).

Mpn kogmpoBaHun Punpga — ConomoHa RSe(K*8. K). 610k / 6ut (Nnpn K = [116]) kogmpyeTcs B KOA0BOE
cnoso / ¢ 48 6uT. MNpoueaypa KogmposaHus Puga — Co/oOMOHa OCYLLECTB/ISIETCA B CliefytoWwmne NAThb LWaros:

a) flo6aBneHne PUKTUBHbIX 6UTOB. B1oK / 6UT MHDopMaunn paclimpsietTcsa go 330 6uT gob6aBneHnem
(330- /) duKTMBHBIX (HyNneBbIX) GUTOB B Havane 6510ka. PaclimpeHHbIn 610Kk o603HavaeTca kak {do, c/,......
d329), rae dQuaeT nepBbIM MO BPEMEHN.

b) NpeobpasoBaHne 6MTOB B cumBonbl. 330 6uTtoB [dQ dv ..., d329} npeo6pasytoTcs B 55 cumMBOIOB
Punpa — ConomoHa {0Q O ,,.... 054}, umes cnegytouiee NOMHOMUANIbHOE NpeacTaB/ieHne:

Dk =<?dek, 5+ 44 +u3dek ,,3+ <2d6k ¢ 2 + ., +dék

Pe3ynbTupytowe 6-6utosble cuMBO/bI nNpeacTasrieHbl B Buge Dk = {d6k 45, dék 4 4. dek 4 3, dék 4 2,
dék 4 1. dék}, roe dék 45 — craplunii 3Havawmii 6uT, a dék — mMnagwnii 3Havalmin 6ut.

c) KogupoBaHue. NHdopmaumnoHHble cumsosbl {DO, O, ........ 0 54} KogupyloTcsl MOCPeACcCTBOM cucTema-
Tn4yeckoro koga RSe(63.55) B BbIxogHble cumBosibl {UQ O, ...... 062}. ynopsioyeHHble criefyowumMm 06pasom:

[0b(*=OJ....54)
>H>« ).

rae Pk— cumBoObl YeTHOCTU, fo6aBnsiemble kogepom RS6(63,55).
NHpopMaLMOHHbI MHOFO4YseH, CBA3aHHbI ¢ MHhopMaunoHHbIMM cumBonamm (0Q 0, ...... 0 54}, o6o-
3HavaeTCcs Kak

D(x) = X400 + X630, 4 ... 4 X053 ¢ On .
MHoOrousieH NPoBePKN YeTHOCTN, CBA3aHHbIN C CMMBOJIaM/ MPOBEPKM YETHOCTU, 0603HaYaeTCs Kak
P(Xx) =x7P55 + x«Pn + ... xPBl + P62.
C1MBO/IbI NPOBEPKN YETHOCTU BbIYUC/IAIOTCS Kak:

P(x) = remainder® OM/gfx)]
L/(x) = x80(x) + P(x).

d) NMpeobpasoBaHue CMMBOIOB B 6UTbI. BbixogHble cumBonbl {UQ Uv .... 062} npeobpa3sytoTcs B ABO-
MYHYI0 DOPMY C MAYLIUM MEPBbIM MAAALWMM 3HaYaw MM 6UMTOM, COCTaB/AsA B pesysbTtare 6710k u3 378 6ut {10,

g)ag’?,c}l,-aneHme (PUKTUBHbIX 6UTOB. (330 - /) PMKTUBHbLIX BUTOB, A06aBAEHHbIE HA NEPBOM 3Tarne, ygans-
toTcs. MepegatoTcs Tonbko nocnegHue (/ 4 48) 6ut. To ecTb {330 _,. n331......... n377). npuyem n330., nepe-
[aeTcs nepBbIM.

5.4.3.2 CwuctemaTmyeckoe CBepTOYHOE KOAMPOBaHue

BHYTpeHHWI1 CBEPTOUHBIN KOAEepP [O/HKEH NCMO/Ib30BaTb KOAOBOE COOTHOLWeHMe R = 1/2 ¢ nopoxgatoLum-
My MHorousieHamn a0 = (010]2 n a1 = [101]2, kak Noka3aHO Ha pucyHke 4. Mepepa nepefayer kaxaoro koaep
6noka PPDU gosmkeH 6bITb MHALMANN3MPOBaH B NO/IHOCTLIO HY/1IeBOE COCTOSAAHME. Kpome Toro, Kogep A0/KeH
ObITb BO3BpalleH B MOJIHOCTLIO Hy/IeBOE COCTOSIHME MyTeM npucoefuHeHus K 611oky PPDU aByx HyneBbIX
6uToB. CneayeTt 06paTUTb BHMMaHMe, YTO NOCKO/IbKY MOPOXAaloLine MHOroY1eHbl UMEKT CUCTEMATUYECKUIA
XapakTep, OHWN ABAITCA HekaTacTPoUUYECKUMU.
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CuctemaTuyeckuii
61T (6UT No3unLKK)

But yeTHOCTMN
(6uT 3HaKa)

PucyHok 13 — CuctemaTmyeckuii CBEpTOUHbI kogep

5.5 PagnoyacToTHble TPe6GOBaHUA K (PU3MYECKOMY YPOBHIO CBEPXLIMPOKOMOIOCHOTO
pagnonHTopdeiica

5.5.1 Pabouune nonockl 4acTtoT

Habop pabounx nosioc YyacTtoT onpenesieH B Tabnmuye 11. KaHaniom No yMONyaHuio ABAseTcs kaHan 5.

5.5.2 Ha3HauyeHuA KaHa/noB

[na kaxgoh n3 15 pabounx Nosoc 4acToT, onpefeneHHbIX B Tabnuue 11, Nnpu HOMUHasIbHOW YacToTe
nosTopeHusa umnysbcos (UMA) 16 My npucBavBatoTcs ABa koga npeam6ysnbl A4nVHOW 31. 4To B Utore gaet
30 KOMMN/IeKCHbIX KaHanoB. Ha haky/bTaTMBHOW HOMWHanbHOM UMW 64 MIL AOCTYNHbl AONOSHUTENbHbIE
60 KOMMJ/IEKCHbIX KaHa/I0B C UCMNOJIb30BaHMEM YeTbIpeX KogoB npeamOybl ASIMHON 127.

Ta6nunya 11— Pa6oyme NONOChl 4acToT

Homep kaHana (aecAatniHbIv) LieHTpanbHas yactoTta fc (ML) LLipyHa nonocs! (M)
1 3494.4 499.2
2 3993.6 499.2
3 4492.8 499.2
4 3993.6 1331.2
5 6489.6 499.2
6 6988.8 499.2
7 6489.6 1081.6
8 7488.0 499.2
9 7987.2 499.2
10 8486.4 499,2
n 7987.2 1331,2
12 8985.6 499,2
13 9484.8 499.2
14 9984.0 499.2
15 9484.8 1354.97
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5.5.3 XapakTepucTuku nepegartymka

5.5.3.1 OcHOBHas UMMyJibCHasA XapakTepucruka

dopma nepegasaeMoro B aomp MMnysibca mM3n4ecKoro ypoBHSA CBEPXLUMPOKOMOSIOCHOIO paguonHTep-
chelica p[t) Lo/mKHA orpaHNYMBaTbLCS (POPMOIE Ero KPOCC-KOPPESIALMOHHOWN (PYHKLMU C 3TAJIOHHBIM UMMY/IbCOM
r(f). HopmannsoBaHHasa B3aMMHasi KOppensuus ABYyX CUTHa/I0B onpeensieTcs kak:

W Loqsarmp g+myn

X

B BbilenpuBegeHHOM BbipaxkeHun E( 1 £ p— 310 aHeprum r(t) n p(t) COOTBETCTBEHHO. 3Ta/IOHHbIA NM-
nynbc r{t), NCNosIb30BaHHbIV B pacyeTe A>(T). — 3TO OCHOBaHVe NPUNOAHATOr0 KOCMHYCONAAIbHOTO UMMY/bCca
¢ koahuLmeHTOM criaxmsanus p = 0.5. Matematuyeckm 3aTo:

y 4 (1Hrfi7pl+~
L{w rf

B BblWeNpUBEAEHHOM ypaBHeHUN Tp — Be/IMuMHa, 06paTHas 4acTtoTe 3/IeMeHTOB curHana. Tabnuua 12
rnokasblBaeT Heo6XoAVMYHO A/IUTeNIbHOCTL UMMNY/bCa 418 KKAOro KaHana.

Ta6nuuya 12— Tpebyemas AMTENbHOCTb 3TA/IOHHOTO UMMY/bCA B KAXAOM KaHane

Howmep kaHana JnvTenbHOCTb UMyrbea. p (HE) LLiMprHa rnaBHOro fenectka. Mk (Mc)
(1:3. 5:6. 8:10. 12:14} 2.00 0.5
7 0.92 0.2
(4. 11} 0.75 0.2
15 0.74 0.2

YT06bI CBEPXLUMPOKOMOIOCHbIV NepefaTynk 6bl1 COBMECTMMbIM C HACTOSAWMM CTaHAapToOM, nepepga-
BaeMblii uMnynbce p(t) 4OMKEH MMETb KPOCC-KOPPEnsunonHyto dyHKkumio (p(T). BeIMYMHA [1laBHOrO nenecTka
KOTOpOW 6blna 6bl 60/be UK paBHa 0.8 B TeveHMe Mo KpaiHen mepe Tw (cMm. Tabauuy 12). a no6ble 60Ko-

Bble /IeNecTkn 6b11n 6bl He 6onblue 0.3. NS ueneli TeCTUPOBaHMS MMMNY/bCa Ha COOTBETCTBME onpeaesieHo
cnepytoulee: nycTb <p(T) — BesmumnHa Kpocc-koppensaunn p{t) n r{t)y u nycte 7, rae /= 1, 2,... — Habop KpuUTn-

YeCKUX ToUeK, TO eCTb TOUEK, B KOTOPbIX — |j |1 =0 MaKcuMyM chyHKLMM UMEET MECTO B O/JHOM 13 TaknxX

KPUTUYECKNX TOYEK TTBX, rae b|dh(*)] 4NA BCEX 3HAYeHUI T. VI310XKeHHble Bbllle TpeboBaHUA, Takum

06pa3omM, COCTOAT B TOM. YTO A/19 HEKOTOPOro HenpepbIBHOINO Habopa 3HavyeHuiA, KOTopble cofepXxaT TOUKYy
TTax. dyHkums |b(r)| 6onbwe, yem 0.8. Kpome TOro, BTOpoe OorpaHnyeHmne Ha Besin4mMHy GOKOBbIX /1IeNeCTKOB
MOXeT 6bITb CPOPMY/IMPOBAHO MaTeMaTUyecku, Kak |p(t,)| S 0.3 ans Bcex xr

PucyHok 14 nokasbiBaeT NpuMep MMMy/sAbca, COBMECTUMOro ¢ hU3NYECKMM YPOBHEM CBEPXLUIMPOKOMNO-
NlocHoro paguouHTepdelica. p(t) (neBbili rpauk) BMecTe C KOCMHycouAanbHbIM 3TaSIOHHbIM UMMY/IbCOM C
NPUNOAHATBEIM OCHOBaHMeM r{t) ¢ Tp = 2.0 HC (cpefHuii rpadink) N BEIMUMHOW Kpocc-koppensumm |cp(T)| (npasbiii
rpacuk). Umnynbc p(0 npeacTtaBnset coboit umnynbc bartepsopTa (Butterworth) 8-ro nopsigka, ¢ wWmMprHoOi
nonocbl 500 Mly Ha ypoBHe 3 aBb. PUCYHOK MMeeT Le/fblo NokasaTb, YTO B 3TOM MpumMepe UMMy/bC COOT-
BeTCTBYeT Tpe60BaHUSAIM COBMECTUMOCTU. B 4acTHOCTK, rNaBHbIi slenecTok Bbiwe 0.8 B TeyeHne OKoMo 1 He
1N HeT BOKOBbIX sienecTkoB 6onblue 0,3 (B AaHHOM c/ny4vae HanboNbLINi GOKOBOW nenecTok coctaBnset 0,3).
Mmnynbce p(f) — aTo coBMecTUMbI umnynbe Ansa kaHanos (1—3. 5. 6, 8— 10, 12— 14).
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SrayIoHHbIA UMIMYTIC 1(t) Kpocc-xceporsiumioHHas dyymMups

08 «

0.6

0.4

02

-0.2

PucyHok 14 — lMpumep COBMECTUMOTO MMMNy/bca

Cnepyet o6paTuTb BHMMaHWe, YTO Le/bio aHHOro cTaHAapTa He sB/isieTcs nNpeAnooxeHne, 4to op-
MUpOBaHNe NUMMybca AO/DKHO MPOUCXOANTL B OCHOBHO MOJI0CE HACTOT, & TO/IbKO TO. YTO ONUCaHHble 3[ecCb
n3MepeHns NPOUCXOAAT Ha ornbatoLeli Mnysbca, ecnn hopMoBaHVe BbINOJIHAETCS B MO/I0CE MPONyCKaHMS.

5.5.3.2 Macka cnekTtpasbHOW NA1oTHOCTU nepegayun (PSD)

MepefaBaemblii CNeKTp AO/MKEH ObiTb MeHblle Yem -10 AB (OTHOCMTENBHO MakCMMyMa CreKTpasibHOW
NJIOTHOCTWN MOLWHOCTKN) Npu 0.65/Fp< [f-fc| <0,8/Tpun-18 ab npu \f- fc\ > 0.8!T*.

Hanpumep, macka cnektpa rnepefaBaemMoro curHana Ans KkaHana 4 nokasaHa Ha pucyHke 15. 3mepe-
HWSA AO/DKHBI BbIMOSHATLCS C MCMOMIb30BaHNMEM YAaCTOTHOMO paspelueHns 1 My 1 NponycKHOW CnOCO6HOCTBIO
Bnaeo 1 kru.

CnekTpanbHas NA0THOCTb MOLWHOCTK (4B OTH.)

*oe N'p— AAUMTENbHOCTb UMNynbca (cM. Tabnuyy 2). fc — ueHTpanbHaa yacToTa KaHana.
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5.5.3.3 BbIpaBHMBaHWe Hecylleli N CUHXPOHM3aUns nepefayn 3N1emMeHTOB CurHaia

CBepXLWMPOKONO/IOCHbIN NepeaaTymk Ao/MKeH 6bITb CNOCO6eH CUHXPOHMU3MPOBATL MakcuManbHble UMK,
npuBefeHHble B Tabnmue 3. € TOYHOCTBIO + 20 ppm. Kpome Toro, 415 KaX0oro CeBepXwmMpoKoOno/IOCHOrO KaHa-
na hr3nY4ecKoro ypoBHsl LEHTp nepefaBaeMoi 9HePrumn AO/HKEeH COOTBETCTBOBATb 3HAYEHUSAM, yKa3aHHbIM B
Tabnuue 11, Takxke € TOYHOCTbIO = 20 ppm. VI3MepeHns A0/MKHbI 6bITb cAenaHbl C UCNONb30BaHNEM YacTOTHO-
ro paspeweHnsa 1 My 1 NponyckHow cnocobHOCTbO BUAeo 1 KIu.

5.6 MOTKM BpeMEHN N efUNHULblI U3MEPEHNA BPEMEHN

Ha dyHgameHTaslbHOM ypoBHe cucTemMbl RTLS 1 u3MepeHune paccTosiHUs, onncaHHble B 3TOM cTaHzap-
Te. BO3MOXHbI 6/1aroapsi COCO6HOCTN MPUCBOEHNSA 3HAYEHWT METOK BPEMEHM (CHETUMKA U3MEPEHMSA PacCTo-
SAAHUSA) TOYHBLIM MFHOBEHUAM, KOrga Mapkepbl ndmepeHuns pacctosaHna (RMARKERS) npuHaTbl (M nepefaHbl).
A NOCKOJIbKY 3TOT CHETUMK U ero CNOCOBHOCTbL TOYHO OTMeyaTb BPeMsi UMEIOTCS, TO KOHLeNTya/lbHO pacyeT
BPEeMeHM pacrnpocTpaHeHns pagmocurHasia npoct. CHeTUMK N3SMepeHnsi PacCTOAHUA OLleHMBaeT METKN BpeMe-
HU co6bITMA RMARKER* Ha aHTeHHe ycTpoiicTsa.

5.6.1 EgnHnubl BpemeHn

EAVHMLBLI BPEMEHU, UCTOJIb3yeMble [/11 METOK BPEeMEHU CHETUMKA U3MEPEHUA PacCTOsHUA, onpeaens-
l0TCA MNaAWwunM 3Havalmm 6utom (LSB) 3HaueHuii BpemeHu, KOTOPbI NpeacTaBnseT 1/128 BpeMeHn afieMeH-
Ta cCoOb6LEeHNA NpU 06A3aTeNbLHOM CKOPOCTN Nepefayn a/ieMeHToB coobueHns 499,2 MIy,.

MpumeyaHne — Mnagwunii 3Havawmnini 6uT LSB cueTunka U3MepeHns paccTosiHua npeacTtaBnsieT co6oil Ha-
CTO/IbKO Mablii BDeMEHHOI UHTepBas, YTO peasbHOMY (PU3NYECKOMY CHETUMKY NpULLIOCh Gbl paboTaTh Ha HOMUHANbHO
yactoTe 64 T, 4To6bl BblAaBaTh BE/IMUMHBI C TAKUM paspelleHnemM. eicTBuTeNnbHO (hnusnyeckoil peannsauum He oxu-
faeTcsa. BmecTo aToro npegnonaraeTcs, YTO BblUMCMTENbHAA TexHuKa byAeT Ucnosib3oBaTbCca A5 CO34aHna focTaToy-
HOro KO/iM4yecTBa MeHee 3HauMMbIX 6UTOB, YTOObI NPOV3BOANTL XeNaeMyto 3KCnyaTalMOHHY0 TOYHOCTb.

5.6.2 3a4epXKN aHTEHHbI

Co6bITUSA Bpemsi NpubbITUA 1 BpeMs OTNPaBKM OTHOCATCS K HaXOXAEHMI0 Mapkepa nakeT UsmepeHus
paccTosHua (RMARKER) Ha aHTeHHe.

MeTka BpeMeHWN NoJslyvyeHusi, eCTeCTBEHHO, MOABUTCA B LMAPOBOM [OMEHe MpueMHUKa Yepes HeKoTo-
poe Bpems nocsie Toro, kak RMARKER nocTynuT Ha aHTeHHy. UTo6bl BblUMCAUTL, Korga RMARKER 6bin Ha
aHTeHHe, 1 chOpMUPOBaTb TOUHOE BPEMS MPUOLITUS, HEO6XOANMO YUnTbIBaTh BCE 3a[ePXKKN CUCTEMbI MeXay
aHTEHHOW 1 BHYTpeHHeli unpoBoi MeTKol BpeMeHU nonyyeHus. Ty 3adepXKy NpuemMa aHTeHHbl 3aTeM He-
06X0ANMO BbIYECTb U3 BHYTPEHHEN LMMPOBOL/ METKU BPEMEHW MOMYYEHUs, YTOObI AaTb 3HaYeHNe BPEMEHU
npuoébITUSA.

AHaornyHo B nepeAaTynke JO/MKHbI 6bITb YUTEHbI BCE CUCTEMHbIE 3a4ePXKN MeXay BHYTpeHHel umd-
pOBOli METKOI BpemMeHV nepefayv u aHTeHHOWN. DTy 3afepXKy nepegatolieli aHTEHHbI 3aTeM HY)XHO foba-
BUTb K BHYTPeHHel undpoBoi MmeTke BpemMeHu nepegayn, 4Tobbl BblgaTb 3Ha4eHNEe BpeMeHU OTNpaBku, Korga
nepegaya mapkepa RMARKER npousowna Ha aHTeHHe.

MexaHn3Mbl, onpegenstolme 3T 3af4epPXXKN aHTeHHbI, BbIXOAAT 3a paMK/ HaCTOsILLero ctaHgapTa.

6 OcHoBHOIi hopmaT coobLeHns

HacToawmii pasgen onucbiBaeT OCHOBHOWM hopMat, MCNosb3yeMblii A1 PafMoCcOo06LLEHWIA Mexay MeT-
KOW 1 MHdpacTpyKTypoii. OAnHaKoBble OCHOBHbIe NpaBuia hopMaTMpoBaHUs COOGLLEHNIA NCNONB3YIOTCSA ANs
OfHOHanpaB/IeHHOW CBA3W, onpeaesieHHOW B pasgene 7, 1 Ana ABYXCTOPOHHeN CBA3W, onpeaesieHHON B pas-
nene 8.

6.1 CTpykTypa coobuweHnii n npasuaa o6paboTKn

Kaxaoe cooblieHne HauyMHaeTCa C O4HOrO UM ABYX OKTETOB YNpPaB/IeHUS KagpoM, N Kaxaoe cooblie-
HMe 3aKaH4MBaeTCs ABYXOKTETHOW KOHTPO/IbHOM nocnepgoBaTesibHOCTblO kagpa (FCS). AnuHa coobuieHus,
onpeeneHHas B 3arosioBke iM3MYECKOro ypoBHs (CM. 5.3.6). Mcnosnb3yeTcs 4711 O6HapYXXeHUs 1 NPOBEPKN
FCS. kak onvcaHo B 6.2.

Kaxpaoe cooblieHne HeceT nopsakoBblii Homep (DSN). KOTopbIi yBenmumBaeTcsa Ha 1 (no moaynto 256)
npu Kaxaoli HoBol nepefaye kagpa. HavyanbHoe 3HayeHVe HOMepa DSN MOXeT onpefensitbCs cryyaliibiM
ob6pasom.

*osaBneHne mapkepa n3MmepeHus paccToaHUA.
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[ns Kax[oro nosly4eHHOro kagpa nposepsieTcs nocnefosaresibHocTb FCS. Ecnn nocnegosaTenibHOCTb
FCS HenpaBuWibHa, Kaap cuntTaeTcs OWUB0YHBbIM U OTOpacbiBaeTcs. TONbKO KaApbl C NpaBWUIbHOW Nocneno-
BaTeslbHOCTbIO FCS noggepratoTcs ganbHeliwei obpaboTke.

Korpa npuHATbI Kagp MMeeT afpec HazHauyeHUs, OH AO/MKEH ObITb OTOPOLLEH, eCNn afpec HazHayYeHUs
He coBnagaeT c afpecom NMpYHUMAaLOLLEro y3na.

6.1.1 Bpemsa npunbbiTua/Bpemsa oTnpaBaeHus

Bpems npnbbITNS 1 BPeEMSA OTNpaB/ieHNsa KagpoB MOryT ObiTb MCNOb30BaHbI 47151 ONpefesieHnss MecTo-
HaxoxaeHus. BAMMK-NOCbINIOK O4HOHanpaB/eHHOW CBA3W (Kak 3TO onpeaenieHo B pasgesie 7) camux no cebe
[0CTaTOYHO, YTOObI BbINO/HUTL OAHOHAaNpaB/IeHHOe onpefesieHne MeCTOHaxXOXAEeHUA MeTOAOM pasHULbl BO
BpeMeHu npnbbiTnsa (TDOA). OnpeaeneHne MecToHaxoX34eHUs. OCHOBaAHHOE Ha ABYXCTOPOHHEM M3MepeHuun
paccTosHNA, BO3MOXHO TaM. rae MeTKM MOryT OCYLUeCTBAATb hakyNbTaTUBHYHO ABYCTOPOHHIO CBA3b (Kak
onpegeneHo B pasfese 8). a Takke CMOCO6HbI TOYHO (PUKCMPOBaTbL MOTKM BPEMEHN Mepefaydn U NnosiyvyeHuns.

6.2 TocnepgoBaTeNIbHOCTb NpoBepkn kagpa (FCS)

MocnepoBartenbHOCTb FCS nosiBnsieTcst B KOHLE f1t060ro kagpa. AnnHa nocneposartesisHoctn FCS co-
cTaBnsieT 2 okTteta, n FCS cogepxut 16-pa3psagHyto ctaHaapTHyt (ITU-T) kOHTposibHyto cymmy CRC. TMo-
cneposartesibHOCTb FCS BblUMCNAETCA Haf NOMHbIM KafpoM, HaunHasi ¢ OKTeTa(oB) yrnpasneHnsa kagpom. Mo-
cneposatesibHOCTb FCS fos/hKHa paccumTbiBaTbCA € NOMOLLBIO CNeaytolwero cTaHgapTHOrO NopoXaaroLwero
MHOrouneHa 16-i cteneHu:

G16(x) = x16+ x12+ x5+ 1.

MNocnepoBartenbHocTb FCS fgosmkHa 6bITb paccunTaHa Ans nepejauvn, UCNOAb3ys CrefyowWwnii anro-
puTM™:

- nycTb M(x) = BOX* - 1+ b,x* -2 + ... + bk _2x ¢ bk_, — MHOrouneH, npegcrasnsoLmii nocnegosaresb-
HOCTb 6UTOB, A1 KOTOPbIX PACCUMTbIBAETCSA KOHTPOJIbHAs CyMMa;

- YMHOXatlT M(X) Ha x16. uTo gaeT MHorousieH x18 L x)\

- genar x16 « M(x) no mMoAgynto 2 Ha NopoxAalowmini MHorouneH Gie(x) A1 NOAYy4YeHUs MHOrovneHa
ocTtatka R(x) = rOx15+ r,xn + ... +rmx +ris:

- none FCS onpegensieTca kKoahduruneHtamm MHorouvsieHa octatka R(x).

34ecb ABOVYHbIE MHOrO4Y/1eHbl MPEACTaBAIOTCA B Bue 6UTOBbIX CTPOK B NOpsAke ybblBaHUS CTeneHn
MHOrouseHa.

B kauecTBe nprvmMepa paccMoTpUM Kaap NOATBepXAeHUA 6e3 noanexalmx nepegade JaHHbIX U criefyto-
WMiA 3-6alTHbIM 3aro/1I0BOK:

0100 0000 0000 0000 0101 0110 [kpaWHWi® NneBbli 6UT (b0). NnepeaeTcs NepBbIM]

FCS ans storo cny4as 6yfAeT BbIrISAeTb CneayowmmMm o6pasom:
0010 0111 1001 1110 [neBbliii pa3psag, (r0). nepegaeTcsa nepsbIM]

T oo ris
TunuyHas peannsaunsa n3obpaxeHa Ha pucyHke 16.

IeHepvipytowwmii MHorouneH CRC-16 G(x) *>x,e + X2* xa+ 1

BxofHble fjaHHble
(Mnaawwmit 6UT NnepBbIM)

for, r2 r3 W 15 6 r7 r8 r9 o rnr@ ns nNars

VHnupanuavposaTb peructp octatka (¢ Mo no M15) o Hosb.

CppwuraTtb 3aro/loBOK U NepeaaBaeMble aHHble 8 AennTeb B nopaake nepesayun (MnaaLmii 6ut snepen).
Mocne Toro kak NocneAHW GUT NO/SA AaHHbIX CABUHYT B AeNUTENb, PEFUCTP ocTaTtka cogepxut FCS.
FCS pobanseTcs K Moo AaHHbIX, N03TOMy rOnepeaaeTcs nepsbIM.

»WN R

PucyHok 16 — Tunosas peanusauuu nocnegosatensHocTn FCS
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7 OpHoHanpasJ/ieHHasa CBA3b — BJ/IMHK-NOCHLI/IKA

OCHOBHO pexuMm paboTbl — 3TO MpocTas OfHOHanpaB/fieHHas CBA3b MOCPeACTBOM G/IMHK-MOCHINOK,
nepepatowmx ngeHtudukatop metkm (ID) MHdpacTpykType.

AnvHa kagpa 6/IMHK-MOCBLIIKA MUHUMU3MPOBaHa AJ/15 9KOHOMUW 3HEPrum 1 ahmpHOro BpeMeHn, Makcu-
MU3NPYS Takum 06pas3oM BPeMsi XU3HU 6aTapeii 1 NIOTHOCTb MEeTOK. BANHK-NOCBLISIKU Ha 3TOM YPOBHE BMOJIHE
[0CTaTOYHO ANA NaeHTUUKaUMM MeTKM-oTNpaBuTens, a ecnnm 6NHK-NOCkIIKa NoyvYeHa HECKONbKUMU CUH-
XPOHM3NPOBAHHbLIMU MO BPEMEHN y3/1aMN UHAPACTPYKTYPbI, 3TO ABASETCA [OCTATOUYHbIM Takxe A1 No3uun-
OHMpPOBaHMA (oNpeaesieHNss MeCTOHaX0XAEHNS) METKU-OTNpaBUTess.

Pa3pelleHo aBa BapnaHTa KOANPOBaHUSA, B OAHOM N3 KOTOPbIX MPUMEHSAETCA TUN naeHTudmnkaTopa MeT-
kn no FOCTPUCO/M3K 15963. a B Apyrom — o 1181. B MeTKe MOXeT UCMNOo/1b30BaTbCA /10601 BapuaHT. VH-
hpacTpykTypa Ao/kHa 6bITb CNOCO6Ha AeKoANPOBaTbL 06a BapmaHTa. KogmpoBku onpeaesieHbl B MOANYHKTaxX
HUXeE.

B/IMHK-NOCbINIKAa — 3TO Nepuoguyecku nepegasaemoe coobuieHve. OB6bIYHO nocsie oTnpaBku O/IVHK-
NOCbLISIKM MeTka MepexoAnT B Chsilee COCTOsIHME C MEHbLUMM MOTpeb/IeHneM SHeprun, oTcunTbiBast Nepuog,
Korga nofonaeT ovepeab OTNPaBku crieaytolleil 6IMHK-NOCBLINKA. K NepnognyHOCTM OTNpaBkn 6/IMHK-NOCBISIOK
OO/DKHbI ObITb NMPYMEHEHBbI CNyYaiiHble KosiebaHns Tak. YTobbl METKU C G/IM3KMMU YacTOTaMu KPUCTasI/10B He
ocTaBa/ICh 3ab6/10KMPOBaHHbLIMK, KOrAa 1x nepejayv AoJiroe BpeMs BCTyNatoT B KO/IM3NIO.

7.1 KopgupoBaHme KagpoB G/IMHK-MOCLIZIOK C nAeHTUrKkaTopammn mMeTok
no TQQTP NCO/M3K i5 Ne

JTO KOAMPOBaHWe nepeHocuUT naeHTudukatop no FOCTP NCO/M3K 15963 1 ncnonb3yeT KogNpPYOLWNiA
OKTEeT 3arosioBka, onpegenstowmii octaslumecs nonsa kagpa. PUCyHOK 17 noka3biBaeT Noss BHYTPU Kaapa.

OrnsooirwwA pscuu»Kdu>
Namnud TMpro 30NEC ism 6 [MUKK
Hp«wTwtcuicp (EWD). QO-M (KiBfi  gieyvo-n:c
Lakt*? lckoT locTe? 1acTw? Lortwr 4 c«rata on*? 1CK»*T lek?*e [ 1-32tr2*r* 4/C' O CCPTISS 2 cetera
Ynpamcu» nopTnnen 3oronococ tree vianrajvM io» Anno | Pjcuvplium» A uwm KOMipcnwun
HUTKM (TC) Hort*» (SKUUW W KpUMIKM E*~0 Ex-0 IWIUMHTf cymm*

Yroamkuna «necom (FC) o 3:i00-joCt BCAXKIM W 4
bl Km 1 f-VF Km 4 CdTn curé VNM Km O Ir*« 1 1?21 Curu | Curé Kms |Em /
1 0 1 0 0 0 0 0 Coirwiw Jiy.violiccon
Ui rankm i itet 6utapsn 1CTMMMIM

raryotens &

TSO CNOUK«3> ¥

Viciouoikouo SFC

PucyHok 17 — KogupoBaHue kagpa 61nHK-Nocbiku ¢ ngeHtudrkatopom no FOCT P NICO/M3K 15963

7.1.1 Cy6-nonsa kagpa 6 AMHK-NOCbINKN C ngeHTudunkatopom no NCO

OTAenbHble Cy6-NoNsA. NokasaHHble Ha pUCyHKe 17, onucaHbl B NOAMYHKTAaX HUXE.

7.1.1.1 YnpaBneHue kagpom (FC)

FC (okTeT) Kagpa 6/IMHK-NOCbISIKA. KOTOPbI HeceT naeHtTudgukarop no FOCTP MCO/M3IK 15963, umeeTt
mkcupoBaHHoe 3HauyeHue 0x05. cnyxallee MpPM3HaKoOM YHUBEPCAIbHOIO Kagpa AaHHbIX C KOPOTKUM 1-Ok-
TETHbIM ynpaB/fieHneM Kazpa, OTCYTCTBMEM afjpeca Ha3HadyeHus u afpeca UCToYHMKa no W 8l a Takxe yka-
3blBaoLee. YTo nageHTudmkaTtop metkm no NOCT P NCO/M3K 15963 nepeHocuTca fanee B Kagpe. Agpec
Ha3HayeHus He TpebyeTcs, NOCKObKY 6/IMHK-NOCHLINIKA — 3TO LWMPOKOBELLaTe IbHbIN Kaap.

7.1.1.2 NopsigkoBblii HOMEP

MopsaaKoBbIA HOMEP OKTeTa COAEPXUT TEKYLLee 3Ha4YeHne NOPsAKOBOro HoMmepa faHHbix (Data Sequence
Number. DSN). Homep DSN BcTaBnseTcsa B Ucxogawmii kagp 6:1MHK-NOCbLINKKU, nocne vyero Homep DSN yBenu-
ymBaeTcs Ha 1 (no moaysnto 256)*.

7.1.1.3 3aron0BOK KOAMPOBaHUA

OKTeT «3arosioBoK KOAMPOBaHWA» UMeeT psaf, A0MNONHUTENbHbIX Cy6-nonen. onpeaensaowmx octasibHoe
cogepxmmoe kagpa. OHM onpegenieHbl B Tabnunue 13.

* Tpun kaXKAOM Nepeaave.
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Ta6nuua 13 — 3arosi0BOK KOAUPOBaHWA cy6-noneit B kagpe G/IMHK-MOCHINIKK, Hecywem naeHtudgurkatop no rOCT P

MCOM3K 15963

Mona

Pexum koguposaHus

Hanuuve gaHHbIX gaT-

ynkKa Temnepatypbl

[ByxypoBHeBas Tene-
meTpus

YpoBeHb 3apsga akky-

mynsTopa

MpuMmeuaHune

1 okTeT

YnpasneHue  opsiAKOBbIi
Homep

Kagpom

0x05

Homepa
6uToB

7.6

4.3,2

1,0

3HaveHus

370 ABYX6MTOBOE NoMe onpeAenseT pexvMm KoAVpoBaHWA Kagpa co creayrowmnumm
3HAYEHUSIMU:

0.0 — 3ape3epBupoBaHo

0. 1— kagp 61MHK-NOCLISIKU HEe MMEeeT AOMOSTHUTENbHOIO PacCLIMPEHHOro UAEeH-
Tudukatopa

1.0 — kaap 6/IMHK-MOCLIIKN HECET AOMNOMHUTENbHbIA pacLIMpPeHHbI naeHTudmn-
KaTop

1.1 — 3ape3epBUpOBaHO

JTOT 6GUT oNpegenseT, CoAePXUT 1 Kaap AaHHble AaTunka Temneparypbl, o cne-
AYOLWYMU 3HAYEHNSIMUA:

0 — HeT JaHHbIX AaTuuKa TemnepaTypbl

1— faHHble fgaTuska TemMnepaTypbl NPUCYTCTBYIOT B Kagpe ABYXypPOBHEBON Tene-
mMeTpum

3TN 6UTbI AOCTYMHbI AN CUTHANM3ALMU 3HAYEHWIA U3 TPeX OTAENbHbIX 6UTOB
[IBYXYPOBHEBbIX A@HHbIX AAaTUUKOB TeneMeTpun. 3HaueHne u NCnosib3oBaHue 3a-
BUCUT OT UAEHTUUKATOpPa M3roTOBUTENS MeTkW. MpuMmep Mcnonb3oBaHus: ans
nepegayn COCTOSIHWS KHOMKU COOGLLEHWIA, TpUITepa AaTuvka ABUKEHUS, AN CUT-
Hanmsauum 3awmnTbl OT BCKPbITUA

3T 6UTbI NCNONBL3YITCA A8 CUTHANU3aLUM COCTOAHNA 6aTapen co cneaylowm-
MU 3HAYEHUAMU:

0. 0 — 6aTapes xopoLias

1.0 — 6atapes 10 go 30 %

0. 1— 6artapes 0 o 10 %

1.1 — meTKa He NpefocCTaBaseT COCTOAHNEe 6aTapen

JTOT 3aro/0BOK KOAWPOBAHUSI MOXET UTHOPUPOBATLCS, UTO6bI OTNPABUTL BGIMHK-MNOCHINKY
MUHUMaSIbHOV A/IVHbI, NTPUBELEHHYI0 HA pUCYHKe 18. EC/IM 3arofioBOK KOAMPOBAHUS OMYLLEH, MOXHO MPEAno/IOKUTb, YTO
3HAYEHNs ABYXYPOBHEBON TENEMeTpun 1 YpoBHA 3apsifa 6atapeun 160 HeU3BeCTHbl, IM60 HEM3MEHHbI CO BpeMeHH Ka-
KOr0-IM60 M3 NpeaplayLux OTYETOB, W B Kafpe HE AO/MHKHO 6bITb KAKUX-NMG0 AOMO/IHUTENbHBLIX AaHHbIX. MeTka MOoXeT
0TNpaBAATbL KOMNO3ULUIO GVHK-NOCHINIOK MUHUMANbHOM ANUHbI U 6ONbLIe ANNHbI.

1 okTeT

Npentudukatop no FOCT P NCO/M3K 15963:

6 okTeTOB
1okTet 1okter 4 okTeTa 2 okteta
Knacc naeHTudunkatop NpoenTndukatop  KoHTposbHas
BblgeneHuns npovssoauTens MeTKU cymMmma

10 OKTETOB MUHUMAasIbHOW GANHK-MOCHINKU C UHAEHTUdKaTopom no NCO

PucyHok 18 — KogupoBaHue kagpa 6/JMHK-N0CLIIKM MUHUMAbHOR ANUHBI C ngeHTudrkaTopom no NCO

B/IMHK-NOCBLIIKA MUHUMA/TLHOW A/IMHbI MOXET WUCMOJ/b30BaThCs, KOrAa HET HUKAKOW [OMOSIHUTENbHOW
MHOpMauuK, YTo6bl NepefaTb APYrMM, KpOMe naeHTUdMKaTopa MeTku. Bonee annHHas popma KogupoBa-
HUS 6/IMHK-MOCBINIKA MOXET BbITb UCMO/b30BaHa, Korga MeTka A0/hKHA nepeAaBath A0MNOHUTE IbHY UHAOP-

MavLmto.

7.1.1.4 WpeHTndukatop no FTOCTP NCO/M3K 15963
6-0KkTeTHOe none maeHtTudmkatopa no FOCT P MCO/M3K 15963 cocTouT 13 OKTeTa Koga Kareropuw,
oKTeTa naeHTudmkKaTopa N3roToBUTENs N YeTbIpex OKTETOB NAeHTUdMKaTopa MeTKN, KOTOpble onpeaenstoTcs

crnegyowmm o6pasom:
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Tekywan kareropnsi — 0. TakuMm 06pa3oM, 3TO BOCEMb BGUTOB «O».

|/|,D,eHTVI(’*)I/IKaT0p unsrotosutena: 3TO yHI/IKaI'IbeII\/'I KO4, usrotoButensa Metku. OAnH N3roToBUTENlb MO-

XET MUMEeTb HEecKO/IbKO MPUCBOEHHbIX EMY WAEHTUUKATOPOB. VaeH-
TUMKATOP M3rOTOBUTENS ONnpeaensieT NHTeprnpeTaumio AaHHbIX EXT.

MaeHTUdUKATOP METKU: YHUKanbHbIN ngeHTudmnkaTop MeTkn (4 6aiTa).

7.1.1.5 JaHHble gaTymka TemnepaTypbl
10T AOHOHHMTEﬂbeIVI OKTEeT npeactaB/ieH, ecnn 6uT TSD B 3arosioBke KoanpoBaHnA yCTaHOBJ/IEH B 1.
JTOT OKTET NpeAcTaBiseT TeMnepaTypy Kak 8-6MToBOeE Lien10e YMC/I0 CO 3HaKOM B Anana3oHe oT -128

n0o0+127 °C.

7.1.1.6 lononHUTeNbHbIV paclUMpPeHHbI ngeHTuduKaTop

3TO AONONHUTENbHOE MoNe NpeAcTaB/IeHO, eCN BUTbI pexnma KogmposaHus (7, 6) B 3aronoBke Koau-
poBaHUA yCTaHOB/EHbI paBHbIMM 1, 0. Korga paclumpeHHblli naeHTUMUKaTop npeacraBsieH, OH COCTOUT U3
OKTeTa MCTOYHMKa paclumpeHHoro uaeHtudumkaropa (Ex-KO Source), okteTa A/IMHbI PacCLUMPEHHOTO UAEHTU-
tukatopa (Ex-tO Length) 1 nons nepemeHHon AnvHbl EXKO. KOTOpble OnpeaenatoTcs cneayowmm obpasom:

Ex-KO Source:

Ex-ID Length:

EXHO:

OTOT OKTET onpefesniseT UCTOUYHVK naeHTudukaropa (opraHnsauma-mHugmaTop n/vnm
TN KOAMPOBKN naeHtTudmkaropa). 3HayeHms 0—255, BbigenisieMble B COOTBETCTBUMU
ctabnuuein 15.

JTOT OKTET onpeaenseT A/IMHY pacllMPeHHOro naeHTudukaTtopa B oKTetax, Kak no-
KaszaHo B Tabnuue 14. Butbl 0—4 npeAcTaBMAOT YNCAO OKTETOB, a 6uTbl 5—7 3a-
pe3epBupOBaHbl, AO/MKHbI ObITb YCTaHOB/IEHbl B HOJb MpW nepejave U MOryT 6bITb
NPOUrHOPMPOBaHbI NPU NOJTyYEHUN.

NAaeHTUMMKaLMOHHbIA HoMep. EXHO 3aHMMmaeT cregyrowme N 6aT Nons paclimpeH-
HOro naeHTUdMKaTopa, rae N — AJ/iMHa paclMpeHHOro naeHTudunkaTopa, gesieHHas
Ha 8, unu cnepyolee Hanborsbllee Lesloe YUCNo, ecnn pesynbTar byaeT APO6HbIM.
3HayeHne Ex-ID Length O o3HavaeT 256 6uT nnmn 32 okreta. HammeHee 3Havaune
6uTbl EXIO 0oTnpaBnstoTcs nepsbIMU, U OKOHeYHble 6UTbl EXIO B /1l060M YacTUYHO 3a-
NOJIHEHHOM MOC/IeHEM OKTeTe BbIPaBHMBAIOTCA B HaMMeHee 3Havauune GUTbl 3TOro
OKTeTa, a Hencnosib3yemble 6UTbl yCTaHaB/IMBaKOTCA B HOJb.

Ta6bnunuya 14 — [invHa Homepa Ex-tO

JrwviHa Hovepa Ex-HO 3ape3epBrpoBaHb|
b0 (Mnagwmin 3Havawmii 6UT) — b4 (CTapLumii 3Havalmii 6uT) b5-b 7
00000 1 okrer 000
10000 2 oKTeTa
01111 31 okreT
11111 32 okteta

Ta6bnuua 15— Koapl UICTOYHMKA HOMepa Ex-HO 1 nx 3HaveHve

MNCTOUHMK HOMEpa
Ex-tO

C 0x00 no OxBF

C OxCO no OxFF

Onuncaxue

3apesepBrpoBaHo. CtaHaapT NCO/M3K MoxeT onpeaennTb 3TW Kodbl MCTOYHMKA HOMepa
Ex-tO B 6yayLLmx BEpPCUSX TOrO CTaHAapTa

OnpepensieTca UsrotoBuTesieM. VI3roToButenn MoryT onpeaenunTb CBoN COBCTBEHHbIE 3Ha-
YeHVss A1 3TUX KOAOB UCTOYHMKA Homepa Ex-HO. VHTepnipetaums 3Tmx KOAOB 3aBUCUT B
3TOM Crly4vae OT UAeHTUMKaTOpa U3roTOBUTESS, ONpeaeieHHoro B 7.1.1.4 Wi BXOAALLEro
B COCTaB naeHTupmnkaTopa meTkum no 1181. onpeaeneHHoro 8 7.2.1.3

7.1.1.7 EXT-paHHble
3TO none ABNAETCA pacliMpeHnem, No3BOMAIOWUM B6/IMHK-MOCBLINIKE NEPEHOCUTL CrneundUYecKyo MH-
thopmanun nsrotosutens. NHTepnpeTtaumsa AaHHbIX B 9TOM Mosie 3aBUCUT OT uaeHTudmnkaTtopa n3rotoButens

(cm. 7.1.1.4).
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7.2 KopgmpoBaHue KagpoB 6/IMMK-MOCLINOK C nAeHTU(MKaTopom MeTku no M8l

OTO KoampoBaHue HeceT 64-6UMTOBbIN pacLUMpPeHHbIA YHUKanbHbI ngeHtundukarop (EUI-64) no M8L
npegocTas/iis COBMECTUMYIO ajpecauunto B pamkax ctaHgaptoB WNSP (IEEE). Ha pucyHke 19 nokasaHbl
nons BHyTpY kagpa.

OnNpowWNNLINAONIO 00bI AOYLl-ne«lnw> pMmwadpomM>m)gam e
1EX-t0) ON-aNMcooT NtPOV*»»:» MMaTe«TOr0»
10047 1 0€T«7 BckToTce 1c*Ter 04 «.T0T locTter 1 okTer 132 o«T«Te l«Ter MepemMeH0™* <xro«TeTco 2cnote

K>MH»«nB<14> mcocw:« NBroum  E>*ec* 3atommr* (EXT) KCMipUIMUH
YXKOL,TC) scmep vonm CMKC-aipoo E*-10 Ex-O  yocmT3waTop EXT ani» CywoCFCS)

ocs S

YTHMUMMA. IMIUW [fC)
6vi0 EuM Bur2 Bkr3 EMIM4  6k<5 EuTO &7
1 0 1 0 0 0 t 1

MootMimw* spc  MITenmccer «P*C
w0 Npul A

PucyHok 19 — KogupoBaHue Kagpa 67IMHK-NOCbTKM C naeHTudmkatopom o (181

7.2.1 Cy6-nonsa kagpa 6/7IMHK-NOCbIZIKN C ngeHTndukatopom no 1181

OTAenbHble Cy6-NoAs. NoKasaHHble Ha PUCYHKe 19. onncaHbl B MOAMYHKTaX HUXe.

7.2.1.1 YnpaBneHue kagpom (FC)

FC (okTeT) kagpa 611HK-NOCBITIKA. Hecylero ngeHtngukarop no (181. nmeet hukcnpoBaHHoOe 3Ha4YeHne
0xC5. o3Havalollee YHMBEPCa/TIbHbIN Kagp AaHHbIX C KOPOTKMM 1-OKTeTHbIM MOsieM ynpasrieHus kagpom, 6e3
aZipeca HazHayeHusA n ¢ 64-6UTOBbIM aApPeCcoOM UCTOYHNKA (MAEHTU(NKATOPOM MeTKM). Apec Ha3HavYeHUs He
HY)XEH, TaK KaK G/IMHK-NOCbI/IKa — 3TO LUMPOKOBeLLaTeIbHbIN Kaap.

7.2.1.2 NopsgkoBbIii HOMEpP

OKTeT NopsAAKOBOro HOMepa COAEPXUT Tekyllee 3Ha4YeHne NopaLaKOBOro Homepa gaHHbIX (DSN). Homep
DSN BcTaBnsieTcs B UCXOAALWNIA Kaap 6MHK-NOCBLIIKA. nocre Yyero Homep DSN yBenmumBaeTcs Ha 1 (No Mo-
ayno 256)*.

7.2.1.3 NpeHtndpmukatop metkn (EUI-64)

NaeHTndrkaTop MeTKn B Npedenax aToro kagpa 6/IMHK-MOChIIKA — 3TO 64-6MTOBbIV aApec NCTOYHUKA,
cooTBeTcTBYOWMIA EUI-64. Kaxaas meTka, NpuMeHsilowas Takor dopmaT 6/UHK-MOCLIIKMA. AO/DKHA UMETb
YHUKanbHbIl EUI-64 naeHTudmkatop. O6bIMHO OH Ha3HavaeTCs BO BpeMsi M3rOTOBJIEHUS YCTpPOIicTBa U no-
CTOSIHHO B HEM XpaHuTCS.

7.2.1.4 3aronoBOK KoANpoOBaHUA

OKTeT «3aro/IoBOK KOANPOBaHUSA» UMeeT psaf cyb-nonei, onpeaensaiowmx ocTa/ibHOe COAepXMMoe Ka-
npa. OHu onpegeneHbl B Tabnvye 16.

Tab6nuuya 16— Cy6-nons BcocTaBe Mossa «3aroI0BOK KOAVPOBaHUS» Kafpa 6/IMHK-MOCbUTKA. HECYLLIEro UAEHTUMKa-
TOp MeTkM no 1181

Mons Howmepa 6utoe 3HaueHus

Pexxvim koanpoBaHus 7.6 3T0 ABYXO6UTOBOE MoMe onpeAensieT PexvM KOAVPOBaHWA Kazpa co
CNefyroLwMMM 3HAHEHUSAMM:
0. 0 — 3apesepBrpoBaHO
0. 1 — kaap 6/IMHK-NOCBLYIKM HEe UMEET AOMOHUTENIbHOTO pacLlUMpeH-
HOro naeHTudrKkaropa
1,0 — 6Kaap 6/ MHK-MOCLUTKN HECET AOMOMHUTE bHBIA PacLUMPEHHbI
naeHTdrKaTop
1. 1 — 3ape3epBUPOBaHO

Mpw Kaxkao nepepave.
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OKOHYaHve Tabnmupl 16

Mo Howvepa 61ros 3HaueHs1
Hanuuve paHHbIX faTuu- 5 JTOT BUT onpeaensieT COAEPHUT NN Kaap AaHHble AaTYMKa Temnepa-
Ka Temneparypbl Typbl CO C/IEAYHOLLIMN 3HAYEHNAMMN:

0 — HeT [aHHbIX AaTuMKa TeMMepaTypbl
1— faHHble AaTuvka TemnepaTtypbl NPUCYTCTBYIOT B Kaape [BYyX-
YPOBHEBOI TeNIEMETPUM

[ByxypoBHeBas TefiemMe- 4.3.2 3TV GUTBI AOCTYMHbI /151 CUTHANTN3ALIMN 3HAYEHWI 13 TPEX OTAEbHBIX
Tpus 6UTOB ABYXYPOBHEBbLIX AAHHbIX JATUMKOB TENIEMETPUN. 3HaueHue u
UCMO/b30BaHVe 3aBUCUT OT MAEHTU(MKATOPA WM3rOTOBUTENS METKU.
MprMep MCMob30BaHWS: /151 NEPefayy COCTOSIHUST KHOMKU COOOBLLe-
HWIA. TpuUrrepa JaTuvka [ABWKEHVS WM CUTHIM3aUMU 3alTbl OT

BCKPbITS
YpoBeHb 3apsiaa akkymy- 1.0 3TV BUTbI UCTIONB3YHOTCS A/151 CUTHAIM3ALWN COCTOSIHUS GaTapen co
nsTopa CeLyHOLLMMMN 3HAYEHVSIMM

0. 0 — 6aTapes xopoLuas

1.0 — 6atapes 10 go 30 %

0. 1— 6arapes 0 o 10 %

1.1 — meTKa He NPeAoOCTaBNsSeT COCTOAHNE GaTapen

MpumMeyaHne — Pa3spellaeTcs ONyCTUTb 3TOT 3arofIoBOK KOAMPOBAHWS, YTOGbI OTNPaBUTL G/IMHK MAHUMaUTb-
HOI [/IMHbI, NMOKa3aHHbIN Ha prCyHKe 20. B 3TOM C/lyyaB MOXHO NPEAMOIOXUTL, YTO 3HAUEHVSI ABYXYPOBHEBON TeniemMe-
TPUM Y ypOBHS 3apsifia 6aTapemn IGO0 HEU3BECTHbI, IGO0 HEM3MEHHBbI CO BPEMEHM KaKoro-nMbo 13 NpeabiayLiyiX OTYETOB.
B 3TOM C/yuae B Kafipe He MOXET BbITb KaKUX-TIMGO AOMNOHUTE bHBIX AaHHbIX.

1okrer 1 okteT 8 oKTeToB 2 okteTa
. 12 OKTETOB MVHVIMaJ/IbHOTO
YnpaeneHve  [opsagkosbii 64-GuHi i KoHTporibHast Kazpa 6/MHK-NOCLYTKA C
KaIpoMm HoMep naeHTUIcpMKaTOp cymma UaeHTVdVKaTOpoM o (18)
METKN
0xC5

PucyHok 20 — KogmpoBaHvie MUHUMaIbHOrO Kaapa 6/IMHK-MOCbUTKA
C naeHTudrkatopom o [181

MunHUManbHasa 6/IMHK-NOCBISIKA MOXET UCMNONb30BaTbCA, KOrAa HeT HUKaKol fononnnTenbItoi nHdopma-
LMK, 4TOObI Nepefatb APYrnuM, Kpome naeHTudukaropa MeTkn. bonee gfivHHbIE POPMbI KOAUPOBAHUA GINHK-
NOCbLIIKM MOTYT ObITb MCMO/Mb30BaHbl, KOr4a MeTka MMeeT AONOMHUTEsIbHY MHopMaunio s nepegayn.
MeTka MOXeT OTNpaBNATb CMECb MUHUMa/IbHbIX U 60s1ee A/IMHHBIX 6/IMHK-NOCHINOK.

7.2.1.5 JaHHble paTynka Temnepatypbl

3TOT AONONHUTENbHbIV OKTET NpeAcTaB/ieH, ecsin 6uT TSD B 3arosloBke KOAMPOBaHUS yCcTaHOBMEH B 1.
3TOT OKTeT npeactaBnseT TemnepaTypy Kak 8-6MTOBOe Lefoe 4Ync/ao CcO 3HakKoM B Auanas3oHe oT -128
Ao +127 °C.

7.2.1.6 JONONHUTENbHbIV paclUMPEHHbIi naeHTUNKaTop

3T0 HeobnasaTeNbHOE NoJsie NpeAcTaB/IeHo, ecnn 6UTbl pexnma KognpoBaHus (7, 6) B 3arosioBke Koau-
poBaHuA ycTaHas/ivBaroTcA B 1, 0.

KogmpoBka aToro thaky/ibTaTUBHOrO NOMASA paclIMPeHHOro naeHTudukaTopa takasa xe. Kak onpegeneHa
B NyHKTe 7.1.1.6.

7.2.1.7 3aronosBok EXT

3aronoBok EXT — 3T0O 04HOOKTETHasA 6MTOBas KapTa, KoTopas onpeaenseT U ykasblBaeT JONONHUTENb-
Hble CTaHAapTHble 3/1eMeHTbl paclumpeHHoro (EXT) nons gaHHbIX. 3HayeHve GUMTOB B GUTOBOW KapTe 3a-
ronoeka EXT npuBegeHbl B Tabnuue 17. Kaxablii 6UT yka3biBaeT BK/IHOYEHME HEO6A3aTes/IbHOro 3/1IeMEHTa.
Heobs3atenbHble 3/1IeMeHTbl NHAVBUAYa/IbHO ONUCaHbl B NOCAeAYIOLWMX MyHKTax.
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Ta6nuua 17— OnpegeneHvie 6urossaronoBka EXT

Howvep 6ura  OGO3HaueHVe OrmcaHre

0 BRL YacroTta nepegayn 61MHK-NoCkIoK 1 npocnywmsaHue (Blink Rate and Listening — BRL).
OTOT BUT NO3BOSIAET BK/IHOHUTL MOS1A, YKa3blBatOLLME Ha TO. KakK YaCcTo MeTKa OTrnpas/isieT
6/IMHK-MOCBVIKW. & eC/IM OHa CNoco6Ha NMPYHUMATL KOMaH/bl, TO KOra OHa B CrielytoLLWi
pa3 6ynet cnywatb ux. Korga 6ut BRL paBeH 1. nons YacToTbl nepefayy G/IMHKOB U
npocnyLmBaHusi, onpegenenHble B 7.2.1.8.1. BkIovaroTcs B Kaap 6/MHK-Mocb kv, Korga
BRL paBeH 0. 3TV NoNs He BKIKOHAOTCA B Kaap 6/IMHK-NOCHUTKM

1 TLN MeTka celiyac cnywaeT (Tag Listening Now — TLN). TLN = 1 nokasbIBaeT, UTO MeTka by-
[eT cnylaTb HermocpeACTBEHHO MOC/Ie 3TOl 6/MHK-NOCLUTKA. ECnn nosa «yacToTa nepe-
[iaun G/IMHK-NMOCBLITOK» U «MPOC/yLLIMBaHNE» BK/IHOHeHbI (TO ecTb Korga BRL =1). 6ut TLN
[O/DKEH COracoBbIBaThb Mosie G/IMHK-MOCbUTKA «Jasiee Criyllato» Tak. YTobbl TLN 6bi1
paBeH 1. korga uMcso 6/IMHK-NMOCHUTIOK [0 CefytoLIEro NpoC/yLUMBaHNA PaBHO HYJIO, W
TLN 6b11 paBeH 0 An1a HeHy1eBOro vvcnia 6/IMHK-NOCLIIOK Nepes, NpocnyLumBaHneM. Kor-
Aa TLN = 1. a BRL = 0. Kog, npeamby/ibl, UCMO/b3yeMblii 4151 NPOC/TyLUMBaHNS, AO/DKEH
6bITb TaKMM Xe, KaK UCTo/b3yeMbili 4151 OTNPaBKM 6/IMHK-NOCLUTKA

2—7 R 3apesepBrpoBaHbl. OTNPaBASAOTCA KakK HyMv. 3TV GUTbI 3ape3epBrpOBaHbI 419 UCTOSb-
30BaHVA B OyAyLUMX onpeaeneHnsiX PacLLMPeHHOro NCMoIb30BaHNA G/IMHK-MOCbUTOK

MpumeyvaHne — EcnunpaHHbIX EXT HeT. pa3peLuaeTcs OnyCTUTb 3aro/ioBok EXT. B aToM cnyyaB MOXHO npep-
NOMOXUTb, YTO METKU He ByayT C/yLlaTb OTBET Ha G/IMHK-NOCHYIKA.

7.2.1.8 [aHHble EXT

37O nose sABAseTCA pacluMpeHneM, No3BOSAIOWNM G/IMHK-COOBLLEHNIO NEPEHOCUTb AOMNOHUTEIbHYIO
nHpopmauuto. CogepxaHme HeKOTopbIX gaHHbIX EXT onpepgensietca 3aronioBkom EXT (cm. 7.2.1.7). ocTaB-
LIMecs OKTeTbl BKIHOYAOTCA B flaHHble EXT KOHKPETHOro U3rotoBuTeNs U A0/MKHbI ObiTb MHTEPNPETUPOBaHbI
TO/ILKO €C/IN U3rOTOBUTENIA MOXHO OnpeAenunTb no ero ngeHtudmukaropy cornacHo EUI-64.

OAuH CTaHOapTHbIA 3neMeHT* onpegeneH B 7.2.1.8.1, OH MOXeT ObITb UHTEPNPETUPOBAH HE3aBUCUMO
OT 3HaveHus naeHtTudgurkaropa EUI-64.

7.2.1.8.1 YacTtoTa nepegaym 6/IMHK-NOCBLIJIOK N UHAMKALMA NPOCAYLIMBAHUSA

Mone «yacToTa nepefayun 6/IMHK-NOCLIJIOK 1 NPOCAYLUIMBaHNE» COCTaBASAET 4 oKTeTa B AJ/INHY U BKtOYa-
eT TP OTAE/NbHbIX Cy6-MONA. ONUCAHHbBIX HUXE, KOTOPble NOKa3bIBalT, Kak 4aCcTO MeTKa OTnpaBiseT G/IMHK-
nocbIIKM 1 ByAeT /i OHa cnoco6Ha NpuMHMMAaTh OTBET, a ecnn ga. TO KOorga oHa 6ygeT ciywartb OTBET B Crie-
oywownii pas. Mopagok nepegayun aTnx cyb-nonei cnegyrowmii: «yactota nepegayn 6/IMHK-NOCbINOK». 3aTeM
«YNCNO B6INHK-MOCHLINOK A0 Crefylowero NPocnyLwmnBaHnsa», a 3aTemM «pexumM Mpoc/ylwmBaHnsa». [JBYyXOKTeT-
Hoe cy6-nosie «4acToTa nepegayn 6/IMHK-NOCLIJIOK» OTMPaBAseTCs, Ha4YMHasA C HaMeHee 3Ha4YMMOoro okreTa.
Ecnn meTka He MOXeT cnywartb WWUAN MPUNOXKEHUIO HE HYXXHO 3HaTb MH(OpMauuio O YacToTe nepegayuv
OIMHK-NOCBLINOK. TOrga 3TN YeTblpe OKTeTa «yacToTa nepefayvn G6/MHK-MOCHLINIOK Y MPOCAYyLINBaHNE» MOTYT
6bITb ONyLleHbl, B 3TOM cnydae 6uT BRL 3aronoska EXT gonxeH 6bITb ycTaHOB/EH B 0.

7.2.1.8.1.1 YacTtoTa nepegayn 67MHK-NOCBLINIOK

Cy6-none «4yactota nepegaydn 6/IMHK-MNOCBLINIOK» UMEeT A/INHY 2 OKTeTa W KoAMPYeT 4acToTy nepegaymn
6/IMHK-NOCLINIOK. Kak onpegenieHo B Tabnuue 18.

Ta6nuua 18— KogvpoBaHue 4acToTbl nepegaqn 6IMHK-MOCHUI0K

But 15 but 14 Butbl ¢ 13 go 0 [lnanasoH NnepuognyYHOCTU Nepegayn 6AMHK-NOCLINOK. onpeAensiemblii 6utamu C 13 go O
0 0 Ot 14016383 MNeproanyHOCTL Nepesayn B MUIMCEKYHOAX.
[Jvana3oH ot 1 mc o 16.38 ¢
0 1 Ot 1 a0 16383 MeproanyHOCTL Nnepegayn B eAvHULEX, paBHbIX 25 MC.
[Aunana3oH ot 25 mc 10 6.8 MrH
1 0 Ot 110 16383 MNeproanyHOCTL Nepeaayun B CeKyHOAX.
[vana3oH ot 1 ¢ 0o 4.5 yac
1 1 — 3apesepBUpoOBaHO
NMpumeyaHne — YkasaHHOE KOAMPOBAHME WCMOMb3YeTCA Takke /19 HACTPOWKM MepuoavyHOCTV nepeaaqun

B/IMHK-MOCBLYTOK. 3Ha4YeHne 0x0000 Mcronb3yeTcs A5 BCero 16-6MToBOro nosisi, eC/m 3TO Mosie NPUCYTCTBYET B KOHUIY-
paLIOHHOM COOBLLIEHNN, HO HE MEHSIET paHee YCTaHOB/IEHHYHO YacTOTy nepeiayun 6/IMHK-MOCLUTOK.

* EXT-AaHHBbIX.
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7.2.1.8.1.2 Konn4yecTBo 6AMHK-MOCHISIOK 40 CAeAyoLwero npocyLmBaHns

Cy6-nosie «KoNMyecTBo G6/IMHK-NOCBISIOK 10 CNeAyoLWero nNpocnyLmBaHns» coctas/isieT 1 oKTeT 1 Koau-
pyeT oTCcUeT BpemMeHU B G/IMHK-NMOCHISIKaxX 40 C/efytollero npociylmBaHns. 3HaqyeHns nons onpejeseHsl B
Tabnuue 19.

7.2.1.8.1.3 Pexum npocnymBaHus

Cy6-nosie «pexvm nNpocnymBaHnsa» — 3T0 O4MOOKTETHOE MoJie, KOAUPYIOLLEe PEXNUM MPOCyLINBaHNS,
Kak onpegesieHo B Tabnuue 20. MAaTb MNaawmx 6UTOB pexnma NpPoC/yLMBaHUA YKasbiBalOT KOA. KOTOPbI
MeTKa 6y[eT ncnosb3osBaTb A1 NpocnylwmnBaHus. ViHanBuayanbHble KOAbl, paspelleHHble K NPUMEHEHUIO Ha
KaXX[0M KaHane, npusefeHbl B Tabsimuyax 6 n 7. Tpu ctaplimx 6uta pexxuma npoc/ywmnBaHus 3ape3epBrpoBa-
Hbl 4719 UCMO/Ib30BaHUA B ByayLLeM.

Tab6nunuya 19— Ymcio 6/IMHK-NOCLITOK A0 CrIEAYHOLWEro NPoc/yLUMBaHUS

Uicno 6rvHK-NOCH MoK
[0 CrieqyroLeto 3HaveHve
MPOC/YLLMBAHUA
255 MeTka He ByaeT cnywatb
254 MeTka 6ygeT cnyLarb, HO TOMbKO NOC/e TOro, Kak byayT oTnpas/ieHbl creaytolme 254
wm 6onee GIMHK-MOCLYIOK
253 MeTka 6yaeT cnylwaTtb Nocse creayromx 253 6/IMHK-NOCbUI0K
2 MeTka 6yaeT cnyLaTh nocne cieaytowmx 2 6/IMHK-NoCbUIoK
1 MeTka 6yaeT cnyLiaTh nocsie OTNpaBkX CrieaytoLeli 6/IMHX-NMOCLUTKA
0 MeTka 6yfeT cnyLaTb Nocsie OTNPaBKy 3TOW BIMHK-MOCLUTKN

Ta6bnunuya 20— KogmpoBaHue pexuma npocayLLmMBaHuA

Bar7 Bur 6 Bar 5 bur 4 Bur 3 Bur 2 But! Bar 0
R R R BenvunHbl B gnanasoHe ot 140 24

3ape3epBrpoBaHbI (NepeatoTcs Kak Hy/v) — OMpeaesnsitoT Kog npeambysibl, KOTOpbIii MeTka 6yeT 1CTosb30BaThb Npu
NPOC/YLWMBAHWM OTK/IVKA

8 [1BYXCTOPOHHASA CBA3b — WHGOPMaLVOHHbIe CO0bLWeHNA

3TOT AONOMHUTESBbHBIA peXxnm paboTbl AeslaeT BO3MOXHbIM ABYXCTOPOHHUA O6MEH AaHHbIMU MeXay
MHPaACTPYKTYpO U MeTkamu. [IBYyCTOPOHHIOI CBA3b WHULMMPYET WHpacTpykTypa, OoTBeyas Ha OuHK-
MOCbIIKY, KOTOpas BK/KOYaeT ykasaHWe Ha TO. UTO MeTKa 6yaeT cnywaTtb oTBeT (cm. 7.2.1.8.1).

[BYCTOPOHHSASA CBA3b UCMNO/b3yeT hopmaT KOAMPOBaHUA MH(POPMAaLMOHHBIX COOGLLEHNIA, onpeaesieH-
HbI B 8.1. [leTann paboTbl B pexvMe ABYCTOPOHHEWN CBA3W onpefesneHsbl B 8.2.

8.1 WNHdopmaynoHHbIe coobLEeHNs

KogupoBaHuve Kagpa AaHHbIX UCMO/b3yeTCs A/15 ABYCTOPOHHEN CBA3W, KOTopas AB/sieTCA 40No/IHUTe Nb-
HOWM YacTblo HacTosuero craHaapTa. OQHOCTOPOHHASA nepefada 6/NHK-NOCBIIOK U3 METKM B MHAPaCTPyK-
Typy focTaroyHa ANs peanusaumm CUCTEMbl NO3ULMOHUPOBaHNA peasbHOro BpemeHn (Real Time Locating
System — RTLS). ucnonb3yioLein anroputm pasHulbl Bo BpeMeHn npubbitus (TDOA). [1ByCTOPOHHAS CBS3b
fenaeT BO3MOXHbIMW AONONHUTENbHbIE DYHKLUMN, Takne Kak ynpassieHue MeTKaMu, a Takke n3amepeHue pac-
CTOSIHMS MO BPeMeHN pacnpocTpaHeHus pagunocurHana (Time of Flight — TOF). gatouiee BO3MOXHOCTb onpe-
AeneHns MECTOHaxXOXAEHNSI METKM C MOMOLLbIO PYYHbIX YCTPOICTB Uan peanmsaumm cuctembl RTLS Ha ocHo-
Be uamepeHus TOF.

Onpepgensaemoe 34eCb KOAMPOBaHWE NOALEPXKUBAET Nepefayy KaapoB AaHHbIX YPOBHS pPa3/NyHbIX Npu-
NOXEHN B 060MX HanpaBAeHNAX MeXAy MeTkamu 1 MHOPaCTPYKTypoii. 151 Takol CBA3N HEO6X0AMMO BK/IIO-
yaTb 06a agpeca (MAeHTUdUKaTOpa) — UCTOYHMKA U Ha3HayYeHnsA. KognposaHue, UCnonb3yemMoe 34ecCb, COOT-
BETCTBYET KOAVMPOBaHUIO Kaapa AaHHbIX no N 31
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20J0B 1 okTeT 2 OKTETE 2 UNN 8 OKTETOB 2 WA 8 OKTETOB epeMeHHOe YNC/I0 OKTETOB 2 okTeTa
‘InpaBoBoe MopsAAKoBbI NpeHTudukat Aapec ALP* KoHTponbHas

P OPAAKO AerTupukaTop AP AP*3 [laHHble npunockemus OHTPONbHA
«3apom (FC) Homep npuNoXeHns nanyyatcns ncTou»«ra cymma

ButO Burl bur2 Bur3 Bur4d BurS bute Bur7 Bur8 Bur9 Bur 1016ut 11 Bur 12 Bur 13 Bur 141bur 15

1 0 0 0 0 0 1 0 0 0 DestAOdrMode 0 0 SrcA&XMode
JaHHble Sec PENO ACK 0 1 16ewr 0 1
1 1 64 6uta 1 1

DeMAddiMode - dhopmart agpeca nonyyatensi {16- nnm 6-1-6UTHbIA)

SrcAdCrMode - ¢hopmart agpeca otnpasutens (16- urm 64-6UTHOI)
PrcyHok 21 — KopgmpoBaHve Kagpa AaHHbIX

8.1.1 Cy6-nons kagpa AaHHbIX

Kaap AaHHbIX cOaepXuUT LWecTb cy6-noseit (He BKIoYasa 3aBepLiatoLLlein KOHTPOSIbHOM cyMmbl — FCS). a
WMEHHO: ynpaBrieHne kagpom — FC. NopsakoBbIii HOMepP, NAEHTUMMKATOP NPUIOXKEHNS, aapeca UCTOYHUKA
1 nony4yartens n faHHble YPOBHSA NPUIOXKEHUSA. TN CYyH-NONSA ONUCaHbI HUXE.

8.1.1.1 Cy6-none ynpasneHua kagpom (FC)

OkTeTbl cy6-nosia ynpasrieHnsa kagpom (FC) B kagpe AaHHbIX UMEKOT pa3Hble 3Ha4YeHUs B 3aBMCUMOCTH
OT YCTaHOBOK pas/inyHbIX 6UTOB cy6-nons BHyTpuM FC. 3TO 06CyxaaeTca HWKe B OTAe/bHbIX NOAMNYyHKTax.
Butbl SEC, PEND 1 ACK He UCno/ib3ylOTCSA B HACTOSILWEM CTaHA4apTe, HO OHU MOTYT 6bITb UCMO/Ib30BaHbl CO-
BMECTHO paboTaloWwmmm NMpUIoxXeHusa ¢ cobaogeHnem npasun no M 31 B pamkax peannsauum fONONHUTE Nb-
HbIX (PYHKLNOHa/IbHbIX BO3MOXHOCTEA.

8.1.1.1.1 Cy6-none copmata agpeca nonyyarens

[Ba 6uta B cy6-nosie DestAddrMode onpegenstoT, kakoli hopmat ncnosb3yeTcsa AN agpeca HasHaue-
HUSA — 16-6MTOBbIN MK 64-6UTOBBLIN. Kak NpaBnio, meTka 6yaeT nmeTb 64-6MTOBbLINV agpec, a yCTpoMcTBa MH-
PpacTpyKTypbl MOTyT UMeTb 16-pas3psagHble agpeca. 16-pa3psagHblii agpec MoXeT 6bITb BPEMEHHO NPUCBOEH
MeTKe MHPPaCTPYKTYPOIA.

8.1.1.1.2 Cy6-none chopmarta agpeca UCTOYHMKA

[ABa 6uta B cy6-none SrcAddrMode onpegensitoT, Kakon dpopmaTt Ucrosib3yeTcs A8 agpeca HasHaue-
HUA — 16-6UTOBBIV UK 64-6UTOBBIN.

8.1.1.2 Cy6-none nopsagKkoBoro Homepa

OKTeT «NopsiaKoBbIi HOMEP» COAEPXUT TEKYLLLEE 3HAYEHME NnopsakoBoro Homepa (DSN). Tekyulee 3Ha-
yeHne Homepa DSN BcTaBnseTca B ucxogsawme Kaapbl JaHHbIX, nocne yero Homep DSN yBenmunsBaeTca Ha 1
(no moaynto 256)*.

8.1.1.3 Cy6-none ngeHTnpunkaTopa NpuIoxKeHns

370 16-6uTOBasA BenuuMHa. Ero mecto pasmelleHus B kagpe COOTBETCTBYEeT CETeBOMY WAeHTuduka-
Topy B hopmate kagpa no [13]. 3HaueHne Ox603A MCnosib3yeTcs BO BCEX Kagpax AaHHbIX, onpeaeneHHbIX
B HacTosleM cTaHgapTe. Mnagwwuii 6aiT oTnpaBnsieTcs nepBbiM. MeTKM M YCTpPOCTBa MHPaCTPYKTYpbI,
yAOBMETBOPSAOWME JAaHHOMY CTaHAapTy, MOryT UrHOPMPOBaTb MOJIyYeHHble Kagpbl C APYTMMU 3HAYEeHUSMU
MAEHTUNKATOPOB MPUMOXEHUIA.

8.1.1.4 Cy6-nosie agpeca Ha3Ha4yeHus

OHO MOXeT UMeTb A/INHY 16 unn 64 6muTa B 3aBUCMMOCTM OT hopMaTa agpeca HazHayeHUs, ykazaHHOro
B Nnosie ynpasneHnsa kagpom. lMepeparowan MeTka Wan y3en UHAPaCTPYKTypbl BCTABAT COOTBETCTBYHOLWMIA
afpec HasHayeHWs, KOrga nepefaroT Kaap AaHHbIX. MeTKM 1 yCcTpolicTBa MHPaCTPYKTypbl, YA,0BIETBOPSIO-
wme faHHOMY CTaHAapTy, AO0/DKHbl UTHOPMPOBaTb NOJTyYeHHbIe Kaapbl AaHHbIX C afpecoM Ha3HayeHusi, KOTo-
pbIi He COOTBETCTBYET MPUCBOEHHOMY MM COBCTBEHHOMY afpecy.

8.1.1.5 Cy6-nosie agpeca NCTOYHMKa

OHO MOXeT UMeTb ANVHY 16 unm 64 6uta B 3aBUCMMOCTM OT hopmMaTa aZpeca UCTOHHMKA, YKa3aHHOro
B NoJsie ynpae/ieHnsa Kaapom. Mpu oTnpaBke kagpa B KayecTBe ajpeca UCTOYHMKA [0/KEeH ObITb YCTaHOBNEH
afpec, NPUCBOEHHbLIM NepeaatoLemy ysny.

8.1.1.6 Cy6-none AaHHbIX MNPUIOXEHUS

370 cy6-nose nepeHOCUT AaHHble, onpefeneHHble B 8.2.

Mpw Kaxxaoi nepepave.
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8.2 PaboTa ABYCTOPOHHEN CBA3N

[BYCTOPOHHSAS CBA3b ABMseTCA haky/IbTaTMBHON YaCTbio HACTOSALLErO CTaHAapTa, fatoLeli 6oratblin Ha-
60p (PYHKUNOHA/IbHBIX BO3MOXHOCTEN.

FNaBHbIM (MO yMOYaHUIO) BMAOM OTNpaBnAsemMoro Metkm RTLS coobueHusn aBnsetca 6/MHK-NOChIIKA.
Ecnn meTka cnocobHa cnywaTb pagnoaduvp u BCTynaTb B ABYCTOPOHHMIA O6MeH COOOLWEeHnAMU ¢ MHdpa-
CTPYKTYPOW, 0O6MeH 3TUMN MHAOPMALMOHHBIMY COOBLLEHNSMUN MOXET UCMO/b30BaTbCS, YTOObI OCYLLECTBASATH
[OMNONHUTENbHOE yrpaB/ieHNne MeTKaMu, a ec/iM MeTka fOCTaTO4HO CMOoCO6Ha, TO 1 AOMOHUTENIbHO BbINO/I-
HATb ABYXCTOPOHHEE M3MepeHne PacCTOAHUSA.

MNpepnonaraetcs, 4to cuctema RTLS. ncnons3youwas anropntv TDOA. ocHOBaHHasA Ha npueme ofHO-
HanpaB/ieHHbIX G/IMHK-NOCBLIIOK. 6yAeT npeob6nagarolunmmMm BUOOM akKTUBHOCTU MHMPACTPYKTYpbl. [na 3Toro
Heo6XxoAMMa TOSIbKO O4HOCTOPOHHASA CBA3b, MO3TOMY MeTKe, KoTopas cnywaeT (nocsie oTnpaBkKM OGANHK-
NocbISIKK). He cnefyeT OXuaaTb OTBeTa KaxAblli pa3. Korga oHa ciylaeT, U YTo6bl 3KOHOMUTb 3HEpPruto, ee
NPUEMHUK A0/HKEH OCTaBaTbCS BK/IHOUYEHHbIM TOSIbKO Ha BPEMsi, 4OCTATOYHOE, YTOObI NOMYUYUTb AONTOXAaH-
HbIVi OTBET.

B TO Bpems Kak ABYCTOPOHHSIS CBA3b MO3BONSAET 06y KOHUrypauuo 1 ynpasfieHUe MeTkamu co
CTOPOHbI UHMPPACTPYKTYPbI, APYTUM MNPUMEHEHNEM SIBNSETCA OBYXCTOPOHHEE M3MepeHne pPacCTOSHUSA, KO-
TOpoe MOXeT ObITb NOMEe3HO AN NoMcka NOMeYeHHOro npegmMeTa C UCMNOMb30BaHMEM PY4YHOro yCTpoMcTBa
CUNTbIBAHUS.

8.2.1 TexHWKa pelweHns ABYCTOPOHHEN CBA3N

Ecnun 6nunHK-NoCbISIKa yKasblBaeT, UTO MeTKa-oTnpaBuTenb 6yaeT cnywarb HeNocpeaCcTBEHHO Nocse oT-
npaBKn G/IMHKA-NOCLISIKW, MHPACTPYKTypa MOXET pelnTb OTBETUTb (06bIYHO 13 Bawkaliwero ysna uHdpa-
CTPYKTYpbl. NOAAEPXNBAIOLLErO ABYCTOPOHHIOW CBA3b). OTBET MHIPACTPYKTYpPbl U BCe Nocneayolmne B3au-
MOAEeNCTBUA AO/DKHBbI MCMNOMb30BaTh ABYCTOPOHHME COOOLEHUS, onpeaenieHHble 34ecb. 3T ABYCTOPOHHME
Cco06LLEeHMa NCNONb3YIOT KoAMPOBaHWe Kaapa AaHHbIX, onpegeneHHoe B 8.1.

2 okreta 1okrer 2 okTeta 21 8 OKTETOB 2 W 8 OKTETOB [NepeMeHHOe YMCTIOOKTETOB 2 OKTeTa
YnpagneHvie [Mopsiakoebli  VoeHTudwmkarop Afpec Apnpec JigHHb e MPWIOHEHIS KoHTporibHast
Kaapom Homep NPWIOKEHNS nosyqarens VCTOMHMKA cymva

[laHHble YyPOBHS NPUIOXEHNUS

dopmar kagpa
NHIOPMALIMOHHOTO COOBLLEHNS Lowre MepemeHHOe HAC/I0 OKTETOB

Kog doyHkLym MapameTpb|, 3aBACALLKE OT KOAA CoyHKLN

PucyHok 22 — Kagp faHHbIX NpUioXeHns

Ha pucyHke 22 npusefgeHbl AaHHble YPOBHS MPUIOXEHUA B Kagpe WMHAPOPMaLMOHHOIO COO0b6LeHUS.
[anee B HacTosWem nogpasgesie nepejgasaemMasi B COOOLWEHNN NHPOPMaLUA NPUIOXeHUs npuseneHa 6e3
hopmaTnpoBaHma Kagpa AaHHbIX, B KOTOPbI MHOpMaumsa ynakoBaHa.

A[pecoM HasHayeHusa Ansa noboro HanpaBfeHHOro B METKY COO6LeHMs (M afpecoM NCTOUYHUKA 1H060ro
COOO6LLeHNsA OT MeTKn) 6yAeT YHUKa/IbHbI 64-6MTOBbIV aApec MeTKW, NCMO/Ib3yeMblii B G/IMHK-NMOCBISIKE. eCN
3TOl MeTKe He BblAefieH BPpEMEeHHO MHAPaCTPYKTypoi 16-6uToBbIl agpec.

[ANnA cBA3N C MEeTKOWN coobLeHns NHPPaACTPYKTYpPbl MOTYT UCMO/b30BaTh 16-6UTOBblE UK 64-6UTOBbLIE
agpeca. Ecnu coobueHne oT MHPaCTPYKTYpbl TpebyeT oTBeTa METKU, afjpec UCTOUYHUKA N3 COOBLLEHNSA WH-
PpacTpyKTypbl AOJ/IKEH UCMO/b30BATLCA Kak afipec Ha3sHa4yeHss B OTBETE METKU.

CwmbICn NepefaBaeMblX aHHbIX NPUMIOXKEHNSA 1 BblTeKaroLwasa 3 HUX yHKLMOHaIbHOCTb 3aBUCAT OT OK-
TeTa «Kof PYyHKLMM», KOTOPbIV ABNSETCS NepBbIM OKTETOM BCEX NepefaBaeMblX AaHHbIX MPUIoXeHus. B Tab-
nvue 21 nepeyncreHbl koAbl MYHKLMI NPUAIOXKEHNA U COOTBETCTBYOWME hyHKLumK. MNocneayoLmne nyHKTbI
0OXBaTbIBalOT pa3/iMyHblie nNoanepxmBaemble YHKLUN.

Kaxpablii Kog hyHKUMN BbIGUPAET KOHKPETHYHO (OYHKLUMIO 1 onpeaensieT A/IMHY AaHHbIX NapameTpa, Ko-
TOpbIl cnedyeT 3a HUM. KOHKpeTHble AaHHble 3rOTOBUTENSA MOTYT C/lef0BaTh 3TUM onpefenieHHbIM cTaHaap-
TOM nNapameTpaMm. /llobble Takne AaHHble A0/KHbI ObITb MHTEPNPETMPOBaHbI, TO/IbKO €C/IN U3rOTOBUTESb BblN
naeHTUNLUMpPOBaH, Hanpumep Yepes naeHtudmkarop EUI-64 B 6NHK-NOCBISIKE.
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Ta6nuua 21 — Kogbl QyHKUMI NPUIOXEHNS

Kopg chyHkumm BbiGpaHHOe 3H34YCHUe/pyHKuns
0x10 KOHTpO/b AesATeNbHOCTM CO CTOPOHBLI MHPPaCTPYKTYpPbI
0x12 YutaTb BO3MOXHOCTU METKM — KOMaHAa MHIDPaCTPYKTypbl
0x13 OTBET Ha «4UTaTb BO3MOXHOCTU METKM»
0x14 YutaTb KOHhUrypaLmio MeTkn — KoMaHa MHAPaCTPyKTypbI
0x15 OTBET Ha «4nTaTb KOHUIypaLpmo METKU»
0x16 YCTaHOBUTb KOHOUIypaLmio METKM — KOMaHAa UHPPacTpyKTypbl
0x17 OTBET Ha «yCTaHOBUTb KOHhUrypawumio MeTKm»
0x19 OLWMBOYHBIN OTBET Ha «yCTAHOBUTH KOHOUIYPaLIKO METKN»
0x20 VHMUMMpOBaHne n3MepeHnst pacCTosIHUA — KOMaHa MHpacTpyKTypbl
0x21 MepBOHaYanbHbI OTBET M3MEPSIOLLIE PacCTOSIHNE METKN Ha NakeT — 3arnpoc M3MepeHus
paccTosHua
0x23 duHaNbHOe OTBETHOE COOOLLEHWE NakeT U3MePSIOLLEeli PacCTosiHME METKU C B/IOXKEHHbIM
BpemeHeM nepegaun
0x25 dUHaNbHOE OTBETHOE COOGLUEHME M3MEPSIIOLLEN PACCTOSIHWE METKM 6e3 B/IOXEHHOrO Bpe-
MeHW nepesayn
0x27 OTueT U3MEPSIIOLLEN PACcCTOsIHVME METKW C BIOXEHHbIM BpemMeHeM repefayn tvHasIbHOro
oTeeTa (0x25)
0x60..0x77 n Kogp! nonb3osarernieii — cneuudinyeckme NPUIoKeHNs MOryT A06aBUTb (yHKLVIOHa/TbHOCTb
OxEO..OxF7 ynpaB/fieHNst 1 KOMaHA, 3TuMM Kogamn. Mpexae YeM BbigaBaTb JoOble creumdmyeckme

NO/b30BaTe/IbCKME KOMaHAbl U3roToBUTESA, HEOﬁXO,qVIMO BOCIMO/1b30BaTbCA YHUKA/IbHbIM
KOMMOHEHTOM MAEHTUIMKATOPA N3rOTOBUTESS, YTOOLI MPOBEPUTL COBMECTUMOCTL

Bce ocTasibHble (hyHk-  3ape3epBUpOBaHbI
LVIOH&a/TbHbIE KOAb!

8.2.1.1 Oxwupgaemble OTBeTbl Ha 6/IMMK-NOCLIIKN {1 Apyrne coobLeHNs)

Mocne nepegayn 6NNHK-NOCBINIKW. B KOTOPOW yKasblBaeTCA, YTO MeTKa B fasibHelilleM crywaeT, MeTka
[,0/DKHA OXKnAaTb Kakoli-nmbo 13 crefyolmx oTBETOB:

- HeT oTBeTa;

- KOHTpPO/1b akTUBHOCTU (CM. 8.2.2);

- KOMaHAa 4YnTaTb BO3MOXHOCTU MeTkuM (CcMm. 8.2.3);

- KOMaHJa unTaTb KOHurypaumo metku (cm. 8.2.4);

- KOMaH[a yCTaHOBUTb KOHurypaumio metkun (cm. 8.2.5);

KOMaHa BbIMO/IHUTbL BYCTOPOHHEE N3MEPEHMNE pacCToAHUA (CM. 8.2.6).

B cnyyae oTcyTCTBUS OTBETa MeTKa A0/KHa NPOA0/HKaTb Nepuoanyeckyto nepegayvy 6 IMHK-MOCbIIOK CO-
rNacHO NYHKTY 7. AN KaXA0ro U3 oCTaslbHbIX NEPEUYNCIEHHbIX Bbille OTBETOB yKa3aHHble MyHKTbl ONUCbIBaOT
B3aMMozelicTB/e 1 nocnegyolyme AeiicTBUS.

MNMocne no60ro B3aMMoAencTBms, ONMCaHHOIO HWXXe, eCIn MeTka 3aBepluaeT B3aMMoencTeme oTnpas-
KOW coobLeHns MHAPaCcTPyKType, MeTKa A0/KHA cnywaTth (Kak aTo AenaeT nocne nepegayn 6/IMHK-MOCbINKN)
B OXWAaHUW AOMOMHUTENbHBLIX KOMaHA, OT MHAPACTPYKTYpbl U A0/HKHA BO30OHOBUTL MEpUOAUYECKYIO Mepe-
Aadvy 6/MHK-MOCLIIOK COrNacHO MyHKTY 7. eCnn JONOMHUTENIbHbIX KOMaH He NoyyeHo.

8.2.2 CoobueHne «kKOHTPO/Ib aKTUBHOCTU» (activity control)

CoobueHne «KOHTPOsIb aKTUBHOCTU» (activity control) ncnonb3yetcsa A8 nogayn KomaHAbl NpoAosHke-
HUA aKTUBHOCTM B XO/le Pa3/IMyHbIX B3aMMOAENCTBUIA COOBLLEHNSMM, ONUCAHHbIX B NOCNeAYOWNX NyHKTax, a
TakxXe MCMNo/Mb3yeTcs, YTOObl CUTHANIM3MPOBaTb 06 OKOHYAHUW 3TOW aKTUBHOCTW.

dopmaT 4-0KTETHOro CO0OLEeHNS «KOHTPOJIb aKTUBHOCTW» (activity control) nokasaH Ha pucyHke 23. Co-
obLieHne CoAepXUT OAMH OKTET NapaMeTpa «Kof, aKTUBHOCTU» U CBSA3aHHbIe C HUM 2 OKTeTa napameTpa gei-
ctBuA (P). 3HavyeHnsa Kofa akTUBHOCTU 3afaHbl B Tabnuue 22.
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Tabnuua 22— Koabl KOHTPO/IA aKTUBHOCTU 1 NX 3HAYEHUA

Kog akivBHOCTU

0x00

0x01

0x02

OrwmcaHvie

3aBepLUeHne aKTVBHOCT — MeTKa J0/hkHa BEPHYTLCA K nepedaye 6/IMHK-NOCbUIOK. 2-OKTETHbIN na-
pameTp «P» yKa3blBaeT HOBYO NepUOANYHOCTL Nepefayn 6/IMHK-MOCLUIOK. Kak onpeaesneHo B Tabnu-
Le 18. 3TOT KOA UCMO/b3YETCHA B KOHLIE OOMeHa M3MepeHns pacCTosHUA (CM. 8.2.6). HO MOXET Takke
1CMO/Ib30BaTLCS B OTBET Ha 6/IMHK-NOCLUTKY

MoATBEPXAEHVE M3MEPEHUSI PACCTOSHUA — 3TOT KOZ, WCTOMb3YeTcsl B MPOLIECCE ABYXCTOPOHHE-
rO M3MEPEHUsT PACCTOSIHMS, YTOBbI MOATBEPAUTL YCnexX 06MeHa U3MEPEHWSI PACCTOSIHUSL U YTOObI
VHULWIMPOBATbL HOBbI OGMEH M3MepeHWsl PacCTOsIHMSA C Y3/I0M UHGIPACTPYKTYPbI, MCTO/Ib3YHOLIM
16-paspsiaHbIil aapec, 3aaaHHbIi napaMeTpom «Ps» (CM. onucaHne 06MeHa M3MepeHUs PacCTOsIHUSA Y
MCMO/b30BaHVie 3TOW KOMaHAb! KOHTPO/IS aKTVBHOCTM B MyHKTe 8.2.6)

MPOSO/MKUTE N3MEPEHNE PACCTOSIHUSA — 3TOT KOZA UCMO/b3YETCA B XOAE ABYCTOPOHHETO M3MEPEHVIst
paccTosiHUA, UTOGbI NOATBEPAMTL MOJTYUEHME OT METKM COOBLLEHMSA-3anpoca 1 3anpocuTb UHasIb-
HOe OTBETHOE COOOGLLEHVE METKY, BbIMNO/HSIOLLEN N3MepeHUe paccTosHuA. MapameTp P B 3TOM chy-
yae urHopuvpyertcs. MyHKT 8.2.6 onmcbIBaeT 06MeH M3MEPEHsI PACCTOSIHKS, e 3TO COO6LLEeHVe UC-
nosb3yeTcst

1 okTer MepemeHHoe YMCrIO OKTETOB dopmart Kagpa

VHCDOPVALOHHOMO

Kog, doyHkuym MapameTpbl, 3aBMCALLME OT KOAA QlyHKLMM COOGLLEHS

1 okrer 2 okreTa CoOOLLEHVIE KOHTPOSA

Oxt0
Kop, aktvBHOCTM MapaveTp (P) 8KTMBHOCTN

PucyHok 23 — dopmart COoO6LLEHNST «KOHTPOSIb aKTUBHOCTU» (activity control)

8.2.3 KomaHpga «cumtaTb BO3MOXHOCTU MeTKu» (road tag capabilities)
KomaHpa «cuntaTb BO3MOXHOCTU MeTkn» (read tag capabilities), nepegaBaemasn MHPacTPyKTypoi meT-
Ke. He nMeeT AOMOJTHUTENIbHbIX NapamMeTpoB.

VHdbpacTpykTypa MeTka

KomaHpa «cunrars
BO3MOXHOCTU METKN»

1 okrer
0x12

OTK/IMK «BO3MOXHOCTU METKI»

5 okteToB
0x13] 32-6UTHasA Macka BO3MOXHOCTEN

PucyHok 24 — KomaHaa «cumTatb BO3MOXHOCTU MeTKM» (read tag capabilities)

B3anmopgencTBMe nokasaHo Ha pUCYHKe 24. B oTBET Ha KOMaHAy «CHUTaTb BO3MOXHOCTM MeTKu» (read
tag capabilities) meTka nepepaeT OTBET, KOTOPbI/i COAEPXKUT GUTOBYHO KapTy BO3MOXHOCTel. B Tabnuue 23
onpejeneHbl Noss 6UTOBOI KapTbl BO3MOXHOCTel. OTa 6utoBas kapTa nepegaeTcs B NOpPSAKe, U3/T0KEHHOM
B Tabnvue, 1 4Na Kaxaoro nons mnagwnii 6ut nepegaetcs nepsbIM.

Mocne oTnpasBkn OTBETA O BO3MOXHOCTAX MeTKa A0/hKHA C/ylaTb [OMOoNHUTEe/IbHbIE KOMaHAbl, KOTO-
pble MOryT 6bITb NH06bLIMM N3 NepeyncneHbl B 8.2.1.1. 06bIYHO OXuAaeTcs nocne 6nuHKa. B criyyae oTcyT-
CTBUA AOMNONHUTENbHbIX KOMaH, MeTKa A0/KHa BO30OHOBUTL Nepuoanyeckyto nepegayy 6JMHKOB cOrnacHo

MYHKTY 7.
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Tabnuua 23— BuToBasA kapTa BO3MOXHOCTEN MeTKN

Mapamop

Moaaep1Baemble KaHaslbl

Moppepxusaet UM 64

MopAepK1Baemble CKOPOCTU
nepesaqmn AaHHbIX

MopaepxunBaemble
npeamoy bl

O/WVHbI

MopfepXVBaeT [BYXCTOPOH-
Hee N3MepeHVie PacCTosIHNS

3anosiHeHvie

Mtoro

Paspsn,

HOCTb

15

32

OrwicaHvie

310 6UTOBas Macka, Mo OAHOMY BUTY Ha KaxabIi NoAAePKMBaEMbIA KaHau.
Mnagwmii 6UT ANa kaHana 1 v ctaplumii 61Ut oNs kaHana 15. a NpoMeXxyToY-
Hble GUTbI /19 KaHa10B co 2 No 14 no nopsiaky. Korga 6ut ycTaHOB/IEH, 3TO
0O3Ha4aeT, YTO CBA3b Ha 3TOM KaHasle MoAAepXMBAETCs, a Takke npeano-
naraeTt NoAAepXkKy BCex KOAOB Mpeamby/ibl, KOTOpble yKasaHbI 4718 JaHHOro
KaHasnia B Tabnmuax 6 n 7

3TOT GUT. KOrAa yCTaHOB/IEH, MOKA3bIBAET, YTO METKA MOXET JOMNOHUTENNBLHO
OTNPaB/IATb Y NPVHMMATb C UCMO/Ib30BaHMEM HOMUHaUTbHOM UM 64 MIu.
Mo ymonyaHuio npeanonaraeTcs noaaepkka HoMUHasibHo UM 16 My,

3710 6GUTOBas Macka, Mo oAHOMY BUTY A/19 KaXAOoV NoAAePKMBAEMOIA CKOPO-
CTW Nepefayun faHHbIX, ¢ britamm, O3HavatoLLmMm (OT MNaaLnX A0 CTapLunx)
110 k6/c. 6.8 1 27 M6/c. MpeanonaraeTcsi, YTO YCTPOCTBO NOAAEPXKMBAET
0 YMO/THaHUIO CKOPOCTL MepeAayun AaHHbIX 850 k6/c

3710 6UTOBast Macka, NMo OAHOMY BUTY Ha Kekayto NoAAePXUBAEMYHO A/ INHY
npeamby/ibl, Ha4YMHasA ¢ GUTOB HM3LLETO MopsidKa K cTaplumm, ata 6utosas
KapTa yKasblBaeT Ha Nnogaepkky Crnefyrowmx AvH npeavdynbl: 64. 128.
256. 512. 1024. 1536. 2048 1 4096 c1mBO/I0B

3TOT 6MT. KOrga YCTAHOB/IEH, MOKA3bIBAET, UTO METKA MOXET BbINO/HSTH
[BYXCTOPOHHee 13MepeHie paccTosHMA

Heuncnonb3yemble GUTbI, KOTOpble BCErga A0/MkHbI GbMb paBHbI Hy/ItO, UC-
Nonb3yHTCA AN AOMOSHEHVS BHE METKY GUTOBON KapTbl BO3MOXHOCTEN A0
MOJIHOrO OKTETa

O6LWKii pa3mep GUTOBOW KapTbl BO3MOXHOCTEN METKM B BUTax

8.2.4 KomaHpa «cunTaTb KOHurypayuto metkm» (read tag configuration)

KomaHpa «cuntatb KOoHdurypauuio metku» (read tag configuration), nepegasaemas MHPaACTPYKTypoi
MeTKe, He UMeeT AOMNOMHUTESbHbIX NapameTpoB.

O6MeH KagpaMy «4YTeHue KOHUrypauum MeTku» npusefeH Ha pucyHke 25. OTBETOM Ha KOMaHy «Cuu-
TaTb KOHhurypaumio meTkm» (read tag configuration) ABASETCA OTKINK «KOHUTYypaLmnsa MeTKn», KOTOPbIA CO06-
LaeT TeKYLLYI KOHUrypaunio meTku. B Tabnvue 24 npuBefeHsl Nosist B 3TOM CTPYKTYpe KOHuUrypaumu. 31a
CTpyKTypa nepegaeTcs B MOPAAKe, yKa3aHHOM B 3Toli Tabsvue, 1 4718 KaKA0ro nons Maagwwii 6ut nepegaet-
cs nepBbIM. 3Ta CTPYKTypa Takke NpUMeHsieTCa KOMaHAol «yCTaHOBUTb KOHpUIypaLumio MOTKM» (CM. 8.2.5).

ViHcppacTpyKTypa

MeTtka

KomaHpa «cuntatb
KOHGMIypaLwiro MOTKIA»

PrcyHOK 25 — CunTbiBaHNE KOHAMIypaumm MeTKA

Mocne nepegaqn oTKAMKa «KOHPUTypaLms METKU» MeTKa 4OshKHA CywaTb B OKUAAHUM AONOHUTE N b-
HbIX KOMaHf, KOTOPbIMY MOXET 6bITb /lt06as M3 nepeuncrieHHbIX B 8.2.1.1. ECNn f4ONONHUTENIbHBIX KOMaHL4 He
Nosly4yeHo, MeTKa [0/MKHa BO30GHOBUTL Neproanyeckyto nepeavy G6MHK-MOCHINIOK COTTIACHO MYHKTY 7.
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Tabnuuya 24 — CTpyKTypa KOHUrypaumm mMeTku

lMapaveTp Pragcrbpm' OrvicaHvie

MpaeHTndomkaTop KoHdmrypauymn 8 3HayeHve = 0x03. Tpu cTapumx 6uTa atoro nosnsa gatoT Kog, (000). koTo-

hm3NYHECKOro YpoBHA U A/IMHA Pbi YKa3bIBaeT, YTO 3TO 610K KOHAMrypaumm 0 (4151 dom3nyeckoro ypoB-

6r1oka Hs1). MnagLume 5 GUTOB 3TOrO MOMS AAKOT A/IMHY O/10Ka (B 4aHHOM Crlyvae
3 okTeTa A/11 6510ka 0 — KoHUrypauyn onsnyeckoro ypoBHsl)

Homep kaHana dwmsnueckoro 4 (1-7 okTeT): HoMep TekyLlero kaHana ot 1 go 15

YPOBHSA

[nvHa npeavbyribl 3nyecKo- 3 (1-A okTeT): AnvHa Tekylueli npeambynbl: O O3Ha4yaeT 64 cvmBOMA.

ro ypoBHs 1—128 cMMBOJIOB 1 TaK Jasiee 0 3HaueHnss 7—4096 cMBO/IOB

HomuHasibHass yactoTa MoBTO- 1 (1-7 okTeT): 0 o3HavaeT 16 MI'y, a 1 o3Ha4aeT 64 MIy,

peHua nmnynscos (Y1)

Kop, nepepaun 6/IMHK-MOCLUIOX 5 (2-7 okTeT): kogbl nNpeambysbl, UCMonb3yeMble ANs nepedayn GavHK-

or3M4ECKOTO YPOBHS MOCbLUIOK.

MpumeuvaHne — Vcnonb3yembli Kog AO/MKEH ObTb OAHWUM

13 yKa3aHHbIX [I/19 JAHHOr0 KaHasia B Tabsmuax 6 wim 7 B 3aBYCUMOCTH
ot Unn

3anonHeHve 1 3 (2-7 okTeT): Heucronb3yemble 3 61Ta 3aro/IHEHVSI yCTaHaB/IMBalOTCA B
HO/b

Kopa, [BYXCTOPOHHEro B3avMO- 5 (3-71 okTeT): koAbl Npeambyribl, UCNO/b3yeMble A151 NpYeMa OTK/IMKOB Ha

[nelicTBust G/IMHK-MOCLIIKY M COOBLUEHUI OBYXCTOPOHHErO B3auMOAEelCTBUsS. 3TO
[O/DKeH 6bITb OAVH M3 KOAOB, CNeumdMLMPOBaHHbLIX A1 BbIGPAHHOTO
KaHana B Tabnmuax 6 uim 7 B 3aBYCMMOCTU OT YCTAHOB/IEHHON HOMU-
HasibHO UMW dr3myeckoro ypoBHs

3anosiHeHve 2 3 (3-11 OKTeT): Hencnosb3yemble 3 6UTa 3ano/IHEHUST yCTaHaB/IMBaOTCS B
HO/Tb

MaeHTudmkaTop KoHdmrypatwin 8 3HaveHne = 0x27. CtapLume 3 6uta aToro nosns gatot kof (001). koTopbiii

MPUIOXKEHVS 1 [/IMHA 6/10Ka MoKasbIBaET, YTO 3TO 610K KOHAMrypaummn 1 (405 npunoxexus). Mnag-
Lwme 5 6UTOB 3TOro NOMA JAKOT A/IMHY 6/10Ka (B JaHHOM C/lyyaB 7 OKTETOB
41 6noxa 1 — KoHdMrypaumm NPUIoXeHst)

MpynoxeHve — MNeprognyHOCTL 16 (OkTeTbl 1 1 2): NepUoanyYHOCTL Nnepefaqn 6/IMHK-MOCHUTOK NMPUIOXKEHVS,

nepeaayn 6/IMHK-NoCb 10K Kak onpegeneHo B Tabnumue 18

MpwnoxeHve — Bpems oxuga- 16 (OkTeTbl 3 1 4): BpeMsi oxungaHus npuema (RxOnTime) B MMKPOCEKyH-

HVS Npriema [ax. B TeYeHVie KOTOPOro MPUEMHVIK METKV OXVAaeT oTBeTa nocse nepe-
[ayun 6nyHK-Nocbuikn (Mn BCrea 3a KoMaHAoWn nocrie toboro B3avmo-
fencteus). Mo ncTeyeHUn 3Toro BpeMeHu (TO eCTb eC/IY COOBLLEHNA He
MosTy4YeHO) MPMEMHVIK BbIK/THOYAETCS, 1 METKa BO3BpaLL@eTcsl K nepuoay-
yeckor nepegave 6/IMHK-MOCLUIOK (WM MPOAO/KAET VX nepenady)

MpwnioxeHne — Bpems OTK/IMKa 16 (OkTeTbl 5 1 6): BpeMs B MUKPOCEKYHAAX, KOTOPOe MeTKa UCMob3yeT npu
[OBYXCTOPOHHEM M3MEPEHNN PacCTOSHUSA, MeXy MoslydYeHVeM coobLLe-
HVSE U3MEPEHNs PacCTOSHWA 1 DOPMMPOBaHEM COOBLLIEHNA-OTKINKA

MpunoxeHve — MakcrmansHoe 8 (OkTeT 7): onpeaensieT YMC/I0 NOMbITOK METKA MHALMMPOBATL ABYCTOPOH-

4MCO NOBTOPEHWIA 3arpoca HWA OOMEH COOOLLEHNAMM N3MEPEHMS PaCCTOSHUA OTMPaBKOW CBOEro
COOOLLIEHNA-3aMPOoCca, eCNM OHa He MoJlyvaeT OT MHAPACTPYKTYpbl OT-
K/MKa Ha CBOM 3anpoc. Mo yMon4aHWo 3HayveHve AaHHOro napameTpa
COCTaB/1sieT TPU MOMbITKA

O6LLee YMCro OKTETOB 12 O6LUMIA pa3mep CTPYKTYPbIl KOHMIypaLmm METKU B OKTETaX

MpumeyaHune — CTpyKTypa, onpeaensemas Tabnuvueii 24, nonyckaet paclumpeHue. ToMbKo ABa U3 BOCbMM

BO3MOXHbIX 3HAYEHUI OKTeTa «MAEHTU(IMKATOP KOH(DMIypaumn 1 A/IHa» UCMO/b30BaHbl 1 5-6UTOBas A4/MHa napaveTpa
MO3BO/ISIET PacLLUMPeHVe TeKyLLE KoHMrypaumy. Toraa peanivsaumst MOKET YBE/MHMTL A/IMHY KOHGUrypaumm domsnde-
CKOTO YPOBHSI WM NPWIOXeHUIA G0 [06aBUTL [OMOHUTE bHbIE MAEHTU(MKATOPbI KOHMIypaumm. VHdgpacTpyKType
HY)HO TO/TbKO U3MEHUTL TakMe 3HaueHVIsl, Kora OHa Pacro3HaeT MeTKy Yepes ee UAEHTUMKATOP, KaK U3BECTHbIM TN
C M3BECTHBIMU pacluMpeHusiMi. Bo BCEX OCTaVTbHbIX Crlyuasix MHGDPACcTPYKTypa A0/MKHA CHavana nosyunTb HaCTPOKM 1
/o6ble 3HaYeHUs1, MOMVMO TeX, KOTOpbIe OnpedesieHbl 3AeCh, A0/MKHBI GbITb OCTaB/eHbl 63 M3MEHEHIA MY HAacTpolike

KOHGMrypaLmm MeTKu.
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8.2.5 KomaHfa «ycTaHOBUTb KOHUrypauuto meTku» (set tag configuration)
KomaHpa «ycTaHOBUTL KOHMrypauuio MeTkm» (set tag configuration), nepegaBaemas MHPACTPYKTY-
poli MeTke, NO3BOISIET yCTaHaB/IMBaTb HacTpanBaeMble NapameTpbl METKW.

WMHdbpacTpykTypa MeTka

KomaHfa «yCTaHOBUTb
KOHMrypaLmio MeTKu»

13 okTeToB
0x16 HoBas KoHdmrypauys MeTkn

OTK/IMK Ha KOMaHAy «yCTaHOBUTb
KOHpUrypaumio MeTkmn»

13 okTeToB

Pe3ynbTupytoLan

0x17 KOHDUrypaumsi MeTku

PucyHOK 26 — YcTaHOBKa KOHMIrypaum MeTku

B3anmMogeiicTBME MO KOMaHAEe «yCTaHOBUTb KOH(IUIypaLnio METKM» NPUBEAEHO Ha PUCYHKe 26. Kak Ho-
Basi KOH(pUrypaums B KOMaHae «yCTaHOBUTb KOH(UIypaumio MeTKU», TaK 1 pe3ybTupyowas KoHpurypaums B
OTK/INKE HA KOMaHAy «yCTaHOBUTb KOH(UIypaLuio MeTKu» siBAAOTCS (hOPMaTUPOBaHHBIMU KOHPUTYPaLMOH-
HbIMU CTPYKTypamu, NpuBeAeHHbIMY B Tabnuue 24. 3TV CTPYKTYpbl NepefatoTcsl B NOPsiAKe, YCTaHOBEHHOM
B Tab/mue, U Kaxaoe nosie nepefaeTcsi, HauMHasi C MAaLWero 3Havallero 6uTa.

VMHbpacTpykTypa MeTka

KomaHga «yCTaHOBUTb
KOHCDMrypaLmo MeTK»

13 okTeToB
0x16 HoBas KoHdurypaums MeTkm

OTK/IMK METKM «OLLNBKA
YCTaHOBKY KOHdpurypaumm ¥

3 okTeTa
0x19 | Kopg owmbkm

PurcyHok 27 — Owmbka ycTaHOBKM KOHGMIypaumm MeTkn

B cnyuae owunbkun, ecam MeTKa 06HapyXuBaeT NomnbITKy CKOH(UIyprMpoBaTb Kakoii-To mapamMeTp B He-
noagepxvBaemMoe 3HadyeHne, MeTka [0oJKHa UTHOPUPOBATbL BCIO MOMbLITKY ee nepekoHdurypauumn v nepegatb
OTK/INK «OLINBKa YCTAHOBKM KOHQIUrypauum», Kak nokasaHo Ha pucyHke 27. OTKAWK BKIoYaeT 16-6UToBbIN
KO OWMOKKN, KOTOPbI MOXeT 6bITb MCMOMb30BaH B KauecTBe BCMOMOraTteslbHOrO CpeAcTBa, UTobbl onpeje-
NINTb UCTOYHVK OLINOKM. 3HauYeHVe Koga OWNOKN 3aBUCUT OT KOHKPETHOW peasiu3auumn MeTKu.

Mpeanonaras, 4To OWNGKN HOT, U3MEHEHUsA KOHUIypaLmm AO/DKHbI BCTyNaTb B CU/Ty cpasy nocse Toro,
KaK MeTKa nepefacT CBOI OTK/IMK HA KOMaHAy «yCTaHOBUTb KOHMUIypauuio MeTkn». MNocne nepegavun oTKAnKa
Ha KOMaHAy «yCTaHOBUTb KOHMUrypauuio» MeTKa [A0/IKHA CAylaTk B OXUAAHUU OOMOJSTHUTE/IbHbLIX KOMaH/,
KOTOPbIMU MOXeT ObITb /1t06as U3 nepeyvncrnieHHbIxX B 8.2.1.1. Ecnn AONOAHUTEbHbIX KOMaH/ He MoJslyyYeHo,
MeTKa [f0/HKHa BO306HOBUTL NEPUOANYECKYIO Nepeaady 6IMHK-MOCbII0OK COrlacHo MyHKTY 7.
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8.2.6 KomaHpga «BbINOJSIHUTL IBYXCTOPOHHEE n3MepeHune pacctoaHua» (perform two-way ranging)

KomaHga «BbIMNOMHUTL ABYXCTOPOHHEE N3MepeHne paccTosiHus» (perform two-way ranging) nHuuumpyet
cepuio 06MeHOB COOBLLEHUSAMWN /151 BbINOJSIHEHUS [BYXCTOPOHHEI0 U3MepeHns paccTosiHuA. Ha pucyHke 28
npvBeAeHbl TUNNYHbIE B3aMOAENCTBUSA N3MepPeHUsa paccTosaHUA. KomaHaa nHmumaumm nusmepeHust paccTosHns
npuceanBaeT MeTKe BPEMEHHbIV KOpPOTKWIA agpec. ITOT agpec MCNnonb3yeTcsa A9 Nocneaylowmx B3anmoaen-
CTBWIA. NOKa MeTKa He COObLWMT B NOATBEPXAAOLEM COOOLLEHNN YPaBAeHNSI U3MEPEHNEM PACCTOSIHUS O TOM.
4YTO Meprof B3aMMOAENCTBUA OKOHUWICA (MM B NPOTUBHOM Crlyvae Mo TaiM-ayTy, KOrga mMeTka He nosydvaet
HUKaKNX COOBLLEHNI MHAPACTPYKTYpPbl) 1 MeTKa BO3BpaLLaeTca K nepuoanyeckol nepegaye 6MHK-NOCHINOK.

MeTka HauMHaeT 06MeH ABYXCTOPOHHETO U3MEPEHUS PACCTOSIHUA C COOOLLEHUS «OMnpoC».

MonMeHOBaHHbIN y3en MHPACTPYKTYpPbl, KOTOPbI/ NOMy4nMn cooblieHne «Oonpoc» B MOMeHT PK, oT-
K/IMKaeTcs COOBLEeHNEM «KOHTPOJIb akTUBHOCTM — OTBET» (Ha onpoc) (activity control response (to poll)] B mo-
MeHT TRT. 3TOT OTBET BK/IIOHAET OMUMOHa/IbHbIM OKTeT, NO3BOASAIOWNIA YyNPaB/isaTk CeAyOWMMY AeiCTBUAMN
MeTKW, 1 elle 2 oKTeTa — napameTp, Nose3HOCTb KOTOPOro 3aBMCUT OT OMNLUMOHa/IbHOro okTeTa. YTob6bl 06MeH
M3MEPEHNA PacCTOAHUA NPOAO/DKUIICA C 3TOr0 MecTa, 3TOT OKTeT AO0J/DKEH MpefnucbiBaTb «MPOAO/HKUTE U3-
MepEeHNs1 pacCTOAHUA» COrnacHo Tabnuue 22.

WHdppacTpykTypa MeTka
VH1LmmpoBaHme ABYXCTOPOHHErO
V3MEPEHVIST PaCcCTOsHS

1 okret 2 oKTteTa
0x20 Kopotkuii agpec MeTkm

Onpoc
1 okrer
0x21

Ynpas/ieHve akTMBHOCTLIO - OTBET Ha Ornpoc

e T 1okrer 1okrer 2 oKreTa

0x10 Onupa MapameTp onuym (P)

®yHaribHOE COOBLLEHME METKM
C BK/IHOUEHVIEM BPEMEH! Mepeaaqn

[1 okTeT 4 OKTB!3 4 okTeTa 4 okTeTa

q 1.y 0ox23 PollTxTime RespRxTime embedFinafTxTime: !

YnpaB/ieHne aKTMBHOCTBHO -
NnoATBEPHAEHNE N3MEPEHVIS PACCTOAHNA
1okrer 1okrer 2 oKteTa
0x10 Onuys Mapavetp onum (P)

PucyHok 28 — [IByXCTOPOHHeE U3MepeHne PacCTOAHNSA

Mpogomkas o6MeH M3MepeHNss PaccTOsAHNSA, MeTka 3aTeM nepegaeT «uHaIbHOE COOBLIEHNE METKN»
(final), coobwas 32-pa3psagHoe Bpems nepegaudnm coobuieHns «onpoc» (7'pT), Aanee 32-pa3psanHoe Bpems
nony4yeHns coobLeHns «ynpaB/ieHne akTMBHOCTbIO — OTBeT (Ha onpoc)» [activity control response (to poll)]
(Trr)- panee TOYHO NMpeAckasaHHOe BpPeMsi nepejayun 3TOro nocnegHero coobueHus (FpT), Takke 32 6uTa.
MyHKT 5.6 onucbIBaeT METKM BPEMEHUN U UX eANHULBI U3MepeHUsi. MHpacTpyKTypa oTMeyaeT BpeMsi Npubbl-
TMA «nocniegHero coobueHnsa» (Mrk).

MpumMmeuyaHne — BroxeHHOE BpeMsl Mepegaun AO/HKHO BK/KOYATh 3afEepXKV nepeaatolleli aHTeHHbl 1 Bce

cucTeMHble 3dhchekTbl, YTOObI TOYHO NpeAcKasaHHast MeTKa BpeMeHV nepegaqn 6buia MAeHTUYHa TOW. KoTopas bbuia 6bl
onpegesneHa nocse 06bIMHOM Nepeaaun.

Ecnu meTka He MOXeT BOXUTb Bpemsi nepefaun «(UHa/IbHOrO COO6LLEHMA MeTKU» B «(hUHASIbHOE
COo0bLeHNE METKU», NCNOMb3yeTCs ABYXLWAroBbli (OMHa/IbHbI 0GMEH COOOLLEHNAMM, KaK NOKasaHo Ha pu-
CyHKe 29. 3fecb nocriefHee coobuieHre 6e3 B/IOXeHUS BK/IOYAeT TOMbKO 32-paapsgHoe Bpems nepegauyu
coobleHna «onpoc» (7PT) n ganee 32-paspsigHoe BpeMmsi MOJlyYeHUss COOOLEeHNs «ynpaB/ieHne akTUBHO-
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CTbio — OTBeT (Ha onpoc)» (activity control response (to poll)) (TRR). 3a aTuM «unHaNbHbIM COO6LLEHNEM
MeTKu» 6e3 B/IOXEHUS BPeMeHW nepefayn 3Toro HasibHoro coobuieHns (TFT) MeTka HemeA/sleHHO nepe-
AaeT «uHanbHOe coo6lieHVe nepefayn BpeMeHu [PT». B KOTOpom coobujaeTcs Bpemsl nepegaun (7'FT)
npeAwecTByOWEro (huHasbHOro cCoobLeHns.

Onpoc, OTBeT U OKOHYaTe/IbHble COO6LEHNA OXBaTbIBAOT MOJIHbIA ABYXCTOPOHHWUI A 06MEH M3MepeHus
paccToAaHunA. Ero ycnex noareepxnaeTcs COOGLLLeHI/IEM «ynpaBJ/ieHNe akTUBHOCTbIO — MNMoATBeEpPXAEeHNE name-
peHUst pacCTOAHNA», MOKa3blBalOLMM B CBOEM OMLUMOHa/ILHOM OKTeTe, YTO U3MepeHue paccTOAHUA YAaioCh,
1 06yCnoB/IMBAIOWMM, AO/DKHA I MeTKa BbINOMHATL N3MepPeHMe PacCTOSAHMSA C APYTMM Y3/10M WX YTO nepu-
o4 ABYXCTOPOHHEINo N3aMepeHnsa pacCTosaHUA 3aKOHYUICA N MeTKa 40/DKHa BEPHYTbCA KCOCTOAHUIO nepenayn
NyCTbIX G/IVMHK-MOCBIIOK.

Ecnn meTka He nosyyaeT COO6LEHNSA «ynpaB/ieHNe akTUBHOCTbIO — MOATBEPX/AeHNe N3MepeHns pac-
CTOSIHMSI». OHa A0J/KHA MOBTOPHO MHULMMPOBATh ABYXCTOPOHHU OBMEH M3MepeHUst pacCTosiHMA nyTem no-
BTOPHOW OTNpaBky onpoca. OTKAUK MHAPACTPYKTYPbl «KOHTPO/Ib aKTUBHOCTU» MOXeT noTpe6oBaTb MOBTO-
pUTb 06MEH N3MEPEHUS PacCTOAHUSA UM MOXET NOATBEPAUTL Npeablaylwmnii 06MeH, ykasaB MeTke nepenTu
K BbIMOSIHEHNIO OGMEHa M3MepeHMsA PacCTOSIHUS C APYTUM Y3/1I0M, UMW MOXET yKasaTb MeTKe BEepHYTbCA K
COCTOSIHUIO Nepejayn MyCTbIX G/INHK-MOCHIIOK.

Ecnn meTka He nmonyyaeT OTBET Ha MepBOHauYasibHbIN ONPOC, OHa AOJIXHA MOBTOPSTbL €ro nepegavy
BHOBb /10 JOCTVXEHNSA MaKCUMa/IbHOr0 YMcia NOBTOPHbIX NOMnbITok onpoca — MaxNumberOfPollRetries, no-
Crle Yyero meTKa [JO/HKHa BEPHYTbCA K nepefaye 6/IMHK-MOCBISIOK C HACTPOEHHOW MepMoANYHOCTBIO.

ViHchpacTpykTypa MeTtka
KomaHaa «BbIMOSMHUTL [BYXCTOPOHHEE
M3MepeHne PacCTOSHNS

1 okrer 2 okTeTa
0x20 Kopotiii agpec et [

Onpoc MeT
locrter PT
—0x21—

YnpaBrieHvie aKTMBHOCTLIO - OTBET Ha OMpoC
1okrer 1 okret 2 okTeta
0x10 OnuyA MapawveTp onuym (P)

dyHarIbHOE COO0OLLEHVE METKM Be3
BK/THOHEHMSA BpEMeHU nepeaayn Tn

dyHasbHOe CooBLLEHVE Mepetaumn

BpeveHn Tn

j 5 okTeToB

: lokrer 4 oKTeTa

ox27 embedrinal TXTime
YnpaBneH1e akTMBHOCTLIO -
noaTBepXaeHVe M3MepPeHVst PacCTOSHUS
1 okreT 1 okrer 2 oKteta
0x10 OnupA MapawveTp onupm (P)

PricyHOK 29 — [IByXCTOPOHHEE n3MepeHne paccTosHus 6e3 BrkatodeHns TFI

3HayeHVe OMuUMOHa/IbHOTO OKTeTa B COOOLEHUN «ynpaBfieHe aKTUBHOCTLIO» W UCMOJIb30BaHne CBS-
3aHHOrO C HMM ABYXOKTeTHOro napametpa (P) onpegeneHbl B NyHKTe 8.2.2.

Ecnn ¢ — ckopocTb cBeTa B BO3[yXe, TO PacCTOAHMA 3a4aeTCsA BblpaXeHnem:

Y*-c- (((Trr - 7pT)- (7%t- rPR)) + ((7fr - rRT)- (rFT- 7rr))). uto MOXeT 6bITb YNPOLEHO A0O:

% mCu(2«TRR- 2 «fRT- TpT + TpR + TFR- TFT).
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MpunoxeHne A
(cnpaBo4Hoe)

Mcnonb3oBaHne M91 n HacToAwero crtaHgapra
ONA NpunoxeHun RTLS

Al BeepgeHue

YcTpoiictBa RTLS 1Cnonb3yroTes AN MOEHTUGMKaLMN U onpeaesieHns MeCTOHaxX0XAEHVS Nioael Wi 06BbEKTOB B
MPOMBILLIEHHBIX WM KOMMEPYECKMX YCIOBUSAX. TUNMUYHBbIE NPUIOXEHVS BK/IFOHAOT B Ce65 ynpas/ieHve akTmsamu, yrnpas-
NeHve 3anacamu, yrnpas/ieHvie 1 aBToMaTv3aumio NPoLIeCcoB, 6e30MacHOCTb M OTYETHOCTb 1 MHOTOe Apyroe.

B cBoeli npocTeiieii chopme cuctema RTLS BkItoUaeT B ceba pAf, TO/BKO Nepeaarolmx MeTOK, KOTopble Nepuo-
[AVYecKn nepejatoT MakeT, CoAepXalLmii YHUKaUTbHbIA MAEHTUGIMKATOP 1 HeBGO/bLLOV 06BbeM AaHHbIX. [MakeT nprH1MatoT
OAVH 1N 60s1ee NPYEMHNKOB, KOTOPble MOryT MPOCTO 3aperncTpypoBaTb METKY Kak MPUCYTCTBYHOLLYIO WM MOMyT Mnpu-
MeHUTb JasTbHENLLYIO 06paboTKy, YTOObLI ONpeae/MTb MeCTOHaxXOoXaeHe MeTKU. Boree croxHble cuctembl RTLS moryT
MCMO/b30BaThb ABYXCTOPOHHIOK CBA3b C METKOM ANS YNpaBeHns), CBA3M N KOOPAMHALN.

AKTVIBHblE ccTeMbl RTLS. Kak NpaBu/io, XapakTepu3ayroTCs CrieAyoWwmmm atpubyTamm:

- OYeHb AelleBble METKM C HU3KUM 3HEPronoTpebieHvem;

- 60nbLUME MOMyNALMN METOK;

- HM3Kasi CKBaXXHOCTb Nnepeaaquu;

- pa3Hoobpasre NPYEMHNKOB — OT OYeHb MaUlol Ja/IbHOCTU (HECKOSIbKO METPOB) A0 OYeHb GO/bLLOW Aa/IbHOCTN
(coTHM MeTpoB);

- O4YeHb KOpOTKas [/IMHa MakeToB, YaCTO He COAEPXalVX MHbIX AaHHbLIX, KPOMe WAeHTUdMKaTopa yCTpolicTBa 1
He6O/bLLOTO YMcna BUTOe COCTOSHUS.

Hactosiumin ctangapT v (19) coaepxart ABa (oM3MYECKMX YPOBHS, 0COGEHHO NOAXoasWmX oist RTLS:

- m3nYeckuii ypoBeHb CBEPXLLIMPOKONOIOCHOTO paanonHTepdielica C HU3KOM YaCTOTON NMOBTOPEHUST UMITY/IbCOB
(LRP), nprBeaeHHbI B (19);

- M3NYeCKUi YpOBEHb CBEPXLLMPOKOOOSIOCHOTO paanonHTepdeiica ¢ BbICOKOM YaCcTOTOlM NMOBTOPEHUST UMY/ IbCOB
(HRP), npviBegeHHbI B HACTOSILLEM CTaHAapTe.

HacTosiLee NpuioXeHme ONMCbIBAET, Kak CRYHKLMM STUX (hri3n4ecKmX ypoBHel MOryT 6biTb CKOHCOUIYpUpOoBaHbI /15
npuioxennii RTLS.

A.2 O630p hr3NYECKMX YPOBHEN CBEPXLUMPOKOMNONOCHOIO paanonHtTepderica RTLS

A.2.1 ®unsnyecknii ypoBeHb CBEPXLLNPOKOMNOIOCHOIO pagnonHTepdenica ¢ HU3KOM 4acToTOl NOBTOPEHMUs
mmnynscos (YMN)

A.2.1.1 OnucaHve

Dr3nHecKuii ypoBeHb CBEPXLLMPOKOMO/IOCHOTO paavionHTepdelica ¢ HM3Koi UM — 3To dmsnyeckmii ypoBeHb HI3-
KO CMIOXHOCTU, OMTUMM3VPOBaHHbI AN ycTpolicTB RTLS. B cuctemax RTLS KOMMOHEHTbI 060PYA0BaHNA B BbICOKOW
CTeneHn acMMETPUYHBLI — 60/IbLIME NOMY/ISLMM OYEHb HEC/TIOXKHBIX METOK PAcMo3HAKOTCS ropasao MEHbLLMMI MOMY/isLm-
MU MOTEHLMATLHO C/IOKHBIX BOCMPUHAMAIOLLMIX 3/1eMEHTOB. OBbIMHO MeTKa nepejaeT COOBLLEHVS BOCTPYHMMALOLLIEMY
YCTPOWICTBY, XOTs1 06paTHbIe apXUTEKTYPbI Takoke BO3MOXHbI (XOTS U MeHee pacnpoCcTpaHeHbl).

Dr3nHeCKuii ypoBeHb CBEPXLLIMPOKOMNO/IOCHOrO paaronHTepderica ¢ HM3Koi U, Takmm o6pa3om, 6bin nperimyLLe-
CTBEHHO 06YC/I0B/IEH MOTPEBHOCTHI0 B OUEHb HU3KOM YPOBHE CIOXHOCTU NEPeaTUMKOB (MeTOK). COOBpaKeHWs1 HU3KO
C/OXHOCTU BK/IHOHALOT:

- MPOCTYIO B peaym3aLin MOAY SO,

- OTCyTCTBME B 6a30BOM peXvIMe KOAVPOBaHUS WM OTOeNMBaHMA (feKOPPensLmm) aHHbIX;

NPOCTOTY BHEAPEHVSA MACOK CMEKTPasIbHOM NIOTHOCTU MowHocTH (PSD);
OTCYTCTBVE CI/TXUBaHUS VIMMY/TbCOB C LIESbIO CMEKTPa/IbHOTO CIIaXVBaHWS;
CMOKOHble BpeMEHHbIe TPeGOBaHUS.

Kpome Toro, Huskass U siBnsieTca kikoueBoli OCOGEHHOCTBIO, KOTOpasi CHYDKAET HeomnpeaeieHHOCTb MO3MLIMOHM-
pOBaHMsI 1 NOBbILLIAET EKTVBHOCTL HEKOrEPEHTHBLIX MPUEMHUKOB B YC/IOBUSIX BbICOKOTO MHOTO/TyHYEBOr0 3aTyXaHWsl.

Moaxof, H/3KOW C/IOKHOCTU BefeT K HU3KOMY SHEpPronoTpe6/IeHNIO 1 HA3KO CTOMMOCTU peanu3aumnn Ha AUCKpeT-
HbIX 3/1EMEHTaX, YTO PacnpPOCTPaHEHO B MPUIOXEHUSX MeHbLLEro obbema. Tam. rae NpoJatoTCsl O4YeHb 60/bLUMEe OO BEMbI
YCTPOICTB, XV3HECMOCOOHbI KpEMHMEBBLIE peLleHns, U RTLS-peLleHus], NCrosb3ytolye diM3nyeckuii ypoBeHb CBEpPXLU-
POKONMO/IOCHOrO pagvonHTepderica ¢ BbiCokoli UMW, cTaHOBATCA BO3MOXHbIMM (CM. A.2.2).

CnepgytoLyie MyHKTbI BbIAENSAIOT KOUEBbIE YepTbl K&XKAOro U3 PeXUMOB paboTbl.

A.2.1.1.1 Ba30Bblli PeXXUM

BazoBbIii PEXVIM — PEXUM HaMMeHbLLEN CTOXHOCTW. OH MCMOJb3YeTCs TaM. rAe CyLLEeCTBYET NOTPeGHOCTb B O4eHb
60MbLLUMX MOMYNAUMSAX METOK, HO HET TpeGoBaHW No paboTe Ha OYeHb GOMbLLIONK AasibHOCTU. Kak npasBusio, 6osbluas
[anbHOCTL — 3TO He Npo6sieMa B cpefiax € 60MbLUMM YAC/IOM MPENATCTBUA NPSIMOA BUAVMOCTW.
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KntoueBble aTpnbyTbl 6a30BOr0 pexmma:

- O4YeHb MpocTas MoayAunsa — (MaHunynaums On-off keying — OOK);

- HeT AOMO/THUTENBHOTO KOAMPOBaHMS W OTOE/TMBaHYIS;

- Kparuailasa g/ivHa nakera:

- ANVHa MakeTa, CrpOeKTUPOBaHHas /19 JOCTVKEHUS MakCUMaslbHOM aMmUTyAbl MMMy ibCca B pamMkax riobasib-
HOrO OrpaHuyeHVs AN M3NHECKOTO YPOBHA CBEPXLLMPOKOMNO/IOCHOrO paanovHTepderica (192 nmnynbca npu Yactorte
nMnynLcos 1 Mrry).

3TOT NocnefHWn NYHKT AenaeT 6a30BbIi PEXVM OCOOEHHO MOME3HbIM 151 HEKOrepeHTHbIX MPUEMHUKOB (4eTeKTo-
POB 3Heprum), KOTopble BbIMMPLIBAKOT OT YBE/IMHEHMS MTHOBEHHOM aMn/nTy bl MMMy Ibea.

MpremMHUK, 06HaPYXMB BXOAALLMI MOTOK CBEPXLLUMPOKOMNOOCHBLIX MMMY/IbCOB, ByAeT NPOXOAUTL Yepes npoleaypy,
noAoGHYHO CrieaytoLLeli, B BbIICHEHWN TOro, 6bU10 M 3TO MOMyYeHne nakeTa 6a30BOro pexviva:

- MpoBepKa cuUrHasia BXoAsLLen npeamoy/bl, 4Tobbl onpeaenuts 1 ML, MMy ibCHYO NocieAoBaTelbHOCTL (TO eCTb
He MakeT pexuma 60/1bLUIoM Aa/TbHOCTY);

- MOWCK pasfenuTens Kaapa c noaTBepxaeHeM COOTBETCTBMS KaKOMY-/IM60 pexuMy — 6a30BOMY WM pacLUMpeH-
HOMy.

- MpoBepKa nepBbIX TPex GUTOB 3arosioBka manyeckoro yposHs (PHR) (Tpu 6uta cpasy nocse pasaenurens kKa-
Opa). 4Tobbl NOATBEPANTL Ga30BbLIN PEXUM:

- Tpn 0 = 6a30BbIi PeXUM;
- TpY 1= pacLUMpeHHbIi pexum;
- MPVYEeMHUK MOXET NPUHATL peLLeHre, MPOrosiocoBaTh Ha NepBbIX TPpex buTax 3aronoBka hn3nyYecKoro ypos-

HA METOAOM <«J/TyYLLIMI N3 TPeX», YTOGbI BBECTM MPOCTYHO NPOBEPKY OLLMGOK GUTOB TUMa KOAMPOBAaHUS.

CnepfyeT OTMETUTb, YTO A/IMHA Npeamby/ibl nepemMeHHas — 16 uam 128 UMnybCoB Ha YCMOTPEHWE UCTIONHUTENS.
16 UMNY/IbCOB, Kak BbU10 NOKa3aHo, AOCTATOYHO A1 CaMbIX Pa3HbIX CNyvaeB NMPUMEHEHWS, HO pa3paboTunk MOXET A/1A
noBbILLEHU APPEKTUBHOCTY 3axBaTa AaHHbIX YBE/MUUTL AJ/IMHY 3arosioBka. OAHaKo Takol Moaxos, MMeeT TpU BadKHbIX
HeraTvBHbIX BO3[ENCTBMA Ha 06LLY0 adhtheKTUBHOCTBL CUCTEMBI, MO3TOMY BbIGOP AO/MKEH ObiThb TLATENBHO MPOCHUTAH.
Bonee g/ivHHas npeambyna BrieyeT:

- pYICK yBeNMYeHVS 4/ IMHbI MakeTa CBbile 192 UMMy bCoB, YTO BbIBOBET HEOOXOAVMOCTb YMEHbLLEHWS aMMUTY bl
MMMy/bCa, YTOObI COOTBETCTBOBATL /IMMUTaM Ha CpPefHee CBEPXLUMPOKOMNOIOCHOE U3/TyYeHWe;

- yBeNMyeHue NoTpebreHns aNeKTposHEPrn MeTKOM (Bonblue nepegasaemMbIX MMMYNLCOB Y 6OMbLUE MPOLLEeccop-
HOro BpemeHu);

- YBeNMYeHe KO/IM3WiA NakeToB METOK (M3-3a 60/1ee A/IMHHBIX MakeToB).

A.2.1.1.2 PaCLLMPEHHbIN PEXUM

PaclumpeHHbI pexxum fo6aBnseT B 6a30Bbli PEXVM MPOCTYHO NPSAMYHO KOPPEKLMIO OLUMGOK A/151 NOBbILEHWS ad-
(heKTVBHOCTM B OMpeAesieHHbIX 06CTOSATENbCTBaX. KpoMe TOro, paclUMpeHHbIV pexvm gonyckaeT 6osiee Q/IMHHYO npe-
ambysy (40 256 MMMY/bCOB), eCN Pa3paboTUMKy HEOBXOAUMO YBEIMUUTEL HAAEeXHOCTb CH0pa AaHHbIX Ha OCHOBe 6osiee
HafeXHOl CTPYKTYpbl cuMBO/Ia. CxeMa KoAMpoBaHUS NpocTa 4718 peaymsaumn B nepeaaTyuke 1 AornyckaeT ABe pasHbie
CXeMbl IeKOANPOBaHNS B MPUEMHUKE.

MockonbKy ANMHa NakeTa pacLUMPEHHOro pexuvma 6o/bLue, Yem naketa 6a30BOro pexmma, CUrHas, cKopee BCero,
CTaHeT CAEePXKMBATLCSA HOPMATUBHBLIMY JIMMUTaMU Ha CpeAHME CBEPXLUMPOKOMO/IOCHOTO M3/TyHeHrsl. 3TO TpebyeT yMeHb-
LLEHMS aMI/IUTY bl OTAENBHBIX UMY IECOB, YTO MPUBOAUT K NOTEPSIM B M/1aHe 6ropkeTa SIMHUM CBSA3W NPY UCTO/b30BaHNA
HEKOrepeHrHoro NpueMHVKa. 3Ty NOTepIo CriefyeT COMoCTaBUTh C OXUAAEMbIM BbIMIPbILLIEM OT KOAMpoBaHus A0 4 ab,
YTOObI ONpeaennTb, AaeT N PacLUMPEHHbIV PEXMM YMCTYIO BbIrody B H00bIX AaHHbLIX 06CTOATENBCTBAX.

B 06LLem 1Cnonb3oBaHvie PacLLMPEHHOro peXxmma — 3TO KOMIpOMMCC, 6asiaHC MeXay BbIMIpbILeM OT KOAVPOBa-
HVA W ANMHO NakeTa (TO eCTb NoTepei aHeprm nMnynbea). JnnHa naketa 6yaet onpeaenaTbea psaom diaktopos, BK/HO-
Yas A/IMHY npeamby/ibl, MCMOMb3yeMbili PEXMM agpecauyn 1 pasmep nog/exalimx nepefade JaHHbIX.

MpoLecc onpeaeneHns NPMeMHUKOM MakeTa PacLLUMPeHHOro peXxuvma Takol Xe. Kak 1 418 6a30Boro pexviMa.

A.2.1.1.3 Pexxum 60/1bLUIONM Ja/IbHOCTN

Pexum 60/bLLONM AaNbHOCTN OPYEHTUPOBAH Ha KOrepeHTHbIE MPUEMHUKW, KOTOPbIe MOTYT MCMO/b30BaTb KOrepeHT-
HO-UMIMY/IbCHYO MHTErpauyio B LIESIAX MOBbILLEHUS SHEPTUM CUMBOSA. MOCKO/IbKY MHOXECTBEHHbIE UMIMY/IbChbl UHTErPUPY-
HoTCA BMECTe, UTOObI ChopMMpoBaTh OAMH CUMBO/, A/IMHA NakKeTa MOXET 6bITb 6O/bLLON, 3HAUUT, amMINTYAa OTAE/TbHOro
UMMy/bCa, 6e3yC/I0BHO, YMEHBLLUUTCS, YTO ONPeaensieTCs HOPMaTVBHBIMM OF PaHUHEHUSIMA Ha CPeAHUIA YPOBEHb CBEPXLUM-
POKOMOJIOCHOTO M3/TydeHns. OfHaKO KOrepeHTHO-MMMYy/IbCHasi MHTerpauusi 6osee Yem KOMMEHCUPYET MoTepu B aHeprim
MMMybCca 3a CHET YMCTOro NpUPOCTa BromKeTa SIMHNN CBS3W.

3hheKTUBHOCTb KOrepeHTHOro NPYEMHIIKA 3aBUCUT B OCHOBHOM OT ABYX (DaKTOpPOB: TOYHOCTU LLaG/IoHa UMY/ b-
COB. UCMO/b3yeMbIX B MPUEMHUKE, YN TOYHOCTN CUHXPOHM3aLMN BPEMEHN Ha UMIMY/TbCHOM YPOBHE MEXAY MPUEMHUKOM U
nepefaTinkom. duU3nyeckuii ypoBeHb CBEPXLLMPOKONO/IOCHOTO paanonHTepdeiica ¢ HU3KOM YacTOTOW NMOBTOPEHUS M-
NyNbCOB He MPeAbABIIAET XEeCTKUX TpeboBaHWn K /IF0O60MY M3 3TUX NapaMeTpoB, W 3TO CAE/aHO HaMePEeHHO B LEensX
obecneyeHns HU3KO CTOMMOCTU peastn3aumm (6e3 C0KHOM CUHXPOHU3ALMM UM C/IOKHOTO (DOPMMPOBaHNS UMY/ IbCOB).
M3 3TrX COOBpakeHUI CyLLECTBYET OrpaHMyeHune, 10 Takol CTENEeHN KOrepeHTHOe yCueHne MOXET ObITb JOCTUMHYTO My-
Tem MPOCTOro A06aB/IeHNs AO0MOHUTE bHBLIX UMMY/ILCOB B CMMBO. CyLLECTBYET Takke pacn/iata aMmnmMTyAoi uMnysibca
3a fobasrieHvie AOMNONHUTENBHBIX UMMY/IbCOB M3-32 HOPMaTUBHBLIX OrpaHuyeHniA. MoaToMy napameTpbl, BbIOpaHHble A/1
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pexxma 60/bLLOV Aa/IbHOCTU, MPEACTaB/ISIoT MakCUMasTbHYH0 3(P(EKTUBHOCTL /11 KOTePEHTHOrO NpUeMHMKa npu oT-
HOCUTE/TBHO CMAMYEHHbIX CUHXPOHM3aUMN 1 hIOPMUPOBaHNM UMMYNbCOB; 60/1ee A/IMHHbIE CUMBO/IbI MOI/M Bbl HEMHOIO
[06aBUTb K KOrePEHTHOMY YCU/IEHWIO M CYXAT TOMbKO A5 YMEHbLLEHNS SHEPrn UMMy bCa.

Pexxvm 60/bLLIOM AaNbHOCTU UCTIONb3YET B KAYeCTBe CXeMbl MOAY UMM MaHUYecTepcKoe KoaMpoBaHUe ABONYHON
chasovmny ibCHoM mMogynaummn (PUM), a He npocTtas MaHUMynaums OOK, Kak B 6a30BOM 1 pacLLMPEHHOM pexumax, 1 pa-
60Taet npu UMW 2 My, OH Takke MCnonb3yeT 60siee CIoKHYI0 npeambysty, HEOOXOAUMYHO A1 NOAAEPKKN 3TOM CXeMbI
KoaypoBaHus. Mpeambyria COCTOUT 13:

- nocneposatesibHocTy oT 1024 o 8192 nmnybCcoB, 3aTemM

- pasgenuTens Hadana kagpa (SFD), 3aKoaMpoBaHHOTO, kak B 6a30BOM 1 paCLLPEHHOM pPexumve, 3aTeM

- nocnefoBaTenbHOCTV OT 16 4,0 64 ABOMYHBLIX CUMBOJIOB 1, 3aKOAMPOBAHHBIX, KaK B peXvMe 60/bLLON Aa/IbHOCTU.

3a npeambysioii cnegyeT pasgenvrenb Hadasia kagpa (SFD). 3akoavpoBaHHbIl, Kak B pexume 60/1bLLoNM AasibHO-
cTw. Lienbto aToii 6onee cnoxHor npeambysibl B TOM, YTOObI MO3BO/MTH KOFePEHTHOMY MPYEMHMKY BbISBUTH MakeT pexuvma
60MbLUONM Aa/TbHOCTU U AOCTUYb CUHXPOHM3aLMM CUMBOJIOB 0 pa3fie/nivTenis Hadasa Kagpa, a Takoke YToObl NMo3Bo/mMTb
HeKorepeHTHbIM NPUEMHUKOM AOCTUYb CUHXPOHM3aLMN.

MpPYEMHIK, 06HAPYXXMBLLIMIA BXOASALLMIA MOTOK CBEPXLUMPOKOMO/IOCHBIX UMY ILCOB, AO/HKEH MPOIATU NpoLiedypy, Mo-
[06HYI0 criefytoLLel, 415 BbISACHEHMS TOrO, MO/Ty4vaeT /M OH MakeT pexviMa 60/1bLLON Aa/IbHOCTY;

- MpOoBepKa cUrHana BXogsLLeli mpeavoyribl, YTOObI onpeaenvTb 2 ML, UMMy IbCHYHO MOC/e40BaTeTbHOCTb (TO eCTb
YTO 3TO He MakeT 6a30BOro UM PacLLMPEHHOTO PEXNMA);

- OXugaHue cTapTa MMMY/IbCHOV MOAYISIUMN B BuAe NOBTOPSIOLLMXCA 32 MPYCYTCTBYHOLLMX MMIMY/IbCOB, a 3aTem
32 OTCYTCTBYIOLLMX UMIMY/IbCOB. Ha 3Tol CTaaum NpYemMHMK 6yAeT UCMoMb30BaTh 3TU Nepexodb! /15 AOCTDKEHNS CUHXPO-
HWU3auyn CUMBO/10B;

- MOVICK pa3aenTenia Hadala Kagapa C NoATBEPXAEHNEM pexuma 60/bLUION AaUTbHOCTY;

- NpoBepka MNepBbIX TPeX GUTOB 3arosioBka M3MYECKOTO YPOBHA (TP GuTa cpasy Mnocne pasfenvtens Havana
kagpa) ¢ 000 MOBTOPHOrO MOATBEPXKAEHVS peXxximma 60/1bLLION AaUTbHOCTM (OCTa/lbHbIE 3HAYEHUsT 3ape3epBrpoBaHbl 4/15
VCMOMb30BaHUs B ByAyLLEM).

A.2.1.2 CeTn CO CMELLaHHbIM PEXNMOM

A.2.1.2.1 CoobpaxeHusi achcheKTMBHOCTUN

Pexxm 60/1bLLU0I AasibHOCTU B MEPBYHO O4epeib OPUEHTVPOBaH Ha KOrepeHTHbIE MPUEMHIKM, BTO BpeMs Kak 6a30Bb Il
1 pacLUMPEHHbIN pexvMbl NpeaHasHayveHbl npeXxae BCero A1 HeKOrepPeHTHbIX NPUEMHMKOB. Mockonbky RTLS-cucTeMbl.
KaK MpaBw10, YaCTb (OMKCYPOBaHHO MHPPaCTPYKTYpbl, Ma/IOBEPOSITHO, YTO B/IOOOM 334aHHOM MecTe GyeT pasBepHyTa
CMeCb KOTepPeHTHbIX 1 HEKOrepPeHTHbIX NPUEMHNKOB. BMeCTO 3TOro 0CoO6eHHOCTM PacronoxeHus byayT onpeaensts Uc-
Nosb30BaHK1e TOro WM MHOTo TUMa NPUEMHMKA /19 Hausyulueli o6Lueli 3dhdeKTBHOCTY CUCTEMbI.

Hanpumep, ycnoBusi NOMELLEHW C MHOXXECTBOM MPENSATCTBUNA, TakMX Kak CKIag, Win Npou3BOACTBEHHbIA LIEX. He
MOTYT MO3BO/MTb 60/IbLUMX PACCTOSIHWI NPSIMOIA BUAVIMOCTH, MO3TOMY pacLLUMpeHHbI Anana3oH 6ecrioneseH. BmecTo ato-
ro Tam. CKopee BCero, 6yAeT pa3BepHyTa BbICOKasi M/IOTHOCTb HEKOTePEHTHbIX NMPUEMHMKOB C METKamU, AeliCTBYHOLLMMAA
6o B 6a30BOM, /IGO0 B pacLLUMPEHHOM PEXUME.

B oTmumB OT 3T0ro, 60/bLUME OTKPbIThbIE MPOCTPAHCTBA, HarpyMep TePPUTOPUM Ha OTKPBLITOM BO3AyXe, NO3BO/SAT
O4eHb 60/IbLUME SIMHAM MPSIMO BUAYIMOCTY, Tak YTO UCTI0/Ib30BaHMe HU3KO M/I0THOCTY MPUEMHUKOB 60/1bLLION AasIbHOCTU
MOXeT ObITb 60/1ee 3KOHOMMYECKN APPEKTUBHBLIM. B 3TOM Crlydae r/1oxeT bbb pasBepHyTa MHPacTPyKTypa 13 Kore-
PEHTHBIX MPUEMHUKOB C MeTKamu, paboTatoLLMK B pexvme 60/1bLLION Aa/TbHOCTU.

OpfHako cyLlecTByeT MHOMO C/lyvaeB, KOrga MeTKM MOTyT nepemMellatbCsl U3 KOTePEHTHOM B HEKOrepPeHTHYH WH-
hpacTpyKTypy. NO3TOMY AaHHbIi CTaHJapT TPebyeT, UToObl BCe MPUEMHVIKW, KOrepeHTHbIE WIN HEKOrepeHTHbIe, MO
NPUHYMATE 1 AEMOYIMPOBaTh BCe PeXMMbI. Crlydan NepekpecTHOro MCMo/b30BaHKs CTPaAAI0T OT OrpaHnyeHVs adidoek-
TUBHOCTW CNeAyHoLLMM 06pa3oMm.

HekorepeHTHbIN NpUeMHUK ByeT MMeTb MEHbLLYIO Aa/TbHOCTb PaboThbl C MeTKamK, paboTatoLLmMK B pexumve 60/1b-
LLOV Aa/IbHOCTK, B CPaBHEHUWN C MeTKamy, paboTatolmmm B 6a30BOM MW pacLLMpeHHOM pexume. MeTku, paboTatoLye B
pexumve GO/bLLOY AasIbHOCTY, UMEIOT OTHOCUTESIBHO A/IMHHBIE MakeTbl, KOTOPbIe Bb3bIBAKOT CPEeAHVE U3/TyHeHUs, nog/ie-
Xalime perysimpoBaHuio. 3TO 03HAYaET, UTO B pexxvMe 60MbLLOV AaIbHOCT UMMY/bChbl MEeHbLLIE MO amnnTyae, Yem B Ga-
30BOM WX PaCLUMPEHHOM pexume. MOoCKoMbKy paboTa HEKOrepeHTHOro NpUeMHWKa 3aBUCUT OT aMI/IUTYAbl eAVHUYHOTO
VIMMYbCa, OH HE MOXET NPUHUMATL MEHbLLIME UMMY/BChI PeXXMMa 60/bLLION Aa/IbHOCTY Ha CPaBHUMO AafibHOCTU. M3-3a
MeHbLUel Aa/lbHOCTU paboThbl METKW, paboTatoLLyie B peXxivMe 60/bLLOM AaslbHOCTW, MOMYT TOMbKO Neproanyecky obHapy-
XUBATLCA B Npeesniax CeT! HeKOrepeHTHbIX NPUEMHMKOB, a MO3ULOHMPOBaHME METKN MOXET OKa3aTbCsl HEBO3MOXHbIM.

KorepeHTHbI NpreMHVK GyeT UMeTb KOPOTKYHO Aa/lbHOCTb PaboThl C MeTKamy, paboTalolwyMn B 6a30BOM WA
pacLUMPEHHOM pexvMe, Mo CPaBHEHWIO C METKaMM, paboTatoLLMMK B peXxxrme 60MbLLOK AanbHOCTU. MeTku, paboTatoLme
B 6a30BOM WM pacLLUMPEHHOM pexumMe, He AatoT Noc/ef0oBaTe/lbHOCTEN UMMY/IbCOB, AOCTATOUHbIX /15 KOTepeHTHO-MM-
My/IbCHOM MHTerpaLvn, YTo CBOAUT Ha HET NPenMyLLeCTBO KOrepeHTHOro npremMHuka. OfHaKo KOrepeHTHbI MPUeMHUK
MOXEeT paboTaTb Ha CXOAHbIX C PaboTOM HEKOrepeHTHOTO MPUEMHMKA PACCTOSHUAX My paboTe ¢ MeTkaMu 6a30BOro Win
pacLUMpeHHOro pexwviMa. MocKosbKy KOrepeHTHbIe NPUEMHUKW, Kak NMpaBusio, PasBepTbIBatOTCH HECKOMBbKO peXxe, YeM He-
KOTEPEHTHbIE MPUEMHUKN, METKM 6a30BOr0 AN PacLLMPEHHOrO peXxmMMa MOryT GbITb TOMBKO NepUoanNYecky O6HapyXeHb! B
CETU KOrepeHTHbIX MPMEMHUKOB, @ MO3MLIMOHMPOBaHNE METKMN [TIOKET OKa3aTbCsl HEBO3MOXHbIM.

XapaKTepuCTVKN CryHaeB NepekpecTHOro KCMosb30BaHWA CBefleHb! B Tabnuuy A. 1

45



FOCT P 58082— 2018

Ta6nuua Al — XapaKTepuCTUKUN C/lyHaeB NepeKkpecTHOro 1CMosb30BaHNS

Tvin nprevHVka Pexxim Metki JansHocTs npreva MprivevaHA

HekorepeHTHble  Ba3oBblii Xopotuas TUNMUHast KOHCpMrypaums Ans 60/bLLMX NOMYSLUMA OYeHb
NPOCTbIX METOK

PaclumpeHHbI TNyuwe YBe/nMueHHast Aa/lbHOCTb PaboTbl B HEKOTOPbIX O6CTOS-
TenbCcTBax

BorbLuoli CokpallieHa KopoTkas AVCTaHLMS NpuemMa O3Ha4aeT, YTo OXBaT OGHapy-

OAIbHOCTU XEHNS1 METKN ByAEeT MPepbIBUCTLIM B TUMNYHON CETU HEKO-
repeHTHbIX MPUEMHNKOB

KorepeHTHble Ba3oBbIii Xopolwuas Borbluee paccTosiHve MexXy KOrepeHTHbIMM NMPrYeMHIKaMm

03HaYaeT, YTO OXBaT OGHapPYXeHNs MeTKu ByaeT npepbIBu-

PacLLMpeHHbIi Nyuwe CTbIM B TUMNYHOW CETN KOrePeHTHbIX MPYEMHMKOB

BonbLuoit Haunnyuwas TunuyHass KoHMrypaumst 4nst HebosbLLMX NOMYyNAUMA Me-

[asibHOCTN TOK Ha OTKPbLITOM NPOCTPaHCTBE

A.2.1.2.2 CoobpaxeHnsi Mo 06paboTKe AaHHBIX MPUEMHUKOM

JIo6OoM 13 TpeX PEXMMOB MOXET ObITb /1IErko AeKOANPOBaH NMPUEMHMKOM f060ro Tvna, Nocse Toro Kak paguoqa-
CTOTHbIIi CMrHa 6bU1 NPeo6pas3oBaH B OCHOBHYHO MOJIOCY YacToT. Krtod K paboTe B C/ydasix NepekpecTHOro UCnosib30Ba-
HVS1 — B CMOCOBHOCTU CYHXPOHU3MPOBATL 1 AEMOAY/IMPOBaTh BXOAALLMIA paguiocurHa.

Korga korepeHTHbI NpYeMHUK OBHapYXVBaeT nocnefoBaTe/lbHOCTb MMMY/IbCOB Ha YacToTe nepeaayy UMMy/ibCoB
(UMW) 1 Mly, 4To yKasbIBaeT Ha NakeT 6a30BOr0 WM pacLUMPEHHOro peXvmMa, OH AO0/DKEH HavaTb MOUCK Npeamobysibl, 3a-
KOAMPOBaHHO COorniacHo 6a30BOMY 1 pacLLUMPEHHOMY pexxmam. MNocie o6HapyxeHns Npeamoy bl U AOCTWKEHNS CUHXPO-
HM3aLMN OCTaTOK MakeTa MOXET ObITb AEMOAY/IMPOBaH TaK Xe. KaK M HEKOrepeHTHbIM MPUEMHMKOM.

Korga HekorepeHTHbI NPYEMHIVK OBHapyX1BaeT UMY/ bCHYO NocsieaoBareibHOCTb ¢ UM 2 ML, 3To ykasbiBaeT
Ha MakeT pexumMa 60/bLUIOoM AaSIbHOCTU. MPUEMHUK MOXET 3aryCTUTb CBO HOPMaUTbHbIV NMPOLECC MOSTyYeHUS CUHXPOHM-
3aumm SFD. Ho Ha YacToTe 2 My, BcTaBka pasgenutens Hadana kagpa (SFD) 6a30BOro/pacluMpeHHOro pexviva B npe-
ambyy pexxmma 60MbLLOM AaNIbHOCTU NPefoCTaBNSET Takyto dlyHKLIMOHa/IbHOCTb.

Mocne BcTaBneHHoro pasgenutesnii SFD HekorepeHTHbI MPYEMHUK HaYyHET AeMOAy/MpoBaTb GUTbI C YYETOM
NOBTOPEHVS MMMY/IbCOB 1 MaHYeCTEPCKOro KOAMPOBaHUS. 3TO MOXET ObITb AOCTUIHYTO MyTeM 3arnycka HopMasibHO-
ro mexaHnama OOK Ha yactoTe 2 My 1 fo6aBMEHNs LWara CxkaTusi, KOTopblii TpaHCMpYeT 32-MMMY/IbCHbIE MOBTOPbI
MaHyecTepckoro koga ABONYHONM hasovMMyNbCHOM mMogdynsaumm (PVIM) B aelicTBUTesbHbIE GUTLL. 3TO OTPaKEHO Ha
pucyHke A. L

[JaHHble | 0

MaHuecTepckme
DUM mmnynscbI

JemoaynmpoBaHHbie
OOK 6uTbI

11111111111111MH11111101XWXWX1IMLI LHO (WO O (In11XX11T101M1k00011W11)1111111111111111111111111

KomnpeccupoBaHHbie
OOK 6uTbI

MaHuecTtepckve
[ieKOAVPOBaHHbIe 1 0
OUTBI

PucyHokA.1 — lMpeo6GpasoBaHne MaHUYeCTEPCKOro Kofa ABOVYHOM ha3zonMyibCHOM Moaynsumm (SIM)
B OOK ¢ NomoLLbo UMApoBOro cxatns 6yutoe
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ANLTEPHATBHO HEKOrEPEHTHBIM NMPUEMHUK MOXET B35iTb aHa/IOrOBbIi MOAX0M, YCPeaHsIs UMMy IbCbl B 32-MMMYMbC-
HOM OKHE, a 3aTeM NpuMeHsis Aemoaynsumo OOK 1 MaHuecTepckoe AeKoANpOBaHMe, Kak MoKasaHo Ha prCyHKe A.2.

JaHHble 0

MaHuecTepckvie
DVIM 1MIysisChl

KomnpeccurpoBaHHbie
OOK 6uTbI

JemoaynmpoBaHHbIe
OOK 6u1TbI

MaHuecTepckue
[eKOAVPOBaHHbIE 1 0
ouTbI

PucyHok A.2 — TlMpeo6pasoBaHne MaH4eCcTePCKOro Koaa ABOVYHON dha3onMmnyibCHOM Moaynsiumm (PM)
BOOK ¢ 1cnosib3oBaHMEM aHa/10roBOr0 CXXaTus UMIMy/1bCOB

Mocne o6HapyeHVs1 pa3fennTens Hadasta Kagpa, HeKOrepeHrHbIi MPYeMHVIK JO/DKEH UMHOPMPOBaTh NMoc/ie]oBa-
Te/IbHOCTb CUMBO/I0B «1» (NepefaBaeMbIX /19 NOAAEPXKKA CUHXPOHM3ALMN KOTePEHTHOTO NPUEMHMKA) U UcKaTb «000»
HOpMa/IbHOTO pa3femTenia Hauana Kagpa SFD. 3akoavpoBaHHble Kak CUMBO/IbI pexuMa 6osbLLIOW AaNIbHOCTU, B Kade-
CTBe Tpurrepa 3anycka AeMoAyIsLmMM ocTaBLUeiics YacTy naketa. BriosHe BEpOSITHO, UTO HEKOTOpble M3roTOBUTE/N 3a-
XOTSAT UCMO/Ib30BaTb BCTaB/IeHHbIE CYMBO/IbI « 1» A5 Lefeil NO3MLVIOHMPOBaHKS NMPY HEO6XOAVIMOCTH.

A.2.1.3 KoopauHaumsi i CUHXpOHM3aLms

[na coxpaHeHns BUTOBOM CUHXPOHM3ALMN NMPUEMHUK HYX/IAETCA B Pery/IsipHbIX UMy/bcax. MaHyecTepexoe Ko-
[VIpOBaHVe B pexume AasibHeli CBS3N rapaHTUpYeT, YTO CyLLECTBYET MHOXECTBO MMMy /TbCOB CYHXPOHM3aLMK, TaK Kak n
e[IHVLbI, 1 Hy/ 1 NnepefaBaeMblIX AaHHbIX coAaepXaTr UMMy bCbl. OfHaKO 6a30BbIli U paclLMPEHHbIN PEXU MBI UCTIOMb3YIOT
OOK. rpge «0» 0603Ha4aeTCsA OTCYTCTBMEM UMMy bCa. B aTOM criydvae A/IMHHAs CTpOKa Hy/el 6yAeT Bbi3bIBaTb ANMTE b
HbIli Neprog, 6e3 UMMy ILCOB, YTO. B CBOIO O4epe/b, BbI3bIBaeT MNPO6/ieMbl CUHXPOHU3ALN.

OfuH 13 METOA0B MPeoosIeHUS A/INTE/bHbIX NEPUOA0B OTCYTCTBUSI UMMY/1bCOB — WUCTIO/b30BaTb CUCTEMbI CUHXPO-
HM3aLMM OYeHb BbICOKOTO Ka4ecTBa, KOTOpble MO3BO/IAIOT COXPaHATbL CUHXPOHM3ALMIO B TeHeHWe A4/INTe/TbHOTO Neproga.
OfiHaKo B COOTBETCTBUN C Xe/TaHVEM PaspeLLnTb UCMO/b30BaHMe [elleBbIX KOMIMOHEHTOB B YCTPOCTBax RTLS nyulmii
NnoAxof, 3aK/1H0HaeTCs B TOM. UTOObI rapaHTUPOBaTh OTCYTCTBUE [/ ITESbHbLIX NepYoOoB 6e3 MMMy I5COB.

MoaToMy hM3MYECKMIA YPOBEHL CBEPXLLMPOKOMONOCHOTO paanonHTepderica ¢ HU3Kon UMW TpebyeT, 4tobbl nepe-
[aTunK BCTaB/IAAN NOC/IeA0BaTE/TbHOCTb U3 YETbIPEX UMIMY/ILCOB MOC/1e Kakaoro 128-ro asieMeHTa CoobLLeHUsT (UMMY/bCa).
3TN UMMy/bCbl 06eCMeUNBatOT PEryNSAPHYIO CUHXPOHM3ALIMIO CUrHas1a U A0/DKHbI UTHOPUPOBATLCA MPUEMHUKaMM nsunye-
CKOro YpOBHSi.

CraHgapT ycTaHaB/MBaeT, YTO MOMEHT rnepeaqu Silob0ro oTaeibHOro UMLIybCa He Jo/keH Apelicdhosars 6onee
YeM Ha 11 HC OT HOMVHa/TLHOTO MOMEHTA Nepejaqn Ha NPoTshkeHUn 128 neproaoB CMBO/IA B yKa3aHHOM JuarnasoHe pa-
604X TeMMepaTyp YCTpoiicTBa. BcTaBneHHbIe CHXPOHM3MPYHOLLME MMMY/TbChbI FaPaHTUPYHOT, YTO 3TO MOXET ObITb JOCTUT-
HYTO C MOMOLLbIO CTaHAAPTHBLIX KPUCTaUU0B € AT-Cpe30M B HOPMa/lbHbIX TeMrepaTypHbIX Avanas3oHax. B ycTporcteax
ONa 6oree LUMPOKMX Ayana3oHoB TeMrepatyp, BO3MOXHO, MoTpebyeTcsi UCMO/b30BaTbL TEMMepaTypHYH0 KOMMEHCaLMo
KPUCTa/II0B 4719 NOAAEPXaHNS CUHXPOHM3aLmn. Lindpa 11 HC rapaHTUpYeT, YTO rpaHyiLbl 6uTa nogaepkmBatoTcs AocTa-
TOYHO. YTODObI CBECTU K MUHVUMYMY GUTOBbIE OLLMOKU 13-3a CABUIOB CUHXPOHU3aLMN.

A.2.2 ®dusnyeckmnii ypoBeHb CBEPXLLUMPOKOMNOIOCHOrO pagnonHTepdeiica c BbICOKOM YacTOTOM NOBTOPeHs
nmnynscos (UNK)

Dr3nveckuii ypoBeHb CBEPXLLMPOKOMO/IOCHOTO paAvioMHTepdieiica C BbICOKOM YaCcTOTOW MOBTOPEHUST MMM /IbCOB
(YrK) 611 BBEAEH B CTAHAAPT Kak BbICOKOMOOW/IbHBIN, paboTatoLmii Ha 60NbLUMe PACCTOSHWSA, OYeHb HaAEXHbI hnsn-
YecKUii ypoBeHb /151 NMPOMbILL/IEHHbIX YC/IOBU, C BO3MOXHOCTBIO MO3ULIMOHNPOBAaHMS YCTPOWCTB C TOUHOCTL Bbille 1 M.
XOTA MOAYSALMN 1 CXeMbl KOAMPOBaHVA 47151 AOCTUXEHNS 3TOTO CIOKHbI, 3aTparbl Ha YCTPOICTBa MOYT ObITb CBeAEHbI K
MVHVMYMY 38 CHET KPEMHUEBbIX PELLIEHNIA.
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Boo6LLe rosops, thr3nyecknii ypoBeHb CBEPXLUMPOKOMONOCHOTO paanonHTepdielica ¢ HM3Koi UMW BeirogeH, Korga
AVHaMVKa pbIHKa 611aronpuATCTBYET peasin3auyn AUCKPETHOTO YCTPOIACTBA, BTO BPeMst Kak 13U4eCKuii ypoBeHb CBEpX-
LLIMPOKOMOSIOCHOTO paanounHTepdelica ¢ BbICoKol UMY cTaHOBUTCS NpYB/IeKaTe/IbHbIM, KOra 06beMbl YCTPOUCTB AOCTa-
TOYHO BbICOKW, YTOObI OMpaBJaThb KPEMHMEBYIO MHTerpauyiio. Beicokast UM nHtepdielica gaet oueHb KOPOTKYHO A/INTeSTb-
HOCTb MaKeToB /1 NOAAEPXKM 60bLLIMX NOMyIALmMA MeToK RTLS.

A.2.2.1 B3anmogeiicTBus ¢ iM3NYECKUM YPOBHEM CBBPXLLUMPOKOMOIOCHOTO paanouHTBpdhBiica ¢ HM3kol Ui

XapakTepuCTMKN (hr1314eCKOro YPOBHS CBEPXLLIMPOKOMO/IOCHOMO paavovHTepdierica ¢ H13kor UM 6bum cneup-
a/lbHO BblbpaHbl TaK. YTOBb! OH 6bUT B3aMMHO AOMOJHSAIOWMM C (IM3NYECKMM YPOBHEM CBBPXLUMPOKOMO/IOCHOMO paamo-
nHTepdpeiica ¢ BbiCOkoA UYMW, OHM MCMOMBL3YIOT OAHN U Te Xe LieHTpasibHble YacToTbl, 06a SB/ISIOTCA UMMY/IbCHBIMM
HM3NYECKVIMM YPOBHSAMI CBBPXLLMPOKOMO/IOCHOMO paavionHTBpAIBIca 1 06a MOryT 6bITb pea/in3oBaHbl C KOrepeHTHbIMM
WM HeKOTepeHTHbIMM NMPUEMHMKaMW. DTV XapaKTepUCTVIKM MO3BO/ISIOT paspabaTbiBaTb apXUTEKTYPY MPUEMHMKOB, Mo-
3BO/IAIOLLMIX IeMOAY/TMPOBaTh 1060 TUM (IM3NUECKOrO YPOBHS C MakCVMa/TbHbIM MOBTOPHbLIM UCMO/b30BaHNeM 6/10KOB
npreMHuKa. 310 obecrneurBaeT COBMECTUMOCTb, MOKasaHHYHo Ha puUcyHKe A.3.

CLUIMN koMbUHVpOBaHHOE

CLUM ycTpoiictBo o
CqM)T/bBaHMﬂ YCTPOVCTBO CHMTLIBaHIS
M C HU3KOM
Mopnepiia casisu € ko T 1 BbIicokoi Ui
nepegaTyvka
C NPVEMHVIKOM
-»  ObsizatenbHast
HeobsizatenbHas !
MET CLLMN meTka CLLM meTka
ciwslzl(om urm C HY3KOlA UrMiA C HX3KoM YN CLLUIM meTka
Ba30Bb i PEXIM PacLumpeHHb i PexxiM GobLUO € BbICOKoV UM
be pexim [aNbHOCTU

PucyHok A.3 — B3amogeiicTBue h3nyecKmX YpOBHE CBBPXLLMPOKOMNOIOCHOTO paauovHrepdielica
C HM3KOW 1 BbICOKOI UMW

Du3nyeckuii ypoBeHb CBEPXLUMPOKOMOSIOCHOrO paavionHrepdpelica ¢ Bbicoko UMY XOpOLLO NOoaxoauT ANs ak-
TUBHbIX CUCTEM PaANO4acTOTHOM MAaeHrndmkaumm|'cuctem RTLS. OCHOBaHHbIX Ha MeToZe pasHULbl BPeMeHU NMpubbITUs
(TDOA). [eicTBUTENBHO, BO3MOXHOCTY, KOTOPbIe AOCTYMHbI A/15 €ro A/MHbI NpeamMby bl 1 CKOPOCTU nepefayn AaHHbIX,
NO3BO/IAKOT eMy paboTaTb C MOMb30M B MHOMOUMC/IEHHbIX CLieHapusax. Hanpumep, ecnu TpebyeTca JasibHAS AUCTaHLMS,
MOXET WMCMO/b30BaTbCA A/IMHHAas npeambynia U CKOpOoCTb Mepefayun AaHHbIX 110 k6/c. YTo6bl MaKCUMM3NPOBAaTb AaUlb-
HOCTb CBS31, W B C/lyyaB, eC/IM HeO6X0AMMbI 60/1ee BbICOKas M/IOTHOCTb METOK W/Wnn 60/1ee YacTble 06HOBNEHUS Mpy
MeHbLLel AabHOCTU, MOTYT ObiTh MCMO/b30BaHb! BbICOKAsS CKOPOCTb Nepeaaqn AaHHbIX 1 KOpOoTkve npeambyribi hunsnye-
CKOroO YPOBHS CBBPXLLIMPOKOMO/IOCHOIO paaviovHTBpdIBICca C BbicoKo UMW,

YCTpoicTBa CUMTBIBaHVIS, KOTOPbIE MOAAEPKMBAIOT AEMOAYNALIMIO KaAPOB METOK, UCTIO/b3YHOLLMIX (M3NYECKIIA YpOo-
BeHb CBBPXLLMPOKOMNONOCHOTO paavionHTBpAiBIica € BbICOKOW UM, nerko NpyHYMatoT Kagpbl OT METOK, MCTO/b3YHOLLMX
h13NYECKMIN YPOBEHb CBBPXLLMPOKOMOSIOCHOTO PaavioMHTBPMIBICA C HM3KoM UMW, 3a CYBT BbIpaBHVBaHUS YaCTOTHOTO
nsaHa onsn4ecKoro YpoBHS CBBPXLLMPOKOMNOSIOCHOTO paaviouHTBpBiica ¢ HM3koli UMW ¢ kaHanamun 5. 6. 7. 9 n 11 dmn-
3M4ECKOrO YPOBHS CBBPXLLMPOKOMO/IOCHOrO paAvioMHTepdelica ¢ BbICOkoi UMW, Tak. Hanpumep, B MHTErPasibHON cxeme,
NPUHMMatOLLIEN 5- KaHau1 hnM3NYeCcKoro YpoBHS CBBPXLLMPOKOMO/IOCHOMO PaanonHTBPGBIACa C BbICOKOM UMW, KoTopbIii
cocrasnsieT 500 MIy, ¢ UeHTpasibHOM YacToTol 6489.6 MITL, aHasloroBasi HaCTb MOXET JIEFKO NPUHUMATL KaHan O comnau-
4YEeCKOro YpOBHSI CBBPXLLMPOKOMONOCHOTO paavionHTepdielica ¢ Hu3koli UMW, rapaHTMpys MpOMyCKHYHO CMOCOGHOCTL He
MeHee 400 MI'y, Bokpyr 6489.6 MITL, ero HOMVHaNbHO YacToTbl. B Takoi MHTErpasibHoO cxeme LMdpoBoe AeKOAMPOBaHME
MOAYNALMM HU3KOI YT oTHOCUTENbHO Masloe A0MNOsHeHWe, YTOObI cAenaTh YCTPOUCTBO, CrIOCOBHOe NoaaepmBaTb Mo-
LyNAumo chn3nYecKoro YpOBHST CBBPXLLIMPOKOMOSIOCHOTO paaviovHrepdpeiica Kak ¢ BbICOKOW, Tak 1 C HM3Koi Ur.

B ceTsix CO CMeLLaHHbIM PEXMMOM HeOBX0AMMO, YTOObI CHATLIBAIOLLYIE Y3/1bl MOM/IM OMNpeaensTb TUM MOAYIALMN
W Hag/iexalyM obpasoM AeMoay/MpoBaTh ee. [111 diM3nyecKoro ypoBHS! CBBPXLLMPOKOMNO/IOCHOTO paanonHrepdelica ¢
HM3KOl YT cnocoB6HOCTL AenaTh 3T0 SAB/ISETCA HEOTbEM/IEMOW YaCTbHO JaHHOM crieLmdnkaLmm, npeaHasHauyeHHoM bbb
OCHOBHbIM TpeboBaHMEM /15 BCEX €r0 NPUEMHUKOB (CM. A.2.1.2 — CeTn CO CMeLLaHHbIM Pexumom). UTo KacaeTcs BO3-
MOXHOCTU NOAAEPXKKN 060NX IM3NHECKNX YPOBHEN CBBPXLLIMPOKOMNO/IOCHOTO PaaVioMHTBPMBIACA — C HU3KOIA 1 C BbICOKO
Ur, Takme yHMBepCa/ibHble CEEPXLLMPOKOOO/IOCHbIE YCTPOMCTBA CHUTBLIBAHUS paanoYacToTHoM naeHtudurkaumm (RFID)
obecreunBaloT eVHY0 MHPPACTPYKTYpPY, KOTOpasi OAHOBPEMEHHO NoAAePKMBAaET BCe CTaHAaPTHbIE CBEPXLLUMPOKONO/I0C-
Hble aKTVBHble paguoyacToTHble MeTku (RFIDyMeTW RTLS (cMm. pycyHok A.3).
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A.3 OnpegeneHve MeCTOHaxXoXaeHns

A.3.1 OnpegeneHvie MeECTOHaxXOXAeHNsi 06 bekTa N0 yPOBHIO MOLLHOCTU NPYHMMAaEMOro curHana

MepepatolLiee yCTpolicTBO (06bIMHO paamnoyvacToTHas MeTka (RFIDyMeTKa RTLS) nepegaet neprogmyeckuii curHasn
(kaap «BNMHK-NMOCBLIKY»), KOTOPbIA NOMYyYaeT HECKO/BKO MPUEMHUKOB. KadkabIi NpUeMHUK M3MePSieT MOLLHOCTb NPUHUMAa-
€MOro CUrHasia B TeYeHMe 3arosioBka iM3nyecKoro ypoBHs (Mpeambysibl U pasfenvrens Hadana kagpa SFD) v BbigaeT
3HaueHVe YPOBHS MOLLIHOCTY NpUHMaeMoro curHana (RSSI). 3To 3HaueHne 13 HEeCKO/bKMX MPUEMHUKOB B CeTU cobupa-
€TCA LeHTPaI30BaHHbIM CEPBEPOM U UCTIONL3YETCA /19 BbIUUC/IEHNS NPUBN3UTENBHOrO MECTOHAXOXAEHNA Nepeaato-
LLero ycTpoiicTsa.

OfvH 13 CcNocoboB pacyeTa MEeCTOHAXOXAEHNA Ha OCHOBE 3HaueHW RSSI — MeTop, «B3BeLLEHHOrO LieHTpa mMac-
Cb». rle MECTOHaXOXAEHVE BbIMMC/SIETCA HA OCHOBaHWUM U3BECTHBIX MECT HaXOXAEHWS NMPYEMHMKOB U 3HaueHuiA RSSI,
MO/Ty4eHHbIX COOTBETCTBYHOLLMMUN NPUEMHMKaMW, KaK B CNeAyoLLNX BbIPKEHNSX:

*AB»n

Ymsiu

rae X,, y, onpeaenstoT MeCcToOHaxoXaeHVe NPYEeMHYKa, a I-— COOTBETCTBYIOLLEe 3HadveHe RSSI /19 COOTBETCTBYIOLEro
NpUeMHUKA.

PaccuntaHHble 3HaueHVss XRSSIn YRS, npeACTaB/Isi0T MeCTOHaxXOXAeHVe nepeaatoLLero yCTPoCTBa.

A.3.2 MNo3numoHpoBaHne o6bekTa NocpeAcTBOM TpuaTepaLlmm ¢ UCNOoIb30BaHNEM pasHULIbl BO BPeMeHU
npuébITMA

A.3.2.1 O630p Tpuiatepauum

MepepaTumk (MeTka) MoCbUIaeT CUrHaU1, KOTOPbIV MOTy4atoT MPYEMHMKM Kak MHMMYM B TpeX pasHbIX MecTax. Kak-
[Oblli NPYEMHMK OTMeYaeT BpeMs Npubbmua curHana (time-of-arrival. loa). PasHyua BpemeH nNpuvbbmisa Ha Ntobyro napy
NPYIEMHUKOB O3HaYaeT, YTO NepeaaTHVK HaxXoAWICs rAe-TO Ha 3BECTHOI rvnep6orsie. Vcnosb3oBaHue AByX YyBCTBUTE b-
HbIX Nap (OOH YyBCTBUTE/bHbIA 3/1EMEHT MOXET ObIThb O6LLMM B 3TVX Napax) noapasyMeBaeT, YTO MeTKa Haxoausiach Ha
rnepeceyeHnn AByx pasHbIX rnepbos. PUCYHOK A.4 WITOCTPUPYET 3Ty CUTyaLpio.

MpremMHuk 1

MpuemMHuk 3
dlroAun MeTka

PricyHOK A.4 — OnipeferneHrie MECTOHAXOXKAEHWSI METKU METOAOM Tpuiarepaummn

PricyHOK A.4 11 BCe Moc/ieflytoLLmMe YpaBHEHMSt OTHOCATCS K ABYXMEPHLIM (TO eCTb X. Y) 3adadam. Ec/v usBecTHo,
YTO METKa HAXOAWTCS Ha KaKOWi-NMbo MOBEepXHOCTY (HanpuMep, Ha M/IoCKOCTU WK reorag), YPaBHEHNs! MOryT 6biTb /1IETKO
MOANCOULIMPOBaHDI [/151 BKMIKOUEHUS BbICOTbI METKM 1 NPUEMHMKOB (Z) 6€3 YBENIMUEHUs! CTENEH MHOTOMEPHOCTU PELLIEHVSI.
OfHaKO ec/i BbICOTa METKN HEM3BECTHA U MOA/IEXMT OLEHKE, YPaBHEHVISI A0/DKHbI ObiTb M3MEHEHbI, YTOBbI BK/IHOYATb Z B
KauecTBe CBOGOAHOM NepemMeHHOM, 1 NoTPe6yeTcs YeTbIpe NPUYEMHUKA A1t HAXOXKAEHVIS] PELUEHVS.
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A.3.2.2 MaTemaTnyeckoe BbIHVC/IEHNE MECTOHAXOXAEHWS

lMycTb X 0603Ha4aeT MOMEHT BPeMeHH, Korda MeTka nepefaeT 13 MeCTOHaxoXaeHNs {X. y). YCTPOICTBO cunTbIiBa-
HVIS1 K B TOUKE (XK, YK) OBHapyXU1T CUrHas B MOMEHT BpemeHu loak = tx + pk, rae pk 0603HaqaeT BpeMsi, Heo6XoAVMOoe A/15
pacnpocTpaHeHns CUrHasia OT METKM [J0 CeHcopa. 3TO BpPeMsi PacrpoCcTpaHeHUsi PaBHO PacCTOSAHWIO OT METKM [J0 CEHCO-
pa, AeneHHoe Ha CKOPOCTb CBETAa C. KaK YKa3aHO B YPaBHEHUW HIDKE:

HeunsBecTHOe Bpemsi nepefayun CTaHOBUTCA HEBaXKHbLIM, KOra paccMaTpyBaeTcs pasHuLa BpeMeH npuxoga Ha Aga
ceHcopa (dTOAK]. koTopas onpeaenseTcsa Kak:

;\] Ix-X iL+fy_—yi}|f_ ikx-T)slbf+tlo-V K'f

JTOAfis  -to**- A i k; @)

YpaBHeHMe (2) 6bU10 UCMOSIb30BaHO /151 CO3/jaHNsA TMMepoOoIMHECKUX CErMEHTOB, MOKa3aHHbIX Ha pUCyHKe A.4. Kak
dTOA2IB. rak n dTOA23.

Crefytolumin MyHKT AeTa/M3VpyeT MEeTOZ, PeLleHust 418 nepeceyveHnst aTux AByxX runepbon. Mapa ypasHeHW gact
[ABa BO3MOXHbIX MeCTa 3TOr0 MepeceyeHsi: O4HO — peasibHoe, a Apyroe (Mo4Tn Bceraa) — MHUMoe. MHUMOoe pelueHne
He 6yJeT yA0BMeTBOPSATb UCXOAHOM Nape ypaBHeHU A dTOA 1 MOXET ObITb NPU3HAHO OLLMGOYHbLIM.

A.3.2.3 Moppo6Hoe ypaBHEHWE AepriBaummn

[na ypobetsa onpegenvm, 4to 6 m omdTOA). MyTem BO3BeAeHWA B KBaApaT NpUBEAEHHOTO BbilLie ypaBHeHUs (2)
1 COKpaLLEHVs MoJlydaeM COOTHOLLIEHNE

-fe-if ©)]
CHOBa 415 YNPOLLEHMA 3anncy onpeaesinMm, Yto:
TOrJa CeHcopbl 1. 2 1 3 AAOT rMnep6osmyeckne OTHOLLIBHUS:
H (1= *2) (F U YR Yt R Y * X If; <4a)
(4b)

BbluMTaHne 3TVX ABYX BbIP2XEHUI NOKA3bIBAET, UTO UCKOMAs! TOUKA MECTOHAXOXAEHS I0/KHA IEXaTb Ha NMHAK,
OMNMCaHHO ypaBHEHNEM

{%23'(*1 7 Y3)***3Le(y»“ Y3} Y + {20 '(*1 7" * J* *21" (*» " *3»)}' Y+ (*23"*21“ *31+*a3)m 0

W, 4TO SKBUBAJIEHTHO: y = T X ¢ b, rae
(6a)

vTL *23 *21% *21'*23 6b)
ba'fa-yzhhviyt-yt)
Bce. uTO OCTas10Ch, 3TO HAWTK NepeceyeHne 3TOM SIMHK C /060l 13 paHee BbIsB/EeHHbIX rnep6on. MNoactaHoBka
y =T mX + bB rMnep6onmyeckrie COOTHOLLEHUA (4). BO3BeAEHVE B KBaApaT 1 COKpallieHVe AatoT KBaApaTHOe ypaBHeHVe
A-x2+Bmx+C=0rge
(7a)
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3= {Urod-~}+rai(Ki-/12) + (*i- - Ya)+a»-fr' (Ki- Ya)1+5|,«(~*-m +gay2)}. <>

C-*l11+2 4 rb'fo-ya)+ *.~ -y $-LU y\#t+[b-y2{} (7¢c)

[1Ba BO3MOXHbIX PELIEHUs /11 MECTOHAXOKAEHMSI METKM 3a4aHbl KBapaTUUHOM GoopMysioli COBMECTHO C IUHel-
HbIM YpaBHEHNEM.

(62>

y-T-x* b @b

BTopoe pelueHre — (MOYTK BCerga) MHMMOe, BHECEHHOE Onepauveli BO3BeAeHNS B KBaApaT. 3TO MOXET ObITb Noj:-
TBEPXAEHO TeM (PakTOM, HYTO OHO He ByAET COOTBETCTBOBATL HAG/IHOAAEMOl pasHULIE BO BPEMEHW.

A.3.3 MNo3unymoHnpoBaHne 06bEKTA C MOMOLLLIO yria npuxoaa

A.3.3.1 O630p TpHaHryNAaumn

Mepepatumk (MeTKa) nocbInaeT CUrHausl, KOTOPbIA MPUHUMAETCA MPUEMHUKAMW, PACMONOXEHHBIMA Kak MUHUMYM
B [BYX pasHbIX MecTax. Kaxaplii MPUEMHUK OTMeYaeT yrosl MpubbiTua curHaa (aoa) — asviMyT, BO3BbILLEHWE WM TO U
gpyroe. MeTka HaxoauTCs Ha nepeceyeHnn YriioBbIX BEKTOPOB, U3MePEHHbIX Ha ABYX MPYEMHMKaX, Kak NoKa3aHo Ha pu-
CyHke A.5.

PucyHoK A.5 — OnpefeneHne MeCTOHaxXOXAEHWS MO YI/I0BbIM BEKTOpam

Ecnv a3nmyT 1 BO3BbILLEHNE M3MEPEHbI KadkabIM CEHCOPOM (Ha npeACcTaB/ieHHOM Bbille PUCYHKe MokasaH TOSbKO
OfVH 3amep, CAeNaHHbI Ha KaXX40M CEHCOpe), TO MOXHO HaliTy TPEXMEPHOE pacrosiokeHne MeTKW, NCNonb3ys UHAopP-
MauyIto TOJIbKO ABYX AATUUKOB.

A.3.3.2 MaTemaTnyeckoe BblUUC/IEHIE MECTOHAXOXAEHUS

Ha npviBeleHHOM BblLLE PUCYHKE MECTOHAXOXAEHNE METKM (X. Y) MOXHO BbIYMC/IUTL, UCMOMb3YS CiefytoLme cooT-
HOWEHMS:

d, (pacctosiHme oT ceHcopa 1 ao metkn) =J (jf—x"y

d2 (paccTosiHWe OT ceHcopa 2 A0 METKM) = + (/—Y*)*

3arem:

X=X, ¢ d, -«0(0,);

Y=Y +d, cos(0,):

a TaKKe:

X = X2 + d2 msintO",;

y=y2+ d2-cos&2).

3TN ypaBHEeHUs1 MOTYT GbITb peLLeHbl /151 onpeAeneHnst ABYyX HEU3BECTHbIX (X. y) C MOMOLLBIO ABYX M3MepeHuii O,
noz2.
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MpunoxeHne JA
(cnpaBoyHoe)

TepMuHbl U onpefesieHnsa U3 MexayHapoaHoro gokymeHTta V51

HacTosilee nNpuioxeHne CoaepXvT TepMUHbI 1 onpederieHns pasgena 3 «OnpeaeneHns» MexayHapoaHoro o-
KyMeHTa [15], Ha KoTopble NprBeAeHa CebUlka B pasaesne 3 «TepMuHbI 1 onpeaenenns» MCO/MIK 24730-62. no oTHoLLe-
HU1IIO K KOTOPOMY MOAVCMLIMPOBaH HACTOALLMIA CTaHAAPT. TepM1HbI MpUBEAeHbI C HyMepaLuyel 1 B Noc/iefoBaTesIbHOCTH,
yKa3zaHHOV B MeXxayHapogHOM AokymeHTe (15].

3.1 anbTepHaTMBHBIA KOOPAMHATOP NepcoHasibHON ceTn (alternate personal area network (PAN) coordinator]:
KoopauHatop, Cnoco6HbIA 3aMeHNTb KOOPAMHATOP NEPCOHaUTLHOW CETW, eCNY YKa3aHHbIN KOOpAWHATOP MepcoHaslbHOM
CeTV MOKAAET CeTb MO SIH060M NpuumnHe. MepcoHasibHas ceTb (PAN) MOXET He METb WM MMETb HECKOSIbKO aUlbTepHaTVB-
HbIX KOOPANHATOPOB NEPCOHA/IbHOM CET.

3.2 accoumaums (association): CepBuc, UCMOMb3yeMbIiA 4151 YCTaHOB/IEHVSI MPYHAZA/IEXHOCTY YCTpOIiCTBa K 6ec-
NPOBOAHOM NepcoHasnbHol ceTn (VWPAN).

3.3 npusHak ayTeHTudmKaumm (authentication tag): IHcopmaums, kotopasi Mo3BoNSET NPOBEPSATb MOL/IMHHOCTL
COO00LLEHUS.

3.4 nepcoHanbHas ceTb C noaaepxkoi masika (beacon-enabled personal area network (PAN)]: MepcoHasibHas
ceTb, B KOTOPOIi BCe KOOPAVHATOPbI U3/Ty4atoT perynsipHbie Masiki, TO eCTb MMEOT 3aKa3 MasikoB < OXOF.

3.5 610uHbIn wndp (block cipher): Kpyntorpadmyeckas coyHKUMS, kOTopasi paboTaeT co CTpoKamy ChMKCUPOBaH-
HOro pasmepa.

3.6 pasmep 6s10Ka (block size): Pasmep CTpok, C KOTOpbIMM paboTaeT 6/104HbIN WGP, B GUTax.

3.7 nepuog koHKypeHTHOro goctyna (CAP) (contention access period (CAP)]: MNepuog BpeMeHu, CrieayroLmii He-
nocpeAcTBEHHO MOC/e Kafpa Masika, B TeUeHWe KOTOPOro YCTPOKCTBa, HamepeBatoLLMecs OCYLLECTBUTL Nepepady, oyayT
KOHKYPVpOBaTh 3a J0CTYMN K KaHasTy, UCMO/b3ysi MHOXECTBEHHbI JOCTYN C MHOXXECTBOM Pa3HECEHHbIX HECYLLMX C Mexa-
HU3MOM MNpeaoTBpaLLeHns komsuii (CSMA-CA).

3.8 cumBON Nepuoga KOHKYPEHTHOro AocTtyna (contention access period (CAP) symbol]: JMTenbHOCTb CUMBO-
na. MMeloLas MecTto BO BpeMsi Neprofa KOHKYPEHTHOro AoCcTyna.

3.9 koopauHaTop (coordinator): MosHodyHKUMOHaIbHOE ycTpolicTBo (FFD), cnocobHoe nepefaBaTb COOOLLEHMS.
Ecnn koopauHaTop SBASETCA OCHOBHBLIM KOHTPO/11ePOM NepcoHanbHom ceTv (PAN), OH Ha3bIBaeTCA KOOPANHATOPOM nep-
COHa/TbHOI CETU.

3.10 ayTeHTUhmKauma aaHHbIX (data authentication): Mpouecc, NocpeacTBOM KOTOPOro O6LEKT, MO/yYyatoLLmi co-
o6LLEHNE. NoATBEPXKAAET NPU3HAKW NMOAJIMHHOCTU UCTOYHMKA MHPOPMaLM B COOBLLEHNM U TakMM 06pa3om noaTeepaa-
€T. YTO COOBLLEHNe He BbUI0 N3MEHEHO MPU Nepechike.

3.11 noannHHOCTL AaHHbIX (data authenticity): O6ecneyeHne 4OCTOBEPHOCTM NCTOYHUKA MHAIOpMaLIN.

3.12 ycTpolicTtBo (device): J1to6oli 06BLEKT, coaepxalumii peannsaumio ynpaseHve goctynom k cpege (MAC) no
IEEE 802.15.4 1 domanyeckoro nHtepdpelica kK 6ecnpoBoaHoii cpee. YCTPOCTBO MOXET GbITb YCTPOMCTBOM C MOHWKEH-
HOW chyHKLMOHa/IbHOCTBIO (RFD) mm nonHOMyHKUMOHaIbHLIM yCTpoiicTBom (FFD).

3.13 wudppoBaHue (encryption): MNMpeobpasoBaHre COOOLLEHMS B HOBOE NMpeAcTaB/ieHne TakvuM 06pa3oM, YTOObI
/1 BOCCTaHOB/IEHUA MICXOAHOrO NpeAcTaB/ieHns TpeboBasiacb NPMBUIIErpOBaHHas MHopMaLms.

3.14 kagp (frame): ®opmaT arpernpoBaHHbIX 6UTOB 13 NOAYPOBHS ynpasieHnst 4ocTynom K cpege (MAC) obbekTa,
KOTOpble MepeaatoTcs BMecTe BO BPEMEHM.

3.15 nonHodoyHKuMoHanbHoe ycTpolicteo (FFD) (full-function device (FFD)]: YcTpoiicTBoO, cnocobHoe pabotatb
KaK KoopamHaTop.

3.16 rpynnoBoii kntou (group key): Kntou, KOTOpbIi M3BECTEH TOMLKO 418 Habopa YCTPOCTB.

3.17 nyctoin nepuog (idle period): Mepvog BpemMeHW, B TeHeHVe KOTOPOro He 3ar/laHMpoBaHa tobas onepaums
npuemonepeaaTynka.

3.18 kntou (key): MprBunernpoBaHHasi MHpopMaLs, KOTopas MOXET UCMO/b30BaTbCA, HanpyMep, 415 3almTbl
MHOPMaLMKM OT ee PackpbITUS W.'W1 HeonpeaensiemMoro N3MeHeH1ss CTOPOHaMK, KOTOpble He MMEROT JOCTyNa K 3ToW npu-
BWIErMpOBaHHON MHGIOpMaLN.

3.19 co3gaHue kntova (key establishment): MpoLecc, Npy KOTOPOM ABe WM 60s1ee CTOPOHbI YCTaHaBIMBAOT K/IHOY.

3.20 kntoyeBble faHHble (keying material): KOMGMHaUMs Kkova 1 CBA3aHHOM C HAM MHchopmaumm o 6e30MmacHOCTH
(HanprmMep, HernoBropsitoLLEecs 3HaUYeHNE).

3.21 ynpasrieHne knovamm (key management): Habop npoLeccoB YCTaHOB/EHWA U NOAAEPXaHNA KOAMPOBaHUA
B TeYeHme BCEeWi XM3HN CUCTEMbI.

3.22 rpynna o6meHa ktoyamm (key sharing group): Habop ycTpoiAicTB, COBMECTHO MCMO/b3YHOLLMX KO,

3.23 BHYTPEHHUI CUHXPOHU3NpPYoLWmMii curHan (local dock): BHyTpeHHUIA CUHXPOHU3MPYHOLLY CUMBOSBHbIN CUT-
Ha/ ycTpoiicTBa.

* 3aKa3 MasikoB — YeThIpex6yTHOE KOZLOBOE MNore, OMpBABMSHOLLBE NEPUOANYHOCTb Nepeaaqy MasikoB.
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3.24 kmou coeanHerus (link key): CekpeTHbIV KkoH, KOTOPbI MCTO/Bb3YEeTCS TO/bKO ABYMS YCTPOVCTBaMM.

3.25 MUHUMasIbHBbI YpoBeHb 6e3onacHocTK (minimum security level): YkazaHne MUHUMaIbHOM 3aLmThl, TPEGY-
emMoli npu nepegaye nHdopmaLmn.

3.26 MobuIbHOEe ycTpoiicTBO (Mobile device): YCTpOICTBO, SIOrMyeckoe pacrnosiokeHe KOTOPOro B CETU MOXET
M3MEHSITbCS BO BPEMS UCTIO/b30BaHMS.

3.27 M-nocnepoBartenibHOCTb (M-sequence): MakcMasibHO /TMHHAsA NOC/IeA0BaTe/lbHOCTb CABMIOBOTO perucTpa
C JINHEliHOI 06GPaTHOM CBA3bIO.

3.28 nepcoHanbHasa ceTb 6e3 noaaepxkkn mMasika [nonbeacon-enabled personal area network (PAN)): Mepco-
Ha/lbHasi CeTb, B KOTOPO KOOPAVHATOPLI HE U3/Ty4atoT PerysisipHble Masikv, TO eCTb MMELOT 3aKa3 MasikoB = OXOF'.

3.29 BpeMeHHOe 3HaudeHwue (rornce): HernoBTOPSIIOLWEECS 3HAYEHVE, TaKOe Kak YBE/IMUMBAOLLMIA CHETUMK, AOCTa-
TOYHO [/IMHHAs CrlyyaliHas CTPOKa Wi BpeMeHHast MeTka.

3.30 notepsHHOe ycTponcTBo (orphaned device): YCTPOACTBO, NOTepsiBLLUEE KOHTaKT C aCCOLMMPOBaHHbLIM KOOpP-
[OVHATOPOM.

3.31 nakeT (packet): OTchopMaTUpPOBaHHbIE, arperMpoBaHHble GUTbI, KOTOPble COBMECTHO MepeaatoTcsl BO BPeMeH
Yepes hr3nyecKyto cpesy.

3.32 nognexawme nepegade gaHHble (payload data): Coaepxuvmoe nepegasaemoro MHOPMaLIMOHHOO COOBLLIEHUS.

3.33 KoopanHaTop nepcoHasnbHol cetn [personal area network (PAN) coordinator): KoopayHaTtop, KoTopblii siB-
NSIeTCS OCHOBHbIM KOHTPO/1/1EPOM MepcoHasibHOM cetn. CeTb no IEEE 802.15.4 meeT poBHO OAVH KOOPAUHATOP Nepco-
Ha/IbHOW ceTu.

3.34 nepcoHasibHOe paboyee npocTpaHcTBO (POS) [personal operating space (POS)): MpocTpaHCTBO BOKPYT Ye-
NoBeKa WM 06beKTa, KOTOPoe 06bIMHO COCTaB/IAET 0KO10 10 M BO BCEX HANPAB/IEHVISIX Y OKPYXXaeT YesloBeKa U O6BEKT,
HenoABWKHbIA WM HAXOASALUMIACA B ABVDKEHUM.

3.35 npocToii TekcT (plain text): CTpoka pacLumdpoBaHHO MHGopMaLmn.

3.36 3awumTa (protection): CoyeTaHne cepBUCOB GE30MaCHOCTH, NPeOCTaBIseMbIX A5 NepefaBaeMoii nHopma-
LN, TaknMX Kak KOH(OMAEHLMANIBHOCTb, ayTEHTUYHOCTD AaHHbIX WWM 3alLyTa OT BOCTIPOV3BeAEHUS.

3.37 paguocdepa BnusaHusa (radio sphere of influence): O6nacTb NPOCTPaHCTBa, B KOTOPO/ pagvioyCTPOCTBO
MOXET YCreLIHO B3avMOAEeCTBOBATL C APYrMMM MOL06HLIMA PaanoyCTPOCTBaMM.

3.38 yCTpOICTBO C MOHWMXEHHOW (hyHKLMOHasIbHOCTLIO (RFD) [reduced-function device (RFD)]: YcTpoiicTso,
KOTOPOE He MOXET paboTaTb B KaUecTBe KOOpAVHATOPA.

3.39 ypoBeHb 6e3onacHOCTU (security level): YkazaHve npegnonaraemMori 3almTbl, NPUMEHSIEMOI K NepefaBae-
MOV MHhopMaLn.

3.40 camoBoccTaHoBneHune (self-healing): CnocobHoCTb ceTy 6e3 BMeLlaTe/IbCcTBa YesioBeka ObHapyXuBaTb U
BOCCTaHaB/MBaTb HEUCNPABHOCTY, BO3HMKAOLLME B CETEBbIX Y3/1aX UM JIMHUSX CBS3M.

3.41 camoopraHusauus (self-organizing): Cnoco6HOCTb CeTEBbIX Y3/10B 06HapY)XMBaTb MPYICYTCTBME APYTUX Y3/10B
1 OpraH130BbIBaThb VX B CTPYKTYPUPOBaHHYHO, (hyHKLIMOHMPYIOLLYIO CeTb 6e3 BMeLLaTe/IbCTBa YesioBeka.

3.42 cuMMeTPUYHBIN KNtoY (Symmetric key): CeKpeTHbI Ko, KOTOPbIi COBMECTHO WUCMONb3yeTcs ABYMSI WA
60s1ee CTOPOHaMM U MOXET MPUMEHSATLCA A1 LNGPOoBaHVs/AeLndpoBaH/a UK 3aLMTb/NPOBEPKY LIENIOCTHOCTY B 3a-
BVICUMOCTU OT NpeaHa3HaveHus.

3.43 TpaH3akumsa (transaction): O6MeH CBA3aHHLIMW MOC/IefoBaTe/IbHbIMM KaapamMn Mexay ABYMSt paBHbIMY 06b-
eKTaMu ynpaseHusi focTyrnom K cpege (MAC), Heo6XxoaMMbli 41 yCreLHOM nepefayn KoMaHb! yrpaBieHnsi 4OCTYNOM
k cpege (MAC) wnn kagpa faHHbIX.

3.44 oyepeab TpaH3akumii (transaction queue): CNMCOK OXMAAIOLLMX TPaH3aKUMIA, KOTOPbIe A0/HKHbI ObITb OTMpaB-
JIEHbI C 1CMOMb30BaHNeM KOCBEHHO Nepefayn 1 KOTopbie MHULIMMPYHOTCS MOAYyPOBHEM yrpaB/ieHVst AOCTYNOM K cpefe
(MAC) paHHoro koopauHatopa. Ouepefib TpaH3akUuii NOAAEPKUBAETCS 3TUM KOOPAMHATOPOM BO BPEMSsi BbINOSHEHUS
TpaH3aKLWiA, a ee [/IMHA 3aBVCUT OT peasTn3aLin, HO O/DKHA COCTaB/IsTb MAHUMYM €AVHULY.

3aKa3 MasikoB — YeThIPBXGUTOBOE KOAOBOE Mosie, ONPeAensitoLLee NEPUOAMHHOC T Nepesayn MasikoB.
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MepeyeHb M3MEHEHUIA CCbIIOK B HACTOSILWEM CTaHAapTe oTHocuTenbHO MCO/M3IK 24730-62:2013

Ta6bnuua Ab.1

CIpyKTYpHb I 9reVeHT
HaCTOSILLErO CTaHAapTa

BeeneHvie, npeanocregHui
ab3ay,

Pazgen 1. nepBbI ab3aL

Pazpen 2

Pa3pen 2

Pa3pen 2

Pazgen 3. nep.bI ab3al,

Pasgen 4. pucyHok 1

Pa3pen4. 4.1

Pazgen 7. Tpetuii ab3ay,

Paszpen 7. 7.1
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N 06 BACHEHUA NPUYNH U3MEHEHN

XapakTeprCTVKa TEXHUHECKIX OTK/IOHEHIA
W MPUHVH UX BHECEHUA

CcbUlka Ha MexayHapoaHbIi JokymeHT |IEEE 802.15.4a (MQP 802.15.4a) 3amMeHeHa
CCbUKO Ha ero Homep (13) B nepeyHe CCbUIoYHbIX AOKYMEHTOB B 61bnorpacmn ans
y[o6cTBa aeHTUUKaUmm

Ccbiika Ha MexayHapoaHbli gokymeHT IEEE 802.15.4a (MW3DP 802.15.4a) 3ameHeHa
CCbUIKOV Ha ero Homep (13] B nepeyHe CCbUI0YHbIX AOKYMEHTOB B 61ubavorpadmn ans
ypo6cTBa naeHTUdmkaumm

Ccbuika Ha ISO/IEC/IEEE 8802-15-4, Infornration technology— Telecommunications
and information exchange between systems — Local and metropolitan area networks —
Specific requirements Part 15-4: Wireless Medium Access Control (MAC) and Physical
Layer (PHY) Specifications for Low-Rate Wireless Personal Area Networks (WPANS)
[WHcbopMaLMOHHble TeXHOOTMM — TeneKoMMYHVKaLmmn 1 06MeH uHdpopmaumeli Mexay
cucTeMaMn — JlokanbHble M ropofckme cetm — Crieumdomyeckme TpeboBaHMS YacTb
15-4: Cneundhvkaumsa ynpassieHust goctyrnom K cpege (MAC) n cneumdovkaummn domsu-
YECKOr0 YPOBHS /181 6eCnpOBOAHBLIX HU3KOCKOPOCTHBIX NepcoHasibHbIX ceTeli (WPANS)]
nepeHeceHa 13 pasgena 2 B 6ubnuorpadomio nog Homepom [15]. Nockorbky COOTBET-
CTBYIOLLIEE cofepXaHue pasfena 3 yka3aHHOro CCbUIOYHOTO CTaHgapTa MOIHOCTLHO
NPUBEAEHO B AOMOSHUTENIbHOM NPUAoXKeHn1 A HaCTOsLero ctaHaapTa 1 afekBaTHO
3aMeHsIeT CCbUTKY Ha 3TOT CTaHAapT

Ccbuika Ha MexayHapoaHbIii ctaHgapT MCO."'M3K 15963 3ameHeHa CCbUTKOA Ha UaeH-
TUYHbIA HaUMOHasIbHBIN cTaHaapT TOCT P MICO/M3K 15963

Ccbuika Ha VCO/M3K 19762 3aMeHeHa CCbUIKamMy Ha WOEHTUYHbIE HaUMOHa/TbHbIE
cTaHgapTtbl FTOCT P MICO/M3K 19762-1. TOCT P MCO/M3K 19762-2. TOCT P NCO/
M3K 19762-3. TOCT P NCO/M3K 19762-4. B npumevyaHUV K pasgerny 2 Take yka-
3aHO. YTO Ha MOMEHT MPUHATUA HaCTOSALLEro cTaHAapTa AeicTByeT HOBasA pefakums
MexayHapoaHoro ctaHgapta WCO/M3K 19762:2016 «MHOpMaLMOHHbIE TEXHOMOMMN.
TexHosorMmM aBTOMaT4Yeckoli naeHTudmKaumm céopa AaHHbIX. apMOHM3MPOBaHHbIN
cnosapb» (ISO/IEC 19762:2016 Information technology — Automatic identification and
data capture (AIDC) techniques — Harmonized vocabulary), KoTopas cooepxut pyc-
CKyHO BEpCuio

Ccblika Ha MexayHapoaHbIi ctaHaapT CO/M3K/MNIP 8802-15-4 3aMeHeHa CCbUTKOM
Ha ero Homep [15] B nepeyHe CCbUI0YHLIX JOKYMEHTOB B 6mubnvorpacdmn ans yaobersa
noeHTUdnKaLmn.

TepmuHbI 1 1X onpeaeneHns, npuseaeHHble B ICO/MIOK/MNIOP 8802-15-4 B pa3gerne 3
«OnpegeneHns», NpYBeAeHb! B CNPaBoOYHOM NpuoxeHun A HaCTOSILLEro cTaHaapTa

Ccblka Ha MexayHapoAHbii ctaHaapT ISO/IEC 24730-1 3ameHeHa CCbUIKOM Ha ero
Homep [8] B nepeyHe CCbUI04YHbIX JOKYMEHTOB 8 61bnnorpadum Ans yaoberea naeHTu-
dvkaumn

CcbUka Ha MexayHapodHblli ctangapT MCO/MOK 18000-1 3aMeHeHa CCbUIKOM Ha ero
Homep [17] B nepeyHe CCbUI0YHbLIX OKYMEHTOB B G1bnvorpaduvmn ansa yaoberea naeH-

TMdvoKaLmn

Ccbuika Ha MexayHapoaHbIi ctaHgapT MCO/M3K 15963 3ameHeHa CCbUIKOM Ha naeH-
TUYHBIA HaLUMOHabHLIA cTaHgapT FOCT P MICO/M3K 15963.

CcbUKa Ha MexayHapoaHblIli fokyMeHT IEEE EUI-64 ID 3aMeHeHa CCbUIKOW Ha €ero Ho-
Mep [18] B nepeyHe CCbUI04HbIX AOKYMEHTOB B 61UGnmnorpacum Anis yaooerea naeHTu-
domkaummn

CcblUkM Ha MexayHapoAHbii ctaHgapT NCO/MOK 15963 3ameHeHbl CCbUikamy Ha
WOEHTUYHBIA HaUmoHabHbIV cTaHgapT FTOCT P UICO/M3K 15963



OKoHYaHve Tabnmupi 6. 1

CIpYKTYpHb I 3MEMOHT
HACTOSILLErO CTaHagpTa

Paspgen7.7.1.1.1

Pazpen 7. 7.1.1.6. Tabmu-
ua 15

Pa3spnen 7. 7.2 3aronoBok

Pazpnen 7. 7.2
rnepBbIii ab3a,

Pazpen 7. 7.2
pucyHok 19

Pa3pen 7. 7.2.1 3aronioBoK

Paspen 7, 7.2.1.1. nepBblii
ab3ay,

Pasnen 7. 7.2.1.4.
Tabnvua 16

Pazpen 7. 7.2.1.4,
puycyHoK 20

Pazgen 8. 8.1. BTOpOIA

ab63al,

Pa3nen8.8.1.1.1

Pa3pnen 8.8.1.1.3

MpunoxeHne A, 3arosioBoK

MpunoxeHne A. Al

Bubnmorpadms

FOCT P 58082—2018

XapakTBPHCTCA TEXHHECKX OTKIOHEHVIA

W NMPUHH UX BHECEHNA

CcbUika Ha MexayHapoaHbIi fokymeHT IEEE EUI-64 1D 3ameHeHa CCbUTKOl Ha ero Ho-
Mep (18] B nepeyHe CCbUI04YHLIX JOKYMEHTOB B 6ubnmorpadmm s yooberea naeHTu-
chrkaLmm

Ccblika Ha MexayHapoaHbIi AokyMeHT IEEE EUI-64 1D 3ameHeHa CCbUIKOI Ha ero Ho-
Mep [18] B nepeyHe CCbUIOYHbIX JOKYMEHTOB B Gubnnorpadum ana yaobersa MAeHTU-
dovkaLmm

Ccblika Ha MexayHapoaHbIi AokymeHT IEEE EUI-64 ID 3amMeHeHa CCbUIKOM Ha ero Ho-
Mep [18] B nepeyHe CCbUI0YHbIX JOKYMEHTOB B 6rbmorpadmn ans yaoocTea naeHTu-
hrkaupmn

Ccbllka Ha MexayHapoaHbIi AokymeHT IEEE EUI-64 1D 3ameHeHa CCbUIKOI Ha ero Ho-
mep [18] B nepeyHe CCbUIOYHbLIX AOKYMEHTOB B Gubavorpadmn ansa yaobcrtea naeHTu-
dovkaumm

CcbUika Ha MexayHapoaHbIi fokymeHT |IEEE EUI-64 1D 3aMeHeHa CCbUTKOM Ha ero HO-
mep [18] B nepeyHe CCbUIoYHbLIX AOKYMEHTOB B 6ubavorpadmn Ans yaobersa MaeHTu-
covKaLmm

Ccblika Ha MexayHapoaHbIi AokymeHT IEEE EUI-64 ID 3ameHeHa CCbUIKOM Ha ero Ho-
Mep [18] B nepeyHe cCbUI04HbIX JOKYMEHTOB B 6ubamorpadmn ans yaobersa naeHTu-
hmkaupmn

Ccblika Ha MexayHapoaHbIi AokymeHT IEEE EUI-64 1D 3ameHeHa CCbUIKOI Ha ero Ho-
Mep [18] B nepeyHe CCbUIOYHbIX JOKYMEHTOB B Gubmorpadum s ypobersa naoeHTu-
hmkaupmn

CcbUika Ha MexayHapoaHbIi fokyMeHT IEEE EUI-64 1D 3aMeHeHa CCbUTKOM Ha ero Ho-
mMep [18] B nepeyHe CCbUIO4YHLIX JOKYMEHTOB B 6ubnmorpadmm s yaoberea naeHTu-
ovkaumm

CcbUlka Ha MexayHapoaHbIi AokymeHT IEEE EUI-64 1D 3ameHeHa CCbUTKOI Ha ero Ho-
mep [18] B nepeyHe CCbUIoYHbLIX AOKYMEHTOB B 6ubavorpadmn Ans yaobersa MaeHTu-
ovKaLmm

Ccbulka Ha MexayHapoaHbIi gokymeHT |IEEE 802.15.4 (MNQP 802.15.4) 3ameHeHa
CCbUIKOM Ha ero Homep [13] B nepeyHe CCbUI0YHbIX AOKYMEHTOB B Gubnvorpadmm ans
yaobcTBa naeHTudmkaumm

CcblUlka Ha MexayHapoaHbli AokymeHT |IEEE 802.15.4 (MW3P 802.15.4) 3ameHeHa
CCbUTKOM Ha ero Homep [13] B mepeyHe CCbUTOUHbLIX JOKYMEHTOB B 6rbmorpacum 41s
yaobcTBa naeHTudmnkaummn

CcblUlka Ha MexayHapoaHblii AokymeHT IEEE 802.15.4 (MW3P 802.15.4) 3amMeHeHa
CCbUIKOW Ha ero Homep [13] B nepeyHe CCbUI0YHbIX AIOKYMEHTOB B GUGmorpadoum anst
y[o6cTBa naeHTudmkaumn

CcbUika Ha MexayHapoaHbii ctaHaapT ISO/IEC 24730-61 3ameHeHa CCbUIKOW Ha ero
Homep [19] B nepeyHe CCbUIOYHbIX AOKYMEHTOB B GUbnnorpachum ans yooocrea naeH-
TndrKaumm

CcbUKM Ha MexayHapoaHbIi ctaHaapT ISO/IEC 24730-61 3amMeHeHbI CCbUIKaMU Ha ero
Homep [19] B nepeyHe CCbUI0YHbIX AOKYMEHTOB B G1bmnorpadum Ansa ynooersa naeH-

TUdmKaLmn
B nepeyeHb CCbUIOYHbIX JOKYMEHTOB 6UGMorpadmn AONOMHATENBHO BHECEHbI [1OKY-

MeHTbl C HoMepamu [15]. [16]. [17]. [18]. [19]. ccbukv Ha KOTOpble NPUBEAEHbI B TEKCTE
MNCO/M3K 24730-62:2013. HO OTCYTCTBYIOT B pasgesnie 2 n bubnmorpadmm ykasaHHOro

MEeXayHapOAHOro CTaHaapTa
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MpunoxeHwne B
(cnpaBoyHoe)

CBefleHNsA 0 COOTBETCTBUN CCbIJIOYHbIX HaLMOHa/IbHbIX CTaH4apPTOB MeXAyHapoAHbIM cTaHAapTam,
NCNo/ib30BaHHbIM B Ka4OCTBO CCbIJ/IOYHbIX B MTPUMEHEHHOM MeXAYHapOoAHOM CTaHAapTe

Ta6bnuuya [OB.1

O603HayYeHne CCbIIOYHOTO CreneHb

O603HauYeHNE U HAUMEHOBaHIE MeX/YHApOAHOTO CTaHAapTa
HalMoHaNbHOTo cTaHAapTa COOTBETCTBUA AyHapoj nap

FOCT P MICO/M3K 15963—2011 HOT ISO/IEC 15963:2009 «/HcpopMaLMOHHbIE TexHoMorvm. Pagmo-
YacToTHasA naeHTUhNKauma oNs ynpasnieHns npegMeTamm. YHu-
Ka/lbHasA MOAEHTUIMKALMA PaavoHaCTOTHBIX METOK»

FOCT P NCO/M3K 19762-1—2011 T ISO/IEC 19762-1:2008* «/HhopMaLmOHHbIE TeXHOMOrMN. Tex-
HOMOrMM aBTOMAaTUYECKON maeHTUdMKaLmM 1 coopa AaHHbIX
(AC). MapMoHM3NpPOBaHHbIA cnoBapb. YacTb 1. O6wpe Tep-
MVHbI B 0651acTv AIC»

FOCT P MICO/M3K 19762-2—2011 o1 ISO/IEC 19762-2:2008* «/HhopMaLOHHbIE TEXHOMOTUN. Tex-
HO/OrMM aBTOMAaTUYECKOW MaeHTUdMKaumMmn 1 cbopa AaHHbIX
(AVCL). MapMoHU3UPOBaHHbIV cioBapb. YacTb 2. OnTuyeckue
HOoCUTENN AaHHbIX (OHAO)»

[OCT P MICO/M3K 19762-3—2011 0T ISO/IEC 19762-3:2008* «/HhopMaLMOHHbIE TEXHOMOMMN. Tex-
HOJIOrMM aBTOMATUYECKON UAeHTUMKALMN 1 coopa [aHHbIX
(ANCL). MapmoHM3MpOoBaHHbIN cnoBapb. YacTb 3. PagvoyacToT-
Has ngeHtudpvkaums (PUN)»

FOCT P NICO/M3K 19762-4—2011* 0T ISO/IEC 19762-4:2008* «/HhopMaLmOHHbIE TeXHOMorun. Tex-
HOMOrMM aBTOMAaTUYECKON MaeHTUdMKaLmmM 1 coopa AaHHbIX
(AC). MNapMoHM3NpOBaHHbIA cnoBapb. YacTb 4 O6Lwwme Tep-
MVHbI B 06/1aCTV pPaanocBsa3n»

MpumeyaHne — B HacTosel TabnmLe UCMOML30BaHO CreaytoLee YC/IOBHOe 0603HaYeHNe CTeMneHn co-
OTBETCTBUS CTaHAaPTOB:
- FOT — nAeHTUYHbIe CTaHOaPThbI.

* MexayHapoaHbIii CTaHAapT OTMEHeH. Ha MOMEHT ny6vKaummn HaCTOSILLEro CTaHaapTa AelicTBYeT HoBas pefak-
umss UCO/MIK 19762:2016 «/HdopMaLMOHHBbIE TEXHOOM MW, TEXHOOMMN aBTOMaTUHECKO naeHTudmkaumm n céopa aaH-
HbIX (AVIC/]). MapMOHM3MPOBaHHbIN CI0Bapb», 06bLEAVHMBLLAS B OAHOM AOKyMeHTe Tematuky MCO/M3OK 19762-1:2008.
MNCO/M3K 19762-2:2008. NCO/M3K 19762-3:2008. NCO/MIK 19762-4:2008. NCO/M3K 19762-5:2008. ICO/M3IK
19762:2016 MMEET PYCCKYHO BEPCUIO.
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Bnénunorpadus

ISO/1EC Directives. Part 2 [AupektnBbl NCO/M3IK. YacTb 2. MpaBuia NOCTPoeHUst U pa3paboTkn MexayHapos-

1ISO 31 (all parts)
ISO 1000

ISO/IEC 7498-1:1994

ISO/IEC/IEEE 8802-2

ISO/IEC 9646-7
(ITU-T Rec. X.296)

I1ISO 10241

ISO/IEC 24730-1

IEC 62369-1 Ed. 1.0

ICNIRP

IEEE Std 095.1:2005

FIPS Pub 197
IEEE 802.15.4

Recommendation
ITU-RSM. 1756 (2006)

HbIX cTaHgapToB. 2001 (Rules for the structure and drafting of International Standards,
2001)
BennunHbl n egyHnubl (Quantities and units)

EpvHnubel CU n pekoMeHAaumm no NPUMEHEHNIO UX KPaTHBIX M HEKOTOPbIX APYrvX eau-
Hu, (SI units and recommendations for the use of their multiples and of certain other
units)

MHdhopMaLIMOHHbIe TeXHOMOrMW. B3aMmocBssb OTKPbIThbIX cucTeM BasoBas aTasioHHas
Mogenb: 6a3oBas Mogesib (Information technology — Open Systems Interconnection —
Basic Reference Model: The Basic Model)*

WHhopMaLMoHHbIe TexHoMorMm. TenekoMMyHVKaumn 1 06MeH MHAhopMauvein mexay
cucteMamm. JlokasibHble 1 ropogckue ceTn. Ocobble TpeboBaHWA. HacTb 2. YnpasieHus
niornyeckoii cessbto (Information technology — Telecommunications and information ex-
change between systems — Local and metropolitan area networks — Specific require-
ments — Part 2: Logical link control)**

VHdpopMaLmoHHble TexHOMorMn. B3ammocBsisb OTKPbITbIX cucTeM. MeToAosormst KOH-
TPOJISA COOTBETCTBUA U CUCTEMA TECTUPOBaHUA. YacTb 7. Peasinzaums 3asB/1eHns O Co-
oreetcTBMM (Information technology — Open systems interconnection — Conformance
testing methodology and framework — Part 7: Implementation conformance statements)
MexayHapoHble TepM1HOMOrMYeckve ctaHaapTbl. Mogrotoeka 1 ochopmneHue (Inter-
national terminology standards — Preparation and layout)

MHhopMaLoHHbIe TexHoMorMn. CUCTeMbl MO3VLIMOHMPOBAHUS PeasibHOro BpemeHu
(RTLS). YacTtb 1. MpuvkiagHoi nporpaMmHbI nHTepdoeiic (API). (Information technol-
ogy — Real-time locating systems (RTLS) — Part 1: Application programming interface
(APD]

OLleHka BO3EeCTBUA Ha YesloBeKa 3/1eKTPOMarHUTHbIX Nosieli OT YCTPOCTB Masioro pa-
pyycapeiicteus (SRD) Bpas/iMuHbIX NPUIIOKEHUSIX BYHAaCTOTHOM Avana3oHe 0—300 M,
YacTb 1. Mons, co3gaBaemble YCTPOUCTBaMM, MPUMEHSEMbIMA A5 3IEKTPOHHOIO KOH-
TPOMSA. PaaMo4acTOTHOM MAEHTUUKALM U aHaIorUYHBIX cucTem (Evaluation of human
exposure to electromagnetic fields from Short Range Devices (SRDs) in various appli-
cations over the frequency range 0—300 GHz. Part 1: Fields produced by devices used
for Electronic Article Surveillance, Radio Frequency Identification and similar systems]
MexayHapoaHash KOMUCCHS! NO 3aLLMTE OT HEMOHU3MPYHOLLMX M3/TyHeHnid. PyKoBOACTBO
0 OrpaHMYeHnIo BO3AECTBUSA HEMOHN3MPYOLWLKMX M3TydeHni (International Commission
on Non-lonizing Radiation Protection: Guidelines on Limiting Exposure to Non-lonizing
Radiation)

CraHgapT N3P ans ypoBHeli 6e30MacHOCTY B OTHOLLEHU BO3AECTBUS Ha YerioBeka
PaANOYaCTOTHBLIX 3M1EKTPOMArHUTHBLIX noseli ot 3 Ky, go 300 My (IEEE Standard for
Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields. 3 kHz to 300 GHz)

PaclumperHbIli cTangapT windposaHus (AES) (Advanced Encryption Standard (AES)]
CraHgapT VN3P no MHGOPMaLVOHHbIM TEXHOMOMMSAM. TenleKOMMYHMKaumm 1 obmeH
MHdopMaLmeii Mexxay cucteMamu. JlokasbHble 1 ropoackue cetn. Ocobble Tpebosa-
H¥A. YacTb 15.4. BecnpoBoaHoii dhmsunyeckuii yposeHb (PHY) 1 ynpasneHve 4OCTynom
k cpege (MAC). Cneumdmkaumm Ansi HU3KOCKOPOCTHbIX 6eCMPOBOAHBIX MEPCOHaTbHBIX
ceteii (WPANS) (IEEE Standard for Information technology — Telecommunications and
information exchange between systems— Local and metropolitan area networks —
Specific requirements Part 15.4: Wireless Medium Access Control (MAC) and Physical
Layer (PHY) Specifications for Low-Rate Wireless Personal Area Networks (WPANS)]
OCHOBbI BHeApeHVs YCTPOMCTB, WCMOMNb3YHOLWMX CBEPXLUMPOKOMOIOCHbIE TEXHOMOrMn
(Framework for the introduction of devices using ultra-wideband technology)

* feicTByeT FTOCT P NCO/M3K 7498-1—99 «MHdopMaLMOoHHas TexHoMorus. B3aumocBsasb OTKPbITbIX CU-
cTem. ba3oBas aTa/loHHaA Mogesb. YacTb L Ba3oBast Moae/ib».

" OeiicTByeT TOCT 28907—91 (MCO 8802-2—89) «CMCTEMbI 06paboTKM MHhopMaLmn. SToKasibHble BbIMNCIN-
TesNbHble ceTU. MPOTOKON N YCNYT YPOBHS YNPaBAeHNS TOrMHYECKM 3BEHOM AaHHbIX».
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[15]

[16]

[17]

[18]

[19]
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ISO/IEC/IEEE 8802-15-4

ISO/IEC 19762:2016

ISO/IEC 18000-1

IEEE EUI-64

ISO/IEC 24730-61:2013

VHdhOpMaLMOHHbIE TEXHOIOMMN. TeNeKOMMYHMKaLMN 1 06MeH nHdopMauveli mexay
cuctemamm. JlokanbHble 1 ropoackve cetn. Cneumdomyeckme TpeboBaHms. YacTtb 15-4.
Crneupdvkaumsa ynpasneHvs goctynom k cpege (MAC) n cneumdomkaummn comsnyeckoro
ypoBHs (PHY) ansi 6ecnpoBOAHbIX HU3KOCKOPOCTHBIX MepcoHasibHbIX ceTeld (WPANS)
[Information technology — Telecommunications and information exchange between sys-
tems— Local and metropolitan area networks— Specific requirements — Part 15-4:
Wireless Medium Access Control (MAC) and Physical Layer (PHY) Specifications for
Low-Rate Wireless Personal Area Networks (WPANS)].

MpumeyaHne — T[puBedeHHas B pasgene 2 MICO/M3K 24730-62:2013
CCbUKa Ha MeXxayHapoaHbI AokymeHT ISO/IEC/IEEE 8802-15-4 nepeHeceHa B 61bnu-
orpadmio HaCTOSALLEro ctaHAapTa Kak AoKyMeHT [15]. Ccbuika Ha TepMyHbI U onpeje-
nenus ISO/IEC/IEEE 8802-15-4 cogepxuTcs B nogpasgene 3.1 «TepMuHbl 1 onpeae-
nenns» NCO/M3K 24730-62:2013. Ccbulka Ha TepMUHbI U OnpeaesieHnst JOKyMeHTa
[15] npuBepeHa B pasgene 3.1 «TepMyHbI U ONpeaesieHns» HaCTOSALWEro craHgapTa.
MonHbIN NepeyeHb TEPMUHOB U onpeAeneHuin u3 pasaena 3 «OnpegeneHuns» ISO/IEC/
IEEE 8802-15-4 npviBeAeH B NpusioxeHnn JA HacTOSALLEro cTaHaapTa.

MHdpopMaLyoHHbIe TEXHOMOTMW. TEXHOSIOMMM aBTOMATUYECKO UaeHTUdmKaumm céopa
[aHHbIX. [apMOHM3MPOBaHHbIN croBapb (Information technology — Automatic identifica-
tion and data capture (AIDC) techniques — Harmonized vocabulary).

MpumeuvaHne — YkazaHHas Bepcus MexayHapoAHOro crtaHgapTta Aeit-
CTBYET Ha MOMEHT MNy6/imkaunmn HacTosiero ctaHgapTa. ISO/1EC 19762:2016 Bk/toqaeT
pycckyto Bepcuto. Ha MomeHT ny6vkaumm CO/M3K 24730-62:2013 pelicTBoBania Bep-
cnst ICO/M3K 19762:2008. ccbikv Ha KOTOpbIA NprBeaeHbI B pasaene 2 1 3.

MHchopmaLMoHHble TexHoorun. PagvodacToTHas uaeHTUdmMKauma 41a yrnpasieHvs
npegmeTamMun. YacTtb 1. BasoBas apxvTekTypa 1 onpegesieHve napameTpoB, Nogsiexa-
Lmx ctaHgapTnsaumm (Informalon technology — Radio frequency identification for item
management — Part 1: Reference architecture and definition of parameters to be stan-
dardized).

MpumMeyaHne — YKasaHHbI MEXOyHAPOAHbIA CTaHAAPT NPUBEAEH B CBS-
311 CO CCbUTKOW Ha Hero B4.1 1 OTCYTCTBMEM CBEAEHUI O HEM B pasgene 2 1 6ubnvorpa-
b NCO/M3K 24730-62:2013.

PykoBOACTBO MO MCMO/1b30BaHNO 64-6MTOBOrO r1obasibHOro naeHTudmkaropa (EUI-64)
(Guidelines for 64-bit Global Identifier (EUI-64)].

NMpumeyaHne — YkasaHHbli MeXOyHapOAHbI CTaHAAPT NPUBELEH B CBS-
31 CO CCbUIKOW Ha Hero B pasgerie 7 1 OTCYTCTBMEM CBEAEHWIH 0 HeM B pasfernie 2 1
6nbnvorpadmmn CO/M3K 24730-62:2013.

MHhopMaLMOHHbIe TeXHOMOrMN. CUCTEMbI NMO3ULIMOHNPOBaHWSI B Pea/IbHOM BPEMEHN.
YacTb 61. MpoTokon pagvonHTepdelica 418 CBEPXLUMPOKONOSIOCHOM CBSI3W C HU3KOW
yacToToli noBTOopeHus umMnysbcoB [Information technology — Real time locating sys-
tems (RTLS) — Part 61: Low rate pulse repetition frequency Ultra Wide Band (UW8) air
interface].

MpumeuyaHune — YkasaHHblli MeXayHapoOaHbIA CTaHAAPT NPUBEAEH B CBs-
311 CO CCbUTKOW Ha HETO B MPWIOXEHUM A 1 OTCYTCTBUEM CBEAEHWIA O HEM B pasaesne 2 1
6ubnuorpadmm MCO/MIK 24730-62:2013.
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