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MNpepgnucnoBne

1 NOArOTOBNEH O6wecTBOM C OrpaHWYeHHOl OTBETCTBEHHOCTbl «PT/IC uccnefosaHus u paspa-
60TKM» Ha OCHOBE COGCTBEHHOrO NepeBOfa Ha PYCCKWUIA A3bIK aHrN0A3bIYHOW BepcuMM cTaHgapTa, yKasaHHOro
B NYHKTe 4

2 BHECEH TexHnuyecknm KomMuTeTOM Mo ctaHgaptm3auun TK 355 «TexHo0rmm aBToMaTnyeckon naeH-
Tngmkaunum n coopa gaHHbIX»

3 YTBEPX/JEH VN BBEAEH B JEVNCTBWE MMpukazom ®efepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynMpoBaHuto 1 metponorumn ot 27 cpespans 2018 r. Ne 104-ct

4 HacToAwwmii cTaHgapT ABASeTCS MOAMMULMPOBAHHBIM N0 OTHOLWEHUIO K MEeXAYHapoAHOMY cTaHAap-
Ty MNCO/M3IK 24730-62:2013 «MHGopmaynoHHble TexHosormm. Cuctembl NO3ULUOHUPOBAHUSA B peasibHOM
BpemeHu (RTLS). YacTb 62. CBEpXLIMPOKONO/IOCHbI pagnonHTepdeinc c BbICOKON 4acTOTOlW NOBTOPEHUS UM-
nynscos» (ISO/IEC 24730-62:2013 «Information technology — Real-time locating systems (RTLS) — Part 62:
High rate pulse repetition frequency Ultra Wide Band (UWB) air interface», MOD) nyTemM U3MeHEHUS CCbI/OK,
KOTOpble BblAEeNeHbl B TEKCTE KYPCMBOM W NOAYEPKUBAHUEM CM/IOLWIHONW FOPU3OHTaNbHOW NuHMel. Moapo6Has
UHopMaunsa 06 N3MEHEHUN CCbINIOK U 06BACHEHNA NPUYMH M3MEHEHWI NpuBefeHbl B npuaoxeHun AB. fo-
NOSIHUTE/IbHbIE NMOACHEHUS MPUYMH U3MEHEHMNA CCbI/IOK BblefIeHbl NyTeM 3aK/IYEHUS UX B PaMKU U3 TOHKUX
NNHWIA.

B npunoxeHun A npuBefeHbl TEPMUHOMIOTNYECKME CTaTbW U3 MEeXAyHapOo4HOro fAokymeHTa [15].

CBefleHNs1 0 COOTBETCTBUM CCbINTOYHbIX HALMOHa/IbHbIX CTAHAAPTOB MeXAYHapoAHbIM cTaHfjapTam, uc-
NO/Ib30BaHHbIM B KAYeCTBE CCbIJIOYHbIX B MPYMMEHEHHOM MeXAYHapoAHOM cTaHgapTe, npueefeHbl B A0NON-
HUTENbHOM npunoxeHuu B

5 BBEJAEH BIMEPBbIE

6 HekoTopble 3/1IEMEHTbl HaCTOSWEro ctaHgapTa MOryT GbiTb 0GbeKkTaMu NaTeHTHbIX npaB. OpraHu-
3auun UCO n M3IK He HecyT OTBETCTBEHHOCTU 3a YCTAHOB/IEHME MOA/IMHHOCTU KakuxX-Nnm6o UAM BCeX Takux
NnaTeHTHbIX MpaB

MpaBuna NnpUMeHeHna HaCTOALLEro craHapTa YCTaHOB/EHbl B CTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTwusauun B Poccuiickoli degepaymmn». NHpopmauusa ob ums-
MEHEHUAX K HACT oALeMy CTaHgapTy Ny6ankyeTcs B eXerogHoM (Mo COCTOSAHMIO Ha 1AHBapa TeKyLllero
roga) MHopmaLnoHHOM yKasaTene «HaunoHaslbHble CTaHAapThbi», a ofuunanbHbli TEKCT U3MEHEHUN
N NonpaBoOK— B eXeMeCAYHOM MH(OpPMaLMOHHOM yKasaTefne «HauuoHaNbHble CTaHgapTbli». B cnydae
nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOSALWEro cTaHjapTa cooTBeTCTBYyllee yBegomieHne bygeT
ony6nnKoBaHO B Onvxaillem BbINyCKe €XeMeCAYHOro MHAOPMaUMOHHOro ykasaTensa «HaumoHanbHble
cTaHgapTbl». CooTBeTCTBYWOWasa MHPopMauns, yseLoMIeHNe U TEeKCTbl pasMeLllalnTCa TaKxke B WUH-
chopMaLnOoHHOR cucTeme 06LLero Nob30BaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTCcTBa no
TEeXHNYEeCKOMY perynnpoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.ru)

© CtaHpgapTuHgopm, 2018

HacToawunii ctTaHaapT He MOXET GbiTb MOJSIHOCTHIO WU YACTMYHO BOCMPOM3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B kKayecTBe oULMANbHOIO M3faHus 6e3 paspeleHns defepanbHOro areHTCTBa No TeXHWYECKo-
My PeryimpoBaHuio 1 MeTposiorim
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BBepneHne

OTa cepus CTaHfapToOB onpegenseT eAuHbIi NPOTOKON paguounHTepdieica gns cucteM NO3MLUMOHUPO-
BaHWSA, MCNO/b3yEMbIX B yNpaB/eHUN akTMBaMu, U UMeeT Lenbio o6ecneyntb COBMECTMMOCTb 1 CNOCO6CTBO-
BaTb MHTeponepabenbHOCTM NPOAYKTOB Ha pacTyuwem pbiHke RTLS.

HacTosawmnii 4OKyMeHT ycTaHaBNMBaeT CBEPXLWMPOKONONOCHbI pagnonHTepdenc ¢ BbICOKOM 4acToTOM
NOBTOPEHUS UMMY/IbCOB Kak TEXHMYECKU cTaHAapT ANA CUCTEM MO3ULMOHUPOBAHUSA B peasibHOM BpPEMEHMU,
KoTopble paboTalT B MeXAyHapoAHO AOCTYMHbIX CBEPXLWNPOKONOIOCHbBIX YACTOTHbLIX Anana3oHax u KoTopble
npefHasHayeHbl Ana obecneyeHns TOYHOrO NO3NLMOHUPOBaHUA (Hanpumep, B nNpefenax HeckosbKuX AecAT-
KOB CAHTMMETPOB) C YacTbIMW OGHOBNEHUAMW (HanpuMep, OA4UH pa3 B CEKYHAY).

Cuctembl NO3NLMOHUPOBaAHUSA B peasibHOM BpPEMEHU SABNAKTCA 6ecnpoBOAHbIMU cucTeMamu, Cnocob-
HbIMUW ONpefenaTb MeCTOHaxXoXAeHne npegMmeTta B 1I060M MecTe onpefesieHHOro NpocTpaHcTBa (/1oKanbHble,
pervioHasnbHble, r106anbHble) B TEKYLWMA MOMEHT BPEMEHU UNU GIM3KO K peasibHOMY BpeMeHu. MonoxeHue
onpegensieTcsa NyTeM UaMepeHuii n3nvyecknx CBOINCTB pagnokaHasia CBA3N.

KoHuenTyanbHO Cyw,ecTBYOT YeTblpe knaccupukaymm RTLS:

- NO3MLMOHUPOBAHME akTMBa 4epe3 CNyTHUK— TpebyeT NpsAMOR BUAMMOCTU, TOYHOCTb— A0 10 me-
TPOB;

- MO3MUMOHMPOBaHWE akTMBa B KOHTPO/IMPYEMOl 30He, HanpuMMep Ha Cckiaje, TeppuTopun npegnpu-
ATWA, B a3pONopTe — MHTEpecyllas Tepputopus obopyayetca npnbéopamm, TOYHOCTb — A0 3 METPOB;

- NO3MLMOHMPOBaHWEe aKkTMBOB B 60/1ee OrpaHMYeHHOl 30He — UHTepecylowasa Tepputopus obopyayeT-
ca npubopammn, TOYHOCTb — A0 AECATKOB CAHTUMETPOB;

- NO3MUWOHUPOBAHUE aKTMBa Ha 3€MHOI NMOBEPXHOCTU — C MOMOLLbI0 HA3EMHbIX NMPUEMHUWKOB, OXBaTbl-
BaKLMX 6ONbLIOE MPOCTPAHCTBO (HanpuMep, BbilEK COTOBOI CBS3U), TOYHOCTb — 200 MEeTpoB.

CnepyeT ynomMaHyTb elle ABa MeToja MO3ULMOHMPOBaHWSA 06bekTa, KOTopble, cKopee, B AeACTBUTENb-
HOCTM OTHOCSITCA K TEXHOJIOMUM pagmnovactoTHol ngeHtudukaynm (RFID), a He RTLS:

- NO3MLMOHUPOBAHME aKkTMBOB, OCHOBAHHOE Ha TOM, YTO akTMB B OonpefesieHHOe BpeMs MpoLen TOouKy
A 1 He npowen Touky B;

- No3MUUOHMpOBaHUe akTnBa 6narogaps nogade curHasa camoHaBefeHUs, NOCPeACTBOM KOTOPOro ye-
JIOBEK C PYYHbIM YCTPOMWCTBOM MOXET HallTU aKkTuBs.

MeTog o6HapyXeHua 3aknvyaeTcs B UAEHTUMKALUN 1 oNpefesieHnn MeCcTOHaxX0XAeHUs, Kak npasu-
no, yepes3 mMynbTuaatepayuio.

Tunebl:

- cucTeMbl onpefesieHne paccTosAHUSA N0 BPEMEHW PacnpoCcTpaHEHUsa cuUrHana;

- amnauTygHasa TpUaHrynsauus;

- pasHuua BpemeHun npubbiTua (TDOA);

- coToBas TpuaHrynauus;

- CNyTHMKOBas My/nbTunatepauus;

- yron npuébITus.

HacTosAwwnin ctaHgapT onpegensieT NPOTOKON pajanonHTepdeiica, Heo6Xxo4uMbIl AN CO34aHNUS CUCTEM
RTLS, ncnonb3yluiMx CBEPXWNPOKOMNOMNOCHbIA pagnocurHan ¢ BbICOKOM 4acTOTON MOBTOPEHUS MMMNY/bCOB,
KOTOPbIA ABNSETCA MEeXaHW3MOM curHanusauuym u3nyeckoro ypoBHS CBEPXLUMPOKOMNOMOCHOTO pagnounHTep-
theiica (Ha ocHoBe M 31) n ucnonb3lyeT BbICOKYH 4acTOTy NOBTOPEHUS umnynbcosB (BUMWU) 16 wam 64 MIy un
KOMOUHaLM NakeTHO-MO3ULMOHHON mMogynsauun (BPM) c gBounuyHoli hasoBoit maHunynsauymein (BPSK).

[JononHutenbHble NOSACHEHWS TeKCTa cTaHJapTa npuBefeHbl B CHOCKaXxX W BblAeNeHbl KypCUBOM.
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(MICOIM3K 24730-62:2013)

HAUVWOHA/NbHBIN CTAHAOAPT POCCUMNCKOWN SEALEPALUMN

VIHtbopMaLUMOHHbIE TEXHONOTNKU
CUCTEMbI NMO3NUMNOHPOBAHNA B PEAJIbHOM BPEMEHW (RTLS)
YacTtb 62

CBepXLWNPOKOMOOCHbIN pagMonHTepdEnc C BbICOKOI 4acTOTOW NMOBTOPEHUS MMMNY/1bCOB

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

Jata BBegeHmna — 2019—01—O01

1 O6nacTtb NpUMeHeHnsA

Hactoawwmin ctaHgapT onpepenseT paguovHTepdeinc a8 CUCTEM NO3ULMOHUMPOBAHUA B peasibHOM
BpemeHn (RTLS), ncnonb3ysa MexaHW3m curHanusauum uamyeckoro ypoBHsS CBEPXLIMPOKONOSIOCHOIO paauno-
NUHTepdpeiica (ocHoBaHHbIA Ha [131). 3Ta cxema MOAYNALUU, UCMOJb3YS BbICOKYH 4acTOTy MOBTOPEHUA WUM-
nynbcoB 16 nnu 64 My n KOMGUHaLUMO NakeTHON-NO3MUMOHHON moaynsauum (burst position modulation, BPM)
Cc nBouYyHON haszosoin maHunynsaumen (binary phase-shift keying, BPSK), o6ecneunBaeTt 04eHb BbICOKNA ypoO-
BEHb Sd)(*)eKTVIBHOCTVI C NO/THOCTbKO KOrepeHTHbIM NMPUEeMHUKOM.

B pononHeHne Kk onpefeneHnio NpoOTOKONa paguvomHTepdeiica Ha OCHOBe MoAynsuMm ¢uU3nyecko-
ro YpoBHS HacTOAWMWWA cTaHgapT onpejenseT NPOTOKOA pajuounHTepdeica, ncxoas M3 nepegasaembixX Mo
paguokaHasy cooblieHnin. DTOT NPOTOKON paguouHTepdelica noaaepXxvBaeT NPOCTY0 OAHOHANPAaB/IEHHYIO
nepegavy 6a3oBoii 6/IMHK-NOCKIIKK, KOTOpas MOXeT 6biTb Mcnosb3oBaHa Ana RTLS Ha ocHOBe ofgHOHamnpaB-
NIEHHOr0 MO3MLUOHMPOBAHUA METOAOM W3MEpPeHUs pasHuubl BpemeHu npubbitua (TDOA), rae mMobusnbHble
METKM Nepuogmyeckun nepenarwT G6/IMHK-MOCHLIIKA, KOTOpbie nosiydaeT uHpacTpykTypa, coctoswas m3 psaga
(hMKCUPOBAHHbIX Y3/10B CUUTbIBAHUS.

OTOT MPOTOKON TaKXe OMuMOHasIbHO NoAAEpXMBaEeT ABYXCTOPOHHKOK CBSI3b U [ABYXCTOPOHHEE M3Me-
peHne paccTosiHUA Mexay yCcTpoincTBamu cumTbiBaHua n meTkamu RTLS. Moggepxka ABYXCTOPOHHEro WU3-
MepeHUs pacctosHusa TpebyeT AONONHUTEIbHOTO BK/KOYEHUS CBEPXLINPOKONO/IOCHOTO NPUEMHUKA B METKY 1
CBEPXLWMPOKONONOCHBIX NEPEAATUNKOB B UHAPACTPYKTYPY CUUTbIBAHUSA.

O6A3aTenbHbIA N0 ymMoNnyaHuio pabounii pexum obecneynsaeT B3anMogeliCTBME MeXAy MeTKamu U WH-
pacTpyKTypoii pasnnyHbIX U3rOTOBUTENEN, a Ha/IMUYME HECKOIbKUX AONOMHUTENbHbIX BO3MOXHOCTEN (Onuunii)
npegnaraet pa3paboTynky MHPaCTPYKTypbl TMOGKOCTb, YTOGLI aganTupoBaTb NOBeAEHNEe CUCTEMbI B LLE/IOM K
KOHKPETHbIM NOTPEGHOCTAM MPUMEHEHMUS.

2 HopmaTuBHbIe CCbI/IKN

B HacToswWweM cTaHfapTe MCNo/sib30BaHbl HOPMATUBHbIE CCbIJIKU Ha cnefylouime ctaHgapTbl:

FOCT P MCO/M3K 15963—2011 NHCbOOMannoHHble TexHonorun. PagnovyacToTHasa ngeHTucbuka-
uns oNsa ynpaeneHus npegMmeTamu. YHuKanbHas naeHTudunkaums pagmovyacToTHbIX MeTOK

FOCT P MCO/M3K 19762-1—2011 VHCbOOMauWOHHble TexHoNornM. TexHonorun aBToMaTMUYecKoi
naeHTucbmkanun n céopa aaHHbix (JIACM). FapMOHU3MPOBaHHbLIM cnoBapb. YacTb 7. O6wme TepMUHbI B
obnacTwu INCHN

M3paHne odpmumansHoe
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FOCT P NCO/M3K 19762-2— 2011 NHCbopmannoHHble TEexXHONOrnm. TexXHOA0rnM aBTomMaTUYeCcKoin
naeHTucbmkanun n céopa gaHHbix (JINCI). FTaOMOHM3MOO0OBAaHHbIN cnoBapb. YacTb 2. ONnTUYeckme HocnuTe-
nn gaHHbix (OH)

FOCT P MCO/M3K 19762-3—2011 MHCbOpMannmoHHble TEeXHONOrnn. TexHONornM aBTomMaTUYEeCKOi
ngeHTucbukanmm n céopa AaHHbix (JINCIT). FaOMOHM3NOOBaHHbI cnoBapb. YacTb 3. PagnovacToTHas
naeHTuprkauuna

FOCT P MCO/M3K 19762-4—2011 NHcbopMannoHHbIE TEeXHOA0rnM. TexHoNoruy aBToMaTMNYECKO
nageHTucbukanmn n céopa gaHHbix (JIMCI). FTaOMOHM3MO0BaHHbI cnoBapb. YacTb 4. O6wme NOHATMSA B 06-
nacTwu pagnocsasun

MpnmeyvaHnsa

1 Ccbinka Ha ISO/IEC/IEEE 8802-15-4 nepeHeceHa B 6ubnuorpaduio [15], nockonbky B NpuioxeHun A HacTos-
LLIEro cTaHgapTa npvBeAeHbl TEPMUHOMOMMYECKME CTaTbi U3 YKa3aHHOTO JOKYMEHTA, Ha KOTOpble COAEPXKUTCS CCbIsiKa
B pasgene 2 MCO/M3K 24730-62.

2 NCO/M3K 24730-62:2013 cofepxuT ccbiiky Ha MCO/M3IK 19762 «HOopMaLMOHHbIE TEXHOOrMN. TexXHOMo-
MM aBTOMaTUYECKO naeHTubmkaumm coopa daHHbIX. FapMOHU3MPOBaHHLI cnoBapb (Bce yactu)» [ISO/IEC 19762
Information technology — Automatic identification and data capture (AIDC) techniques— Harmonized vocabulary —
(all parts)]. Ha momeHT ny6nvkaumm NCO/M3K 24730-62:2013 pgeiictBoBan MCO/M3K 19762:2008, cocToswwmiA u3
nsaTy yacteil. Ha ocHoBe vacteit 1—4 CO/M3K 19762:2008 6bi1v NOAroTOB/IEHbI NAEHTUYHbIE HALMOHAsIbHbIE CTaH-
paptbl: FTOCT P MICO/M3K 19762-1—2011, TOCT P NCO/M3K 19762-2—2011, TOCT P MCO/M3K 19762-3—2011,
OCT P MNCO/M3K 19762-4—2011. Ha MOMEHT NpUHATMA HacTosiwero ctaHaapTa Bepcust UICO/M3K 19762:2008 oT-
MEHeHa M AeiCcTByeT HOoBasi BEPCUS MeXAyHapoAHOro ctaHgapTta [16], koTopasi 06beanHsSeT B O4HOM AOKYMEHTE Bce
paHee ony6MKOBaHHbIE YacTU U COAEPXKUT PYCCKYHO BEPCUIO.

MpumeyaHne — T[Ip1 NOMb30BAHUM HACTOALLMM CTaHAAPTOM LeniecoobpasHo NPoBepUTh AeCTBME CCbII0Y-
HbIX CTaHO4APTOB B MHDOPMAUMOHHOM cucteMe o6LLero nosib30BaHUsi — Ha odhuumanibHOM calite defepasibHOro areHT-
CTBa N0 TEXHWYECKOMY PEry/impoBaHuio 1 METPOIOrMM B CETU VIHTEPHET Win No eXerogHomy MHopmMaLyoHHOMY ykasa-
Ten «HaunoHasbHble CTaHAAPTbI», KOTOPbLIA ONy6/IMKOBaH MO COCTOSHMIO Ha 1 SHBaps TeKyLero roga, v no Bbinyckam
©XEeMEeCSIHHOr0 MHPOPMAaLUMOHHOTO yKasaTens «HauuoHasibHble cTaHAapTb» 3a Tekywuid rog. Ec/im 3aMeHeH CCbINIOYHbIN
CTaHZapT, Ha KOTOpbIi AaHa HepaTUpoBaHHas CCblIKa, TO PEKOMEHAYETCS MCMO/b30BaTh AENCTBYHLLYH BEPCUKO 3TOrO
cTaHAapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWA. ECnn 3amMeHeH CCbINOYHbIA CTaHdapT, Ha KOTOpbIi
[aHa gatupoBaHHas CCblika, TO PEKOMEHAYETCS MCNO/b30BaTb BEPCUIO 3TOMO CTaHAAPTa C YKa3aHHbIM Bbille rogom yT-
BEPXAEHUA (NpuHATKSA). ECnm nocne yTBEPXAEHUS HACTOALLEro CTaHA4ApTa B CCbUIOYHbIA CTaHZapT, Ha KOTOpbI AaHa
[aTnpoBaHHasi CCblfIka, BHECEHO M3MEHEHME, 3aTparMBaroLLee MOJIOXKEHNE, HA KOTOPOE AaHa CCbl/ika, TO 3TO MOJIOKEHNE
pekomMeHayeTCA NPUMEHATb 6e3 yueTa JaHHOr0 M3MEHEeHUsi. ECAn CCbIIOYHbIN CTaHAapT OTMEHEH 6e3 3ameHbl, TO Noso-
XEHVe, B KOTOPOM [aHa CCbl/IKa Ha HEero, pEKOMeHAyeTcsl MPYMEHATb B YacTu, He 3aTparvBaroLeli 3Ty CCbIIKy.

3 TepMUHbI, onpeaeneHnst N CoKpalleHns

3.1 TepMUHbI 1 onpeaeneHus

B HacToflwem cTaHfapTe npumMmeHeHbl TepmuHbl no FTOCT P MCO/M3K 19762-1. TOCT P NCO/M3K
19762-2. TOCT P UCO/M3K 19762-3. TOCT P NCO/M3K 19762-4. 5L a Takke cnegyrolime TeEPMUHbI C CO-
OTBETCTBYIOLWMMU ONpefeneHnAmMm:

3.1.1 na4dyka mmnynbcosB (burst): Mpynna CBepXWMNPOKONO/OCHbIX UMNY/bCOB, MMEKLWMNX MECTO B MO-
cnepoBaTesibHble Nepuoabl 3/iemMeHTa curHana.

3.1.2 KOMMN/EeKCHbIW KaHan (complex channel): Kom6uHaums kaHana (Ha LeHTpanbHOW paguoyacToTe)
M TPOMYHOW KOAO0BOW nocnefoBaTebHOCTMW.

3.1.3 kagp (frame): ®dopmart arpernpoBaHHbIx 6UTOB, KOTOpPble NMepefalTcs BMecTe BO BPEMEHMW.

3.1.4 rmbpungHasa mopynaumna (hybrid modulation): Mogynaumsa, ucnonb3dyemas Ha (QU3N4eCKOM YypOB-
He CBEpPXLWMPOKONOSIOCHOrO paanonHtepcdelica, Kotopas coyetaeT B cebe ABONYHO (ha30BYH MaHUNYyNALUIO
(BPSK) n nakeTHO-N0o3nLMOHHY0 Moaynauuio (BPM), Tak 4To Ans AgeMoaynsaumm curHana mMmoryT 6biTb MCNOMb-
30BaHbl Kak KOrepeHTHble, Tak N HEKOTePEeHTHbIe NMPUEMHUKMN.

3.1.5 nepnop monyaHua (idle period): Mepuos BpemeHu, B TEYEHUE KOTOpPOro paboTta npuemonepenart-
yuka He npefycmoTpeHa.

3.1.6 BHYTPEHHUI CUHXPOHU3UPYOWNiA curHan (local clock): BHYTpeHHUI A CUHXPOHU3NPYOLWKIA CUr-
Han ycTpolicTBa.

2
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3.1.7 cpegHAs 4acToTa NOBTOpeHUst umnysnbca (Yactota PRF) [mean pulse repetition frequency
(PRF)]: MonHoe 4ncno uMnynbCcoB B CMMBOJE, AE/IEHHOE Ha MPOAO/IKUTE/IbHOCTL CUMBO/IA.

3.1.8 noanexauwme nepepgayvye gaHHole (payload data): MHgopmaumsa, kotopas AoO/IKHA 6bITb nepe-
JaHa coobueHnem.

3.1.9 makcumMasibHasa yactota NnoBTopeHus nMmnysbca (Yactota PRF) [peak pulse repetition frequency
(PRF)]: MakcumanbHas yactoTa, C KOTOPO (hm3nyecknii ypoBeHb CBEPXLIMPOKONOMOCHOIO paguonHTepdei-
ca nepepgaeTt UMNYNbChI.

3.1.10 kagp n3mepeHna pacctodaHunsa (kagp RFRAME) [ranging frame (RFRAME)]: Ceepxwupokono-
NOCHbIN Kagp, cogepxaliunii B 3arofioBke hn3M4ecKoro ypoBHsS Habop GUTOB M3MEPEHUS PACCTOSAHUSA.

3.1.11 onopHblii mapkep (Mmapkep RMARKER) [ranging marker (RMARKER)]: MepBbiii CBEPXLNPOKO-
MOTOCHbIN UMMY/SIbC NePBOro 6MTa 3arosioBKa (PM3NYECKOro YPOBHSA Kagpa U3MepPEeHUs paccTosHUus.

3.1.12 cumBos1 (symbol): BpemMeHHOn OTpPe30K U MOopums nepefaHHOro curHana, KoTopble J1I0rn4ecku
paccmaTpuBalTCA Kak e4uHUYHOe cobbiTue nepefayvv coobuieHns, nepejarwlee HEKOTOpPOe onpefeneHHoe
yncno 6UTOB AaHHbLIX UAW NOBTOPSAILLYIOCA NOPUUK CUHXPOHU3MPYHOLLEr0 curHana.

MpumeuvaHue — Mogpasgen 3.1 NCO/M3IK 24730-62:2013 coaepXmnT cCblfiky Ha [15]. TepMuHbl 1 nx onpe-
AeneHus fokymeHTa [15] ykasaHbl B fONO/IHATENIBHOM NPUIOXKeHUN A HACTOsILEro cTaHgapTa.

3.2 CokpaleHus

APY — aBTomaTtunuyeckas perynmpoBka ycunevusa (AGC);
APl — npuknagHoi nporpamMmMHbIi MHTepdeiic;
BPM — nakeTHO-Mo3NUWOHHAA MOLYyNALNA,
BPSK — pBouyHasa hasoBasd MaHUNynsauus;
CRC — KOHTpPO/b UMKANYECKAM N3ObITOYHLIM KOAOM;
DPS — guHamunuyeckuini BbI6op npeambynbl;
DSN — HoMep nakeTta faHHbIX;
FCS — KoHTpoO/sibHaaA nocneposaTefibHOCTb Kaapa;
FEC — npsimas Koppekuus owmnbok;
BUMWN — BbiCOKas yactoTa noBTopeHus umnynscoB (HRP);
PCNOC — peructp casura ¢ nnHeinHon obpaTtHoi cBsAsblo (LFSR);
HUMW — Hu3kaa yactota NoBTOpeHUs umnynbcos (LRP);
M3Bb — mnagwwii 3Havauwmii 6ut (LSB);
MAC — ynpaBfeHne 4OCTYNOM K cpeje;
MSB — cTapwunii 3Havawunii 6ur;
PHR — 3aronoBoK (pM31M4e€CKOro ypoBHS;
PHY — cusnueckuii ypoBeHb;
PPDU — 650k gaHHbIX npoTtokona (protocol data unit— PDU) dnanyeckoro ypoBHs;
PRBS — nceBpgocnyvaiHasa gBouMyHas nocsefoBaTesibHOCTb;
Ui — yvactoTta noBtopeHusa umnynsca (PRF);
PSD — cnekTpanbHasa n/i0THOCTb MOLLHOCTHU;
PSDU — 650K cnyxe6HbIX AaHHbIX (DN3MYECKOT0 YPOBHS;
RF — pagunovacToTa;
RFID — pagunoyacTtoTHasa uaeHTuukayms;
RFRAME — kafp n3MepeHus paccTosHus;
RMARKER— Mapkep namepeHuss pacctosaHus,
RTLS — cuctema no3muMoHUPOBaHUA B peasibHOM BPEMEHU;
RX — npuem unu npuemHuk;
SFD — pasgenutenb Havyana kagpa;
SHR — 3arosioBOK CMHXpOHM3aL MK, CUHXPOHU3NpyoLWasa npeambyna;
SNR — oTHoWweHne curHan/wym;
SYNC — CUHXpOHU3auus;
TDOA — pasHuua BO BpeMeHu nNpubbiTua (paguocurHana);
TOF — BpeMs noseta (pacnpocTpaHeHuUs paguocurHana).
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4 0630p

4.1 KOMMOHEHTbI

OCHOBHble COCTaBHble 4acTh CUCTEMbl NO3ULUOHMPOBAHMA B peanbHOM BpeMeHu (RTLS) u B3aumo-
CBSA3b 3TUX KOMMOHEHTOB NoKa3aHbl Ha pucyHke 1. Kak mokasaHO Ha 3TOM PUCYHKe, MEeTKM B3auMOAENCTBYIOT
C UH(pacTpykTypoi. NHgpacTpykTypa npepoctasnsieT NpuMknagHon nporpaMMmHbllii nHtepdelic (API), yepes
KOTOPbIA NPUNOXEHNE MOXET KOHTponupoBaTb cucTteMy RTLS 1 nonydyaTb MHopmaunio 0 MecTe Haxoxpge-
HUS M COCTOSIHUM METOK.

»  ObA3aTefbHble COOOLLEHNA METOK MHAIPACTPYKTYpe
—  OnumoHasbHble COOOLLEHNA NHAPACTPYKTYPbl METKaM

PucyHok 1— CoctaBHble yacT cucteMmol RTLS

Kak nokasaHO Ha pucyHke 1, MeTkn obuiatoTca ¢ MHGOPACTPYKTYpoli yepesd pagunonHTepdeic. Kak npa-
BWO, paguovHTepdeiic BkaYaeT onpeaeneHne @opmbl curHanos, (hOpPMaToB NakeToB, a Takke KOMaHg u
0TYeTOB 471 06MeHa MexAay MeTKamu M MHPacTPyKTypoi. DTO MOXET 6biTb NpefcTaB/e€HO Ha YPOBHEBOM
noaxoje, Kak nokasaHo Ha pucyHke 2. Nofo6Hble 06BbACHEHNS MOXHO HalTU B APYrnX cTaHgaptax, Hanpumep

Bim .

MeTkun VHgpacTpykTypa

PucyHok 2 — YpoBHUM pagunonHTepdeiica

4.2 He nognajgaet nog ctaHgapTt

MpoekTnpoBaHue MHGPacTPyKTypbl MOSHOCTLIO OCTaB/IEHO pa3paboTunky, Hanpumep NAOTHOCTb Y3/10B
cumTbiBaHUA RTLS, TO, Kak y3/bl CYMTbIBAHUA yNpaBAATCA M 06WATCA APYr C APYrOoM, pas3BepTbiBaHue
MHPACTPYKTYpbl U TOMY NOA06HOE MOXET 6bITb pasHbiM B pPas3/INYHbIX CLEHapPUAaX U 471 CUCTEM pasHbIX No-
CTaBLWWKOB. B TunmnuHbix RTLS, 4uTo6bl onpefennTb MECTOHaxXOXAeHWe MeTKM, No KpaihHein mepe Tpu RTLS
y3na CYMTbIBAHUA OO/DKHbI MOAYUYNTb BG/IMHK-MOCBISIKY OT METKM U U3MEPUTb BPeMS ee NpubbITUS.

4
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4.3 Cuctema

Mocne BKAOYEHUS NUTAHWS MeTKa WCNoMb3yeT NPoduib MO yMOMYaHUO, COrnacHO KOTOPOMY oOHa
nepuoanyeckn nocbinaet 6NMHK-NOCLINKA. B Kaxaoi 6nMHK-NOCbINIKe MeTKa coobuwaeT CBOi husnmyeckuii
afpec v ooNoJIHUTEIbHY MHGOpPMaLU0 0 TOM, rAe M Korga oHa MOXeT nosyvyaTb KOMaHAbl OT MHpacTpyk-
TYypbl.

MNHpacTpykTypa MOXeT WUCNonb3oBaTb BPEMS NOJYyYEeHUs GIMHK-NOCHLIIKA HECKONIbKUMU CUHXPOHU-
3MPOBAHHLIMWU Yy3/1aMN CYUTbIBAHUSA, 4YTOGbI paccuMTaTb MeECTOHaXOXAEeHWEe MEeTKM, UCMNOSb3ysi MexaHWU3Mbl
TDOA.

MHdpacTpykTypa MOXET MPUHATL peleHune (4s18 MeToK C BO3MOXHOCTbI ABYXCTOPOHHEN CBA3U) CKO-
MaHf0BaTb MeTKe BbINOJIHATbL [ABYCTOPOHHEE M3MEpPEeHMe pPaccTosHMA C PSAOM aHasorMyYHbIX MO CMNOCOBHO-
CTAM Y3/10B CUUTbIBAHUSA B HENOCPEACTBEHHOI 61n3ocTu. OTNpaBasa KOMaHAbl MeTKe B MOMEHT, Korga meTka
cnywaet, MHpacTpykTypa MOXeT Bbl6paTb Y3/lbl CUMTbIBAHUSA, C KOTOPbIMU MEeTKa BbINOMHAET ABYXCTOPOH-
Hee n3MepeHune paccTtosiHma. Kpome Toro, MHgpacTpykTypa MoXeT afanTupoBaTb NoBeAeHNe MeTKM K hakTu-
YECKUM YC/IOBUAM, TakMM KakK KONMYECTBO METOK B paguyce AencTBUSA, KOJIMYECTBO AOCTYMHbIX MHApPaCTPYyK-
TYPHbIX Y3/10B U T. .

Korga MeTka C ABYXCTOPOHHEN CBSI3bl0 TepsieT NOAKMOYEHNE K UHPACTPYKTYpe, TO eCTb He mnonydaeT
HUKaKUX KOMaH/[ B TeueHne onpeesieHHOro BpeMeHu, oHa BO3BpalaeTcsi K peXxumMmy no ymosyaHuo — nepuo-
AnYecKoli oTnpaBke G/MHK-MOCHLINOK.

4.4 CTpyKTypa AOKYMeHTa

HacToswuii cTaHgapT npexzae Bcero onpegensieT u yctaHaBnmpaeT TpeboBaHMSA K MOgyNnsauun usunye-
CKOTO YPOBHsI, 3aTeM onpefesisieT OCHOBHOI hopmaT coobuieHns, nocse 4ero noApoGHoO onpegensieT cooo6-
W eHns pexrmMa paboTbl N0 YMOSTYAHUID — C OJHOCTOPOHHEN CBSA3bI0 U CO06LEHUS haKy/IbTAaTUBHOTO pexumMa
paboTbl — C ABYCTOPOHHEW CBA3bIO.

5 Cneumdmkaumm onsnyeckoro ypoBHs

5.1 O6ume 3ameyaHus

CBEpPXLWMPOKONOAOCHbIN hu3nyeckunii ypoBeHb pagnovyacTtoTHOro nHTepgienca ¢ BbICOKOW 4acTOTOW no-
BTOpPeHna umnynscos (BUMW) ncnonb3yeTt cpefHiOl0 4acToOTy MOBTOPEHUA WUMMY/IbCOB, KOTOpPas HOMMWHalb-
HO cocTaBngeT 16 MIy wan onuyunoHasbHO 64 MIu. ®opmMa CUrHasnoB CBEPXLWMPOKONOSOCHOTO (Pr3nyeckoro
YPOBHS OCHOBaHa Ha CxXxeMe MMMY/bCHOIW pagunonepegayun, UCnosb3ylwen NMNyabCbl AaHHbIX B OFpaHuyeH-
Holi nofoce yacToT. CBEPXLWMNPOKONO/IOCHbI hUu3nyecknii ypoBeHb NoagepxvsBaeT ABa He3aBUCUMbIX pabo-
ynx gmanasoHa:

- HW3KOYaACTOTHbIN, KOTOPbLIA COCTOUT M3 YeTbipex KaHasoB 1 3aHuMaeT cnekTp oT 3,1 o 4,8 I'Ty;

- BbICOKOYACTOTHbIW, COCTOAWMIA M3 OAMHHAALATU KaHanoB W 3aHMMalwWwmii cnektp ot 6,0 go
10,6 ITu,.

B kaXaom KaHasne nofgAepxunsarTcsa Kak MUHUMYM AiBa KOMMIEKCHbIX KaHana, KoTopble UMEeIT YHUKa b-
Hble KOAbl CUHXPOHM3MpylouLero 3aronoska (SHR) gnuHoii 31 cumson. CoyeTaHue kaHana v koga npeamo6ysbl
Ha3blBAeTCA KOMM/IEKCHbIM KaHasloM.

CodyeTaHMe nNakeTHO-NO3MUWOHHON Mopynsauun (BPM) ¢ gBonyHOn ¢haszoBoit maHunynauneii — (BPSK)
ncnonb3yetcsa A1 NOAAEPKKN KaK KOTEPEHTHbIX, TaK U HEKOTEPEHTHbLIX MPUEMHUKOB, MCNOMb3YIOLWNX 06LLYI0
cxemy curHanmsaumm. CovyetaHne BPM-BPSK ncnonb3ayetcsa Ans MogynsiuMm CUMMBOJIOB, FAe KaXAblii CUMBON
COCTOMT 13 aKTUBHOWN Nayky CBEPXLINPOKONO/IOCHBIX UMMNY/IbCOB. Pa3/inyHble CKOPOCTU nepefayn nonnepxu-
BalOTCA 3a CYET UCMO/b30BaHMA Nayek NepeMeHHON A/IMHbI.

PucyHok 3 nokasbiBaeT nocsiefoBaTeNlbHOCTb 3TanoB 06paboTkn, UCMOMb3yeMbIX ANA CO3[4aHUSA U MO-
AynvposaHua naketa. MocneposaTenbHOCTb AENCTBUIA, yKa3aHHbIX 3[4ecCb ANA nepefatynka, UCrnosb3yeTcs
B KayeCcTBe OCHOBbl A/11 OOBACHEHUA CO34aHUA CBEPXLIMPOKONONOCHOrO curHana. Cnepyet o6patuTb BHU-
MaHue, YTo YacTb puUCyHka 3, OTHOCALLAACA K NPUEMHUKY, SABASETCHA CNPaBOYHOW M nNpejHasHayeHa TONbKO B
KayecTBe OpMeHTMPa K OCHOBHbIM LIaram, KoTopble 060 COBMECTUMbI/i CBEPXLLINPOKOMNOMOCHbIA NMPUEMHUK
[O/KeH peanu3oBaTb A/15 YCMNELWHOro JeKoAnpoBaHua nepefasaeMoro curHana.
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But

[JaHHbIX
PucyHok 3 — lpoxoxaeHue curHana*

5.2 PeXM MeTKU Mo YMOJIYaHuWIo A1 CBEPXLNPOKOMNO/IOCHOTO paguonHTepdeiica
C BbICOKOW 4acTOTOIi MOBTOPEHUs UMMY/IbCOB

Mo ymonuaHuio paboume napameTpbl 4719 METKU AO/MKHbI ObiTb CEAYOLWNMU:

- AnanasoHOM MO YyMOJ/I4aHWI0, KOTOPbIA UCMO/b3yeTCA METKON, AO/DKEH ObiTb kaHan 5. OH MMeeT LeH-
TpanbHyl YacTtoTy 6489,6 MIy. 3TOT AManasoH LWNPOKO NpMeMieMbIn 1 NOAXOAALWMA AN UCNOMNb30BaHNS BO
MHOTUX pernoHax mupa;

- Tam, rae HauuoHasbHble MpaBuaa 3anpewarwnT nepegadvy B npefesiax 3Toro AgmanasoHa no ymosdva-
HWIO, B KaYecTBe afibTEPHATUBbI MOXET ObiTb MCNOMb30BaH APYroil CBEPXLWMNPOKOMNOOCHbIN KaHan BMecTe co
CBAA3@HHbIM C HMM KOAOM npeambynbl cornacHo tabnuue 6;

- HOMUWHanbHasa ucnonblyemas meTkoi UMW gomkHa 6bITb 16 MIy;

- M0 yMO/l4aHuIO KOAOM npeambyribl, UCNOMb3yeMbIM METKOW ANA nepegayn G/IMHK-MOCHINIOK, A0JIKEH
ObITb KO Npeambynbl 3;

- M0 yMO/il4aHWi0 ANvHa npeambynbl fO/XHA cOCcTaBnATb 256 cumBoOiOoB. Ecnv aTta anvHa npeamo6ynbl
He nogAepXnBaeTcs MeTKol, B Ka4ecTBe asibTEPHATMBbLI MOXET 6bITb MCMONb30BaHa npeambyna annHon 1024
CUMBONA;

- MO YMO/14aHMIKO CKOPOCTb Nepefayn faHHbIX g0/MKHa 6biTb 850 K6/C;

- N0 YMONYaHU NepuoANYHOCTb OTNPaBKM GAIMHK-NOCHINIOK A0/1XKHA COCTaBMATb TPU CEKYHAbI;

- K 3TOMY 3HAYEHUI [O0JIKHblI ObITb MPMMEHEHbI CMyYaiHble KosiebaHusa Tak, YToObl METKM C B6U3KMMU
yactoTaMmy KpUCTasl/lIoB CUHXPOHM3aLMKN He oCTaBasucb 4IUTE/IbHOE BpeMs 3a6/10KMpOBaHHbIMUN BCIEeACTBUE
KONAn3um nepepauyun.

5.3 ®opmat 6noka PPDU

PucyHok 4 nokasbiBaeT hopmaT CBEPXLWMPOKONOSOCHOIO Kagpa, KOTOPbIA COCTOUT M3 TPeX OCHOBHbIX
KOMMNOHEHTOB: CUHXPOHM3Mpytowero 3aronoska (SHR), 3aronoska dusmyeckoro yposHa (PHR) n 6noka cep-
BUCHBIX faHHbIX hru3ndeckoro yposHsa (PSDU). Ana yapobcTBa cTpykTypa naketoB 6n1oka PPDU npegcrtaBiieHa
TakK, YTO KpaliHee neBoe noJie, kKak HanMcaHo B HacToAWeEeM cTaHhapTe, AO/MKHO O6biTb NepefaHo uau nonayye-
HO nepBbiM. BCce MHOrOOKTETHbIE NONSA AO/DKHbI NepejaBaTbCA UKW MPUHUMATbLCA, HayMHas ¢ Maajwero 3Ha-
yallero okTeTa, a KaxAblii OKTeT AO/DKEH nepejaBaTbCs UM NPUHUMATBLCS, HAYMHaA C M/ajlero 3Havaliero
6uta (LSB). ToT e nopafok nepegayn fO/MHKEH NPUMEHATLCA K NONAM [aHHbIX.

Mpeambyna 3aronoBka SHR ngeTt nepBoli, 3a Heil cnepyeT 3aronoBok PHR u, HakoHel, 6510k PSDU.
Mpeambyna 3aronoBka SHR Bcerga otnpasnseTtca Ha 6a30Boil A1 koga npeamb6ynbl CKOPOCTU. 3arosoBOK
PHR nepepaeTcs ¢ HOMUHabHOM CKOpPOCTbio 850 K6/C ANA BCeX CKOPOCTeN nepefayn gaHHbiX Bbiwe 850 kb6/c
N C HOMUHa/bHOW cKkopocTbio 110 k6/c ANA HOMMHA/ILHOW CKOpPOCTM nepegaun gaHHbix 110 k6/c. Bnok PSDU
OTNpaBfsfeTCs CXXefaeMoli CKOpOCTblo nepefayn gaHHbiXx MHopMauuu, kak onpegeneHo B tabnuue 3 — na-
pamMeTpbl, 3aBucaline oT CKOPOCTU N CUHXPOHKU3aLUNNn.

* Ha pucyHke 3 SECDED — Kog, ¢ ncnpas/ieHMeM O4HO 1 OBHapY>XeHNEM ABYX OLLIMOOK.
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5.3.1 Tlpouecc koguposaHua 6s10ka PPDU

Mpouecc KoaMpOBaHUA COCTOUT M3 MHOTMX LWAroB, Kak nokasaHo Ha pucyHke 4. [leTanu 3TUX LWaros
NMOSTHOCTbIO ONUCaHbl B NOCNEAYIOLLMX NOANYHKTaxX, Kak ykasaHo B C/iefyloleM Cnucke, KOTOpbIli npegHasHa-
YyeH gnsa obneryeHNs NOHMMAaHWA 3TUX geTaneii:

a) BbINONMHAWT KogupoBaHue Puga — ConomoHa gaHHbiX 6510ka PSDU, kak onucaHo B 5.4.3.1;

b) co3pgatoT 3aronoBok PHR, kak onucaHo B 5.3.6.1;

c) k 3aronioBky PHR po6aBnstoT npoBepoyHble 6MTbl nona SECDED, kak onucaHo B 5.3.6.2, U npuco-
eanHaTca K 6n1oky PSDU;

d) BbINONHAT ganbHelilee cBepTOYHOE KOoAMpoBaHMe, Kak onucaHo B 5.4.3.2. CnegyeT o6patnTb BHU-
MaHue, YTO B HEKOTOpPbIX Cryyasx Npu CKOPOCTU nepefaun AaHHbiXx 27 M6/c cBepToUyHOE KOoAMpoOBaHWe Mons
[aHHbIX 3p(heKTUBHO 06XxoaMTCA U ABa 6UTa AaHHbIX KogupywTca BPM-BPSK cumBonom;

e) 6nok PSDU mopynupyeTcs U paclimpsaeTrcs cornacHo meTtogy, onmcaHHOMYy B nyHkTax 5.4.1 un 5.4.2.
Bnok PHR mogynupyeTcs ¢ ucnonb3oBaHmem moaynsaumm BPM-BPSK Ha ckopocTty 850 k6/c mam Ha CKOpocTu
110 k6/c (npn ckopocTu nepegaumn gaHHbix 110 k6/c), a none faHHbIX MOAYNMPYETCS Ha CKOPOCTU, yKa3aHHOW
B PHR;

f) n3 nona SYNC (ncnonb3yemoro gns kKoHesepreHuumn APY, Bbibopa pasHeceHus, nosyyeHuss CUHXPO-
HM3auum u rpyboro 3axsaTa 4acToThbl), a Takke 13 nonsa SFD (koTopoe mucnosib3yeTca O/ yka3aHUa Hadana
kagpa) cosgaetcsa none SHR npeam6ynbl. Mona SYNC n SFD onucaHbl B 5.3.5.1 1 5.3.5.2 COOTBETCTBEHHO.

Bnok cnyxebHbIX AaHHbIX
hmsnyeckoro yposHsa (PSDU)
MNepemeHHasa gnvHa: 0-127 okTeToB

C BEPXHErO YPOBHS

Mone fAaHHbIX (He pacLUMPEHHbIX U A0
CBEPTOYHOro KOANPOBaHUS)
MepemeHHasa anuHa: 0-1208 6ut

KognposaHue Puga—ConomoHa

Jo6aBneHuve 3aronoska mM3n4eckKoro
YPOBHS

[o6aBneHne 6UT ANA ncnpasBieHns
OfHOV 1 06HapyXeHus ABYX OWNO0K
(SECDED)

CBepToYHOE KOoAupoBaHue

3aronoBoK hr3nyeckoro
ypoBH#A (PHR)
13 6ut

3aronoBOK h13nNYECKOro
ypoBH#A (PHR)
19 6ut

3aronoBoK hU3NYECKOro
ypoBH#A (PHR)
42 6uta

3aron0BOK (PU3NYECKOro

Mone gaHHbIX (He paclUMpPeHHbIX U Ao
CBEpPTOYHOro KOAMPOBaHUS)
MepemeHHasa anuHa: 0-1208 6ut

Mone AaHHbIX (He pacLUMPEHHbIX 1 A0
CBEPTOYHOr0 KOAMPOBaHWS)
MepemeHHas anvHa: 0-1208 6ut

Mone AaHHbIX (NOCNe KoANPOBaHUS
nepepg paclumpeHmem)
MepemeHHasn anvHa: 0-2416 6ut

MNone faHHbIX

Paclinpenrme ypoBHsA (PHR) 0-1208 cMMBO/I0B @ NepemMeHHas
21 cumBon @ 850 unn 110 k6/c CKOpPOCTb
BcTaBka 3aron0BoK hn3nyeckoro Mone AaHHbIX
CUHXPOHU3MpPYIOLLIen CMHXEO::JQD%;O”"” ypoBH#A (PHR) 0-1208 cMBOIOB @ NepeMeHHas
npeamoynbl p Y 21 cumon @ 850 wnmn 110 k6/c CKOPOCTb
CUHXDOHN3UDYIOLLAS 3aronoBok hn3nyeckoro Mone AaHHbIX
Mogaynsauus r? eaM6p/)1la u ypoBH#A (PHR) 0-1208 cMBOMOB @ NepemMeHHast
P Y. 21 cumBon @ 850 unn 110 k6/c CKOpPOCTb
M > <4 > M

KognpoBaHo @ 6a3oBas
CKOpOCTb

KognposaHo BPM-BPSK @
850 K6/c nnm 110 k6/c

>
KoampoBaHo BPM-BPSK @ ckopocTb,
0603HayveHHas B 3arosloBke
h131MYECKOro ypoBHS

PucyHok 4 — lMpouecc kognpoBaHua 6noka PPDU

Tab6nnuybl 1 1 2, nokasbiBaloT, kKak 19 6uTtoB 3aronoska (HO-H18), N 6UTOB AaHHbIX (D g-D,~") » ABa KOH-
ueBbix 6uta (TgT.,) oTobpaxakwTca cumBonamu. B atux Tabnuuyax B ctonbue «6UT NOASPHOCTU» WUCNOMb-
3yetca onepartop ucknwdawuwee WIN ($). 3Tn Tabnuubl Takke nokasbiBalwT, Korga MMeeT MecTo nepexonq
OT 3arosioBka GMTOBOI CKOPOCTM K CKOPOCTM nepegayn gaHHbix. CnefgyeT o6paTuTb BHUMaHWe, YTO JSIMHUSA
3a[epXKN CBEPTOYHOIO KoAa WHULMANU3NPYyeTcs B HOMb. Mo 3Toi npuuvHe 6MT nosuumu cumeona O Bcerga
[OMKeH 6bITb Hynem. ITo 03Ha4aeT, YTo cumBos O Bcerga nepepaeTtcs B NepBoli NOMOBMHE NEpPBOro cMMBoOa
3arosioBka.
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Tabnuua 1— OTo6paxeHne GUTOB 3arofioBka, OMTOB AAHHLIX U KOHLEBbIX OMTOB Ha CMMBOJIbI NPV COOTHOLLEHUN
Butep6u 0,5

Homep cumBona BxofHble flaHHble BuT nosuuumn BuT nonspHocTn
0 HO 0 Ho
! Hi HO Hi
2 H2 Hi HoO H 2
3 H3 H2 HUEH3
21 cuMBON 3arosioBKa
16 H16 15 H140 H 16 Ha ckopocTu 850 k6/c
17 H 17 H16 H150H17
18 H 18 H 17 H16©H18
19 DO H18 Hi70D o
20 Di DO h180D 1
2 d2 Di DO D 2
N+17 DN-2 DN-3 DN-40Dn,2 Ea CcMK“gEgggﬁ #:;:;g-(
N+18 ONA DN Dn-3@Dn, ;I/IS ,c,t/?g/réblx, Hanpumvep,
N+19 To dn-i Dn2®TO
N+20 T1 To DN-10T1

5.3.2 CTpykTypa cumBosia

B moaynsauun BPM-BPSK cumBON cnocob6eH nepeHocuTb ABa 6uta uHpopmaLun: ognH 6UT MCNosb3y-
eTca Ana onpefenieHus No3uuMM nayvkm MMNYabCOB, a AOMNOJIHUTENbHbIA OGUT ncnonb3yeTcs ANA MOAyNAuMn
pasbl (NONAPHOCTK) 3TOM cCaMOil Nauyku.

CTpyKTypa M CMHXPOHU3aLMA CUMBONA WANIOCTPUPYIOTCA Ha PUCYHKe 5. Kaxpablii CMMBON [OJ/KEH CO-
CTOATb M3 LEsoro ymcna BO3MOXHbLIX MO3ULMI anemeHTa curHana Jlc gautenbHocTblo c kaxpas. O6was
NPOAO/MKMTENBHOCTb CMMBOIA, 0603HavYeHHasa Kak rdsym, 3agaetcs BbipaxeHuem rdsym = NCTC Kpome Toro,
KaXgbli CAMBOM AenuTcsa Ha gBa BPM-nHTepBana, Kaxgbli AnnTensHoCcTblo 7Bpm = 7d /2, 4TO AenaeT BO3-
MOXHOW ABOWMYHYH NO3ULMOHHY MOAYNALMIO.

Mayka nmnynbcoB chopmupyeTcs nytTem rpynnupoBku Alcpb nocnepoBaTesibHbIX 3/IEMEHTOB CUTHana u
nmeeT npopo/mkuTensHocTb Vburst = Jicpblc. PacnonoxeHne nayku MMnynbLCOB B NEPBOI WM BTOPOIA NMOM0OBU-
He cumBO/1a 0603HavYaeT oAuH 6UT NMHopmaymn. Kpome Toro, dasa naykm mmnynascos (-1 wnam +1) ncnonbsy-
eTcsa A1 o0603HavYeHUs BTOpPOro 6muta uHopmaymu.

B kaxgoMm vHTepBasie CMMBO/a AOJ/IKHA nepefaBaTbCs €4MHCTBEHHAs Mayka MMMNYynbCOB. TOT (hakT,
4YTO ANWTENbHOCTb NaykM MMNYNbLCOB, Kak Mpasuno, HaAMHOTO Kopoye, 4Yem AnuTenbHocTb BPM, To ecTb
7"burst << TBPM, o6ecneuynBaeT HEKOTOpPOE NoAaB/iEHME NMOMEX MHOronosb30BaTeNbCKOro AocTyna B chopme
BPpeMEHHbIX CKayKoB. O6u_\ee yncno I'IpO,EI,O!'I)KI/ITE!'IbHOCTGVI nayek nMnysibCoB Ha NpPoOTAXeHUn oAHOro CUMMBO-
na Alburst coctaBnsieT Aburst = T'dsyrr/Tburst- UTo6bl OrpaHMYnTb 3HAYMMOCTb MEXCUMBOJILHON MHTEepdepeHLun,
BbI3BAHHOI MHOrO/ly4eBbIM 3aTyXxaHWeM, nayky NMNYnbCOB A0/MKHbI COAEPXaTbCA TOMIbKO B NEPBOI NOMOBUHE
Kaxgoro Tepm nepuoga. Moatomy Tosbko nepBbie Alhop = Aburst/4 BO3MOXHbIX MO3MUMIA NavykM MMMY/bCOB
SABNAKTCA KaHAMAaTaMu ANa cKayka Mno3vuum nadkM MMnynbcoB B Kaxaom BPM-uHTepBane. Kaxpas nosvuus
navyku MMNynbCOB MOXET MEHSATHCHA OT CMMBO/1A K CUMBOJ1Ty B COOTBETCTBMMU C KOAOM NCEBAOCyYaliHON nepe-
CTpOiikK, Kak onnucaHo B pasgene 5.4.

8
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Ta6nunua 2— OTO6GpaxKeHWe GUTOB 3arofioBka, GUTOB AaHHbIX U KOHLEBbLIX GMTOB Ha CUMBOSIbI MPU COOTHOLLEHUU
Butepbu 1

Homep cumeona BXOAHbIE AaHHbIe BUT nosnyuun BUT NONsApHOCTH
0 Ho 0 Ho
1 Hi Ho Hi
2 H2 Hi HoOH 2
3 H3 H2 H.,eH3
21 cvMBO/ 3arosfioBka
16 s s H140 H 16 Ha ckopocTy 850 Kb/c
17 H17 H 16 H150 H17
18 H 18 H17 H{6©H18
19 To H18 Hi70To
20 T1 To Hig0 T1
21 DO, D1 DO Di
d2,d3 d2 D3
1/2 N cumBONOB AaH-
HbIX Ha CKOpOCTM ne-
1/2 N+19 DN-6, D N-5 DN-6 DN-5 ﬁgﬂ“an:g @%HK/%}/(& ner
1/2 N+20 DN-4, DN-3 DN-4 DN-3
U2 N+21 DN-2, DN DN-2 DN-L

5.3.3 BpemeHHble napameTpbl PSDU

3aBucnMble OT CKOPOCTU nepefayn U CUHXpOHM3auuu napameTtpbl 6n1oka PSDU cBegeHbl B Tabnuyy 3.
B npepenax kaxpgoro kaHana {0:15} nukosasa UMW pgomkHa coctaBnAaTb 499,2 MIy. 3TOT TeMn COOTBETCTBY-
eT Haumbosbllen yacTtoTe, C KOTOPOW COBMECTUMbIV nepefaTynk AOMKEH M3nydaTb MMNOYyAbCbl. Kpome Toro,
cpefHas UMW onpepensietca kak obuiee 4Yncno MMNybCOB, U3/lyd4aeMblX 3a ANUTENbLHOCTL CUMBONA, AefleH-
HOe Ha ANNTeNnbHOCTb cMMBONa. Ha npoTsxeHun npeambynbl 3aronioska SHR-4yacTu cBepXWwWPOKONONOCHOTO
Kagpa nukoBasd u cpegHaa UMW no cywecTsy oAVMHAKOBbI, MOCKObKY UMMY/bCbl U3My4YaldTCAd paBHOMEPHO B
TeYeHNe Kax[oro cMmBosia npeambynbl. OfHaKo Ha NpoTsHXeHun vyactu 6710ka PPDU, cogepxalleli gaHHble,
nukosas n cpefHas UMW otnmyarTca U3-3a rpynnupoBaHMsa MMNY/IbCOB B NocfiefoBaTtesibHble AINTE/IbHOCTHU
3/1EMEHTOB CUrHana.

CyuiecTBylOT ABEe BO3MOXHble ANWHbLI Koga npeambynbl (31 nnu 127) n gBe cpegHue UM (15,6 wnim
62,4 Mrlu). CoBMECTMOE YCTPOICTBO AO/MDKHO OCYLLECTBAATL NOAAEPXKY ANMHbI koga npeambynbl 31 1 3Ha-
yeHne YMm 15,6 Mrry gna PSDU, kak nokasaHo B Tabnuue 3. cnonb3oBaHue ANWHbI Koga 127 asnsetcs
onuuein; npun ee peanusayumn 3HadeHne UMW gonxHo coctaBnAatb 62,4 MIu.

CepxwupokononocHole kaHanol {4, 7, 11, 15} 4BNAKTCA AONOSIHUTE/IbBHBIMU U OTNMYAKOTCA OT ApY-
TMX CBEPXLWWUPOKOMO/OCHbLIX KaHa/noB 6ONbWeENn MNPONYyCKHOM CNOCOGHOCTLI MepegaBaeMbiX CUTHANOB
(> 500 Ml'y). 9Tn KaHanbl NepekpbiBaKOT KaHanbl C MeHbLleli NPONyckHOW cnoco6HocTbi. Bonbwasa npo-
nyckHasi cnocobHOCTb MO3BOMSAET ycTpoiicTBaM, paboTawwym B 3TUX KaHasax, nepegaBaTb 00/bLUYIO MOLL-
HOCTb (NpM PUKCMPOBAHHOM OFpaHUYEeHUN CNeKTPasbHON NAOTHOCTU MOLWHOCTKN), U TakKMM 06pa3omM OHM MOryT
[oCcTuyb 6onblieil gasnbHOCTU CBA3U. Bonblias WKpUHa NOMNOChbl MMNYNbLCOB NpepsiaraeT NOBbILEHHOE CO-
NPOTMBJ/IEHNE MHOTO/y4eBOMY 3aTyxaHuio. Kpome Toro, 6onblwias nponyckHas cnoco6GHOCTb BedeT k 6onee
TOYHOI OLEHKe paccTosHWA. [onycTuMblie CKOPOCTW nepejauyv AaHHbIX, A/IMHA Koja npeambysbl, 4acToTbl
NOBTOPEHMS UMMY/IbCOB W BPEMEHHbIE NapamMeTpbl MOAYNAUUU nNpuBefeHbl B Tabnuue 3. Kaxablii cBepxLwun-
POKOMOIOCHbIN KaHan fonyckaeT HECKO/IbKO CKOPOCTEeN nepefayn AaHHbIX, 4TO AOCTUraeTcs nyTeM M3MeHe-
HUS KONMYecTBa 3/IEMEHTOB CUrHana B Nayke UMMy/bCOB, B TO BPEMSA Kak o6Liee KO/IMYECTBO BO3MOXHbIX NO-
31MUNIA Mavyek MMNYNbCOB OCTAeTCA MOCTOSAHHbIM. MO3TOMY NMPOAO/KUTENBHOCTL CMMBOMA 7dsym naMeHseTcs,
4YTO6bl MONYYUTH 3@ABNIEHHYK CKOPOCTb Nepefayn CMMBOJIOB U GUTOB.
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BPM
A4

BPM

Bo3moXHasa no3uuust nadku
nmMmnynscos (J1/nop)

burst

3aluTHbIA HTEepBan

»<
Bo3moxHas no3vumna navku

nmnynbcos (JI/nop)

3aluUTHbIA UHTEepBa

AM
Alcpb

(7dsym)

PucyHok 5 — CTpykTypa cMmeona

Tabnuua 3— lMapaveTpbl, 3@aBUCUMbIE OT CKOPOCTU U CUHXPOHMU3ALMN

Mogaynaums
1 KoZvipoBaHue

S
S :
7 £
8 o, B E
g2 & ¢ ¢ g
=2 5 FsE E
£3 E %-8 3 %ﬁ
8§ 33 3% £
=) | 3 £
s o é-
¥ F PR
(@] =
4 2 g
3 s
= T

31 0,5 0,87 0,44 32
31 0,5 0,87 0,44 32
31 0,5 0,87 0,44 32
31 1 0,87 0,87 32
127 0,5 0,87 0,44 8
127 0,5 0,87 0,44 8
127 0,5 0,87 0,44 8

127 0,5 0,87 0,44 8

UKMCo BO3MOXHbIX CKAUKOB Mauku

("hop)

Ha nauky (JTgb)

Uncno 3nemMeHToB curHana

128

16

CrpyKTypa cviMBO/1a AaHHbIX JaHHble
~ ) <
N— b
@ 2 £ = £
- E e s 3
5 = s g 8 \sE::
85
Eg & g 3 5
oS 3 = %
=0 0 © S
s § 2 S 2
A e 3 © c
2 2 3 2 2
5 o 2 5 5
§ S o J Q
& : 2
o o
4096 256,41 8205,1 0,12 011
512 32,05 1025,6 0,98 0,85
64 4,01 128,21 7,80 6,81
32 2 64,10 15,60 27,24

512

64

8

2

4096 1025,6 8205,13 0,12 011
512 128,21 1025,64 0,98 0,85
64 16,03 128,21 7,80 6,81

32 4,01 32,05 31,20 27,24

MNOBTOPEHNS!
UMIMynbCoB (ML)

CpepHsaa yactota

15,60
15,60
15,60
15,60
62,40
62,40
62,40

62,40

MakcumansHasa UMW coctaBnset 499,2 MIy. 3To MakcuMasibHas yactoTa B Merarepuax, Ha KOTOpOW
COBMECTUMbI nepefaTyvk JO/DKEH M3ydyaTb MMMynbCbl. MakcumansHas UMW Takxe ucnonb3yeTcs, 4YTobbl
nony4nTb ANUTENIbHOCTb 3/ieMeHTa curHana Tc no ¢opmyne 'c = 1/Makc.UlMW. BenununHa Tc coctaBnseTt
0KOJI0 2 HC. LleHTpanbHble 4acToTbl M MONOCHI MPOMNYCKaHWA KaHanoB npusefeHbl B Tabnuue 11. Cnepyet
o6patuTb BHMMaHue, 4TO nosioca NponyckaHns HeobssartesibHO 06paTHO MPoNopuUMOHanNbHa AJ/IUTENIbHOCTU

anemeHTa curHana Tc. dopma mmnynbca 1 NponyckHasi cnocobHOCTbL onpegenexol ganee B 5.5.3.1.

10
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dn3nyecknin ypoBeHb CBEPXLUIMPOKOMNO/IOCHOIO pagnonHTepdeiica coaepX T HECKOMbKO AONOMHUTENb-
HbIX CKOpOCTel nepegaun AaHHbIX, AIMH Koga npeamb6ynbl n UMW, Tabnuua 3 onucbiBaeT ocTaslbHble Bpe-
MEHHble napamMeTpbl pUCyHKa 5 ANS KaXAoin paspelleHHONn KoMbuHauum AanHbl koga npeambynbsl 1 UMW,

MapameTp «A/MHA Koda npeam6ynbl» o0603HavyaeT ANWHY Koga npeam6yribl, KoTopas 6yaeT UCNOfb-
30BaThCsA B CMHXPOHU3MpPYHOLWEN YacTu Kagpa [aHHbiX. DTOT KO4 BMecTe C HOMepoM KaHana onpepensier
KOMMNEKCHbIN KaHan. MIHanBuayanbHble KOAbl, KOTOPblEe AO/DKHbI MCNOMb30BaTbCA A8 KAXAO0ro kaHana, npu-
BeAeHbl B Tabnuue 6 (gnuHa 31) u Tabnuue 7 (gnunHa 127).

MapameTp «koadhpuumeHT Butepbu» onpegensetr KO3 ULNEHT CBEPTOYHOIO KoAa, MPUMEHAEMOro K
6uTam gaHHbix 6510ka PSDU. 3HauyeHue 1ykasbiBaeT Ha TO, YTO CBEPTOYHOE KOAMPOBAHME He NMpUMMeHsieTcs, B
TO Bpems kak 3HauyeHue 0,5 o3HayaeT, 4To Kk 6uTam gaHHbix 610ka PSDU npumeHseTcsa KoA ¢ KoaduymeHToM
1/2, kak onucaHo B 5.4.3.2.

MapameTp «koadpcpuuneHt Puga — ConomoHa» nokasbiBaeT KoadpduumeHT koga Puga — ConomoHa
RS (63, 55), uto cocTtaBnset npumepHo 0,87. Kog Puga — ConomoHa npuMeHseTcs Ko BCeM 6uTam faHHbIX
6noka PSDU, nepegaBaembix (h1M3n4Ye€CKMM YPOBHEM CBEPXLIMPOKOMNOSIOCHOTO paanonHTepdeiica. Koguposa-
Hue Puga — ConomoHa onucaHo pganee B 5.4.3.1.

«[MoNHbIA KO3 MLMEHT NpsaMoii koppekuumn ownbok (FEC)» onpegenserca npounsBegeHunem koaddu-
umeHTa Butepbu n koachpdunymnenta Puga — ConomoHa v npuHnmaet 3HadyeHne 0,44 nnm 0,87.

MapameTp «4MCA0 MNO3WLMIA MadYek MMMYAbCOB Ha cumBos» (A/burst) — 37O obliee 4YMC0 BO3MOXHbIX
no3uuuii Navyek MMNY/IbCOB Ha A/IUTENIbHOCTU CUMBO/A AaHHbIX. Aburst BbI6GpaHo Tak, YTO6bl A1 KaXA0ro 3Ha-
yeHusa YN cumBon AaHHbIX COCTOSAN U3 DUKCMPOBAHHOIO Yucna AAUTeNbHOCTEN navyek NMNynbCOB.

MapameTp «4MCA0 BO3MOXHbIX CKA4ykOB nauvku» (JUbop) — 3TO 4yMcno No3vmumii nayek UMNynbCoOB, KO-
TOpble MOryT cofepXaTb akTUBHYIK Mayky CBEpPXLWUPOKOMNOMOCHbIX UMMNY/NbLCOB. 3HaYeHne BbIYMCNAETCH Kak
~hop  “burst”-

MapamMeTp «KO/IMYECTBO 3/IEMEHTOB curHana B navke» (A/cpb) — 3TO KONMMYECTBO 3/1IEMEHTOB cCUTHana
ANVUTenbHOCTbO 'C B Navyke MMNynbCOB ANMTENbHOCTbI 7hurst. Kaxgas navyka cocTtouT M3 60/bLION0 ymcna
nocriefoBaTtesibHbIX 3/IEMEHTOB CUTHaNa, Kak nokasaHo Ha pUcyHke 5. B 3aBUCUMMOCTU OT CKOPOCTU nepepayu
JaHHbIX, KOTOopas 6yaeT ucnonb3oBaTbcsA npu nepepave 6noka PSDU, KonmMyecTBO 3/1IEMEHTOB CWUrHasna B
nayke MMNynbCOB M3MEHSAETCHA, Hanpumep, A1 HU3KON CKOPOCTU Mepefayn faHHbIX, nayka coCcToOUT u3 60/ib-
Lero ymncna nepvosoB 3/1IEMEHTOB CUTHasna, Yem A75 BbICOKOCKOPOCTHOW nepegaynm AaHHbIX. B yacTHocTw,
3HaveHus Jlgpb 6binn BbibpaHbl Tak, YTOObLI criegytouiee 6bI/10 AECTBYOWEN CKOPOCTbIO Mepeadn gaHHbIX:
(2 «MonHbIN KO3 huLMeHT koppekumn ownbok)/(J1/cpb « Alburst ml"c).

LNNTenbHOCTb Naykym MMNyAbCOB BbluMcaseTca Kak 7burst = Jicpb  I'c.

OnnTenbHOCTb CMMBONA — 3TO AJ/INTENIbHOCTb MOZAY/IMPOBAHHOIO M KOAUPOBAHHOIO cumBona 6/10ka
PSDU npu paguonepegaye, BbluncnseTcs cnegyrowmm obpasom: 7dsym = Alburst m7burst.

CKOpOCTb Nepefayn CMMBOMIOB — BeIMYMHA, o6paTHasa ANMTenbHOCTU cumBona 6noka PSDU: 1/7dsym.

CkopocTb nepegaun 6umtoB (Bit Rate) — 3T0O ckOpoCTb Nepedayun MHopMaLunM NoNbL3oBaTeNSA C y4eTOM
npsAMOi Koppekunn owmnbokK, BblYMCAAETCA cneaylwmum obpasom:

Bit Rate = 2 « (MosHbIA KO3hhUNeHT Koppekunn owmn6ok)/7dsym.

CpepgHsasa UMM — 3To cpegHsaa UM B TeveHne PSDU-yacTu kagpa Ou3nyeckoro ypoBHsi MU BblUUCISET-
ca cnegywwum obpasom:

CpepHasa Ui —Mcph/7 dsym.

5.3.4 BpemeHHble napameTpbl rnpeamoy/sibl

M3-3a M3MEHYMBOCTU OJ/INHbI Koga npeamb6ynbl n UMW cywecTtByeT HECKOMIbKO AOMYCTUMbIX 3HAYEHWUI
BPEMEHHbLIX NapamMeTpoB CMMBOJIOB npeambynbl. 3TU 3HA4YeHUA cBefeHbl B Tabnuuy 4. B aTom nognyHkTe
CUMBOT nNpeambynbl onpepenseTca kak hopma curHana, coctosuias M3 OAHOro NOJIHOTO MOBTOPEHUS MO-
OYyNVMpoBaHHOro koga npeambynbl (anvHoin 31 wnu 127). Moapo6HOCTM NOCTPOEHWSA CUMMBOA npeamMmobynbl
ANA pas3nnyHbiX ANuH koga n UMW npusegeHbl B 5.3.5. Ans kaxgoih uenesoii Ul npeambyna cTtpouTtcs u3
koga npeambynbl Cj nyTemM BCTaBKM HEKOTOPOTO yncna AINTENbHOCTEN 3NEeMeHTa curHana Mmexay cumsosiamu
koga. KonmuyecTBo BCTaBASeMbIX A/IMTENBHOCTEN 3/1eMeHTa curHasna obosHavaeTcsa 6L, n ero 3HavyeHusa ans
Kaxaoi gnuHbl koga u YN npmuBegeHbl B Tabnuue 4, a nogpobHocTn BcTaBkm — B 5.3.5.1.

Tabnuua 4 npegcrtaBnsieT BpeMeHHble napaMeTpbl B YacTu 3arosioBka SHR kagpa pu3nyeckoro ypoBHs
CBEPXLIMPOKOMNOSIOCHOTO paguonHTepdelica, B TO BpeMS Kak B Tabsvue 3 6bl1M npeAcTaB/ieHbl BPEMEHHbIE
napameTpbl gnsa yactu 6noka PSDU kagpa. Bo-nepBbiX, cnegyeTt 06patnTb BHUMaHMe, 4To npeambyna oTnpas-
nseTca ¢ 4yTh 6onee BbICOKMM 3HauveHvem UM no cpaBHeHWO C NpuBeAEeHHbIMU B Tabnuue 3 gaHHbIMU. ITO
06yCNOB/IEHO TEM, UYTO TPOUYHbIE KOAbl ANNHONK 31 unn 127, koTopble UCMONb3yTCA B 3aronoske SHR, n konu-
4eCcTBO 3/IEMEHTOB curHana B 3aronioBke SHR 60sblie He ABNAOTCA cTeneHblo 2. Hanpumep, ana Y 16 Mry
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B kaHanax {0:3, 5:6, 8:10, 12:14) nukoBoe 3HauyeHue UMW Bo Bpems npeambynbl coctasnset 31,2 My n coort-
BETCTBYlOLLEe 3HauYeHue cpegHein Yl Bo Bpems npeambynbl — 16,10 MI'y. CpegHee UMW Bo Bpemsa nepegauyn
AaHHbIX (6nok PSDU) — 15,60 MIu. OcTanbHble NMKOBbIE U cpegHue 3HavyeHus UMM ans gpyrnx Heobazartesb-
HbIX CBEPXLUMPOKONOJ/IOCHBIX KaHaM0B U HeobsA3aTeNnbHOW ANUHbLI koga 127 nepeuucneHsl B Tabnuue 4.

Ta6bnuua 4 — MapameTpbl Npeaméysbl

KonunyecTBo ane-

AnvHa MukoBas CpepgHasa AenbTa MpofoNXNTENbLHOCTb Bba3oBas CKOpOCTb
) MEHTOB CUrHana Ha
kopa Cj ynnm (Mru) Yy (Mru) ONVHBbL 8 cUMBON cumBona Tpsym(Hc) MJ/IH cUMB./C
31 31,2 16,1 16 496 993,59 1,01
127 124,8 62,89 4 508 1017,63 0,98

Ba3oBasi CKOPOCTb CMBOJIOB ONpefensieTcs Kak CKOpoCTb, C KOTOPOW nepefarnTcs CUMBO/bI Npeamoyribl.
BasoBas ckOpocTb, COOTBeTCTBYHOLWaa 3HavyeHno UMK no ymonyauuio 16,10 Mly, coctasnset 1 MAH cumB./cC.
OTa CKOpOCTb CMMBOJIOB COOTBETCTBYET A/IMTENbHOCTU CUMBOJIOB Npeam6bysbl 7psym 993,59 Hc.

Ta6bnuua 5— Kagp-3aBucumbie napameTpbl

MapameTp OnucaHue 3HaveHune
KaHan Homep KaHana oM3NYeCcKoro ypoBHSI CBEPXLUMPOKOMOMNOCHOTO pajmo- clno15
nHTepcpelica
PR mean  CPeAHAA UM (MI'y) 16,1 62,89
KonnyecTBo 3N1EMEHTOB CUrHasia Ha CMMBOT NpeamMoy bl 496 508
A NTENbHOCTb CYMBONA Npeambyrsibl (HC , ,
psym an 6 993,6 1017,6
*Async Konnuectso CYMBO/IOB B CUHXPOHM3MPYIOLLEli NocnefoBaTelbHOCTN na- Ot 64 no 4096
Keta
Aisync [nTenbHOCTb CMHXPOHU3UPYIOLLE nocneaoBaTelbHOCTU nakeTa (MKC) Ot 63,6 Or 65,1
o 4069,7 [0 4168,2
rsfd Konnyectso cMMBOJIOB B pasfenvresie Havana Kagpa 8 (nnn 64)
NSt [nnTensHOCTb pasgenutens Havana kagpa (MKC) 7,9 (wn 63,6) 81 (mm 65,1)
Npre Uncno cumonos B npeambyne SHR Ot 72 po 4104
(vnn ot 128 no 4160)
~pre JnutenbHocTb npeambysnbl SHR (MKC) Oor 715 Ot 73,3
no 4077,7 0o 4176,3
(wnm ot 127,2  (vnm ot 319,5
[0 4133,3) [0 4422,6)
ACCA-PHR  KO/MUECTBO MY bTUNIEKCUPOBAHHBLIX CUMBOJIOB NMpeamMby/ibl B 3aro/10B- 4 vimn 32
Ke (h13nyecKoro ypoBHs
weCA-data  KO/IMYECTBO  MyJILTUN/IEKCUMPOBAHHBLIX CMMBOJIOB Npeambysibl B noje Fpre/ (4" rdsym/M)
JaHHbIX
MpumeyaHne — 3HaYeHUs1 B CKOOKAX MPUMEHSIOTCA K CKOPOCTU nepegayn gAaHHelx 110 k6/c.

HakoHel, ANA KaXA0ro CBEPXLWMPOKOMONOCHOIO Kajpa, COCTOALEro U3 CUHXPOHU3NPYIOLLLEro 3arosioBka
(SHR), pasgenutens Havana kagpa (SFD), 3aronoska cusndeckoro ypoBHsa (PHR) 1 nonsa gaHHbIX cyw,ecTBy-
10T YeTbipe BO3MOXHble A/INTe/IbHOCTW 3aronoBka SHR. 3To npoucxofuT M3-3a YeTblpex BO3MOXHbLIX AJINH
nonsa cuHxpoHusaumn SYNC B 3aronoske SHR, kak onucaHo B pasgene 5.3.5. lMone cuHxpoHmnsauunm SYNC
COCTOMT 13 NOBTOPEHUSA CUMBOJIOB Npeambysbl. KonmyecTBo NOBTOPEHUI A CMMBOJIOB Npeambysibl MOXeT ObiTb
64, 1024 wnu 4096 nnn npuHMMmaTtb HeobGs3aTesnbHble 3HauveHus 128, 256, 512, 1536 wnm 2048. 3Tn pas-
NNYHblE ONUHbI NONAA cUHXpoHu3auum SYNC npuBoAAT K pas/iMyHON ANMTENbHOCTU CBEPXLWMPOKOMNOI0CHOrO
kagpa. CBf3b MexAy AJIMHOW MoNA CUHXPOHM3AUMM WM ANMTEeNbHOCTbI0 Kajpa nokasaHa B Ta6nuue 5. Mocne
BCTaBku pasgenntens SFD (SFD mMoxeT 6biTb gNHOK 8 nnn 64 cumBona npeambysibl) oblwas AMHa 3arosioB-
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ka SHR (B cumBonax npeambynbl) coctasnset JUpre, kak nokasaHo B Tabnuue 5, a 310, B CBOK ovepe/b, BegeT
K BO3MOXHOW AnuTtenbHocTn 3arosioBka SHR, 0603HauyeHHO kak [pre. Mocne co3gaHusa 3aronoska SHR kaap
pononHsaeTtca 3aronoskom PHR, anuHa kotoporo Ahdr coctaBnsieT 16 cMMBOJ/IOB, a ANIMTENBHOCTb 0603Hava-
eTcsa kak TMr 3HaveHnms napameTpoB ANUMTENbHOCTU Kagpa npvBegeHbl B Tabnuvue 5.

5.3.5 CuHXpOHM3MpYyoWwnii 3arosioBok (SHR)

Mpeambyna SHR gomkHa gob6aBnaTbCcs nepepg 3aronoBkoMm gpuanyveckoro yposHs (PHR), uTo6bl noOMoOYb
anropuTMy npMemMHuKa C YCTAHOBKOW aBTOMATMYECKOlM PerynmpoBKU yCWUEeHUS, BbIGOPOM pasHeceHus aH-
TEHH, MOJIlyYEHNEM CUHXPOHMU3aLUW, TPyObIM U TOYHBIM BOCCTAHOBJ/IEHWEM YacTOTbl, CUHXPOHMU3aLMel naketa
M Kagpa, OLUEeHKON KaHana u onpefesieHnem nepefHero poHTa curHana Aas onpefeneHns pacctosaHus.

B HacToswem nognyHkTe onpefenslTcsa yeTbipe pasnnuyHble ob6ssaTenbHble npeambynbl: npeambyna
no ymosi4aHui, KOpoTkas npeambyna, cpefHsas npeambyna v gnnHHas npeam6yna. Kakyiw npeam6yny uc-
nosb3oBaTh Npu nepejaye Kagpa, onpefeniieTcs ypoBHeM MPUNOXEHUS.

PucyHok 6 nokasbiBaeT CTPYKTypy npeaMmbynsl SHR. NMpeambyna mMoxeT 6biTb pasfesieHa Ha ABe OTAe b-
Hble yacTu: nosie SYNC (CMHXpOHM3auMsa nakeTa, OLeHKa KaHasna W nocsefoBaTe/lbHOCTb U3MepPEeHUs paccTo-
aHusa (ranging sequence) u none SFD (nocnefoBaTenbHOCTb — pasfennTenb Hadana kagpa). AnutenbHocTu
3TUX yacTeli npuBeaeHbl B Tabanue 5. MoanyHkTbl 5.3.5.1 n 5.3.5.2 getann3npyoT pasHble YacTn npeamobybl.

SFD ana ponosHUTeNbHOW HU3Ko ckopocth 110 k6/c

-S. -S -S. -S. -S. -S.

'sync ' sfd
PucyHok 6 — CTtpykTypa npeambynbl SHR

5.3.5.1 TMone cuHxpoHmn3aumm (SYNC) 3aronoska cuHxpoHusauum (SFIR)

Kaxpan ceTb, paboTtaiwas Ha O4HOM U3 PU3NYECKUX KaHaN0B CBEPXLINPOKOMNO/IOCHOIO pafnonHTep-
oeiica {1— 15}, ngeHTnduympyeTtcsa Takke KogoMm npeamb6ynbl. Kog npeambynbl ncnonb3yeTcs Ans nocrTpoe-
HUS CUMBONOB, KOTOpble cocTaBnalT yacTb SYNC npeambynbl SHR, kak nokasaHo Ha puUCYHke 6.

dn3nyecknin ypoBeHb CBEPXLUIMPOKOMOSIOCHOIO pajnounHTepdhelica nopaepxvBaeT ABe ANWHbI Koda
npeamb6ynbl: kKogoBasa AnvHa 31 v 4oNosIHUTeNbHaa KogoBas AnnHa 127. Kaxablii kog npeam6ynbl — 3T0 No-
cnepfoBaTeNIbHOCTb KOAOBbIX CUMBOJ/IOB, COCTaB/IEHHbIX U3 TponyHoro andgasuta {-1,0,1} n BbIGpPaHHbLIX ANA
MCNo/sb30BaHUA Ha (PM3NYECKOM YPOBHE CBEPXLUMPOKOMNOJSIOCHOIrO pajuouHTepdelica ns-3a CBOMX upeasb-
HbIX CBOWCTB nepuoanyeckon aBTokoppensuun. Kogosble nocnefoBaTenbHOCTM ANMHON 31 nokasaHbl B Tab-
nuue 6, a Ko40Bble NocAefoBaTelbHOCTU ANNHONM 127 noka3aHbl B Tabnuue 7, rae oHM NpoHyMepoBaHbl oT 1
no 24 (Cj, i=1,2, .. 24). Neps.ble 8 kogoB (MHAeKC 1—8) — anuHoii 31, a ocTaBwmecs 16 (MHAekc 9—24) —
AnuHoii 127. Bbibop, kakue kogbl MOTyT 6blTb NCNOMb30BaHbl B K&XA40M W3 KAHA/I0B, OTPaHNYeH, N KOHKpeTHoe
HasHauyeHne KoAOB caenaHo B Tabnuuax 6 n 7. A UMeHHO, nocnefHuin ctonbel B kKaXaon Tabnvue ykasbiBaeT
Habop HOMEpPOB KaHasI0B, paspelleHHbIX A9 UCNOoNb30BaHNA Koda. Takoe orpaHnyeHme kofdos obecneymnsa-
€T, UT06bl KOAbl C HAUMEeHbLIEe B3aMMHOIW Koppensunein Ncnosib3oBasnch B TOM Xe kaHasne. Kpome Toro, 8 u3
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KOA40B ANNHOW 127 3ape3epBUPOBaHbl A8 UCNOMb30BAHUSA TOMTbKO C YACTHbIMU MPOTOKOMAMU M3MEPEHUs pac-
CTOSIHASI 1 HE UCMOJIb3YKTCA NMPY HOPMasibHON paboTe. DTO OrpaHMyYeHue Takke ykasaHo B TPeTbeM CToNGLe

Tabnuuybl 7.

Ta6bnuua 6— TpouyHble koabl gnnHon 31

Homep kopa Koposas nocnenosare/isHOCTL Homep kaHana3®

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+00-0000-0+0- 2,509 13
4 0000+-00-00-++++0+-+000+++00-0- 2,59 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 ¢ Homepamy oT 1 40 6 MOryT Takke 6bITb MCMOIb30BaHbI AN KaHanoB 4, 7,
Mosiocoii nponyckaHus wmpe, Yem 500 MIL), ecnm xenare/bHbl MeXKaHaslbHble CBA3N.

Tabnuua 7— TponyHble Koapl AnHOW 127

11 n 15 (To ecTb KaHasoB C

Howmep koma Koposas nocrienosare/isHOCTb Howvep kaHanal)

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-- =3 8 81 <
+00++-+0+-0+0000-0-0-0-++-+0+00+0+000-+0+++000—-+++0000+++0-- e

n -+-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 +000--0000--++0-0-0++++++0+0-00-+0++00++-0++0+-+0-00+00-0--000-+- 1—15; Tonsko DPS
00+0000-0++-00000+-0-000000-00-+-++-+000-0+0+0+++-00—00+0+000

14 +000++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; Tonsko 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+0++-+-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

14

+++++0000-0+0+-000+00+++-00-0+00+00+0-+0+0+0-00000—00+0000-+-0



FOCT P 58082—2018

OKoHuaHVe Tabnmupl 7

Homep koga KopooBasi nocrnenosaresibHOCTb Howvep kaHanal)

20 -+00000+0-0000-0000+-0-000-+000+00-00+++0+00++0-00-0 O-O++++++ 4,7, 11, 15
- 0-+-000++-+00+-00-00-000+0+0+0++0+-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- +0-0+-+++++0+00++0000-+0+0000+0+00-0+-0-+00-0+0-0++000+0000

23 000++0+0-+-0-00-0+0+0++0+—00+0000-000+00+00-+++0-0+00000+0++- 1—15; Tonsko 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—m0+-++00+—- 1—15; Tonbko DPS
++0+00+00+0-0-+-0-0+0+00 000+++++00+0-+00—000-0++-+0—
+00+000+0000++0

a) Kogbl ¢ Homepamu ¢ 9 no 13 MoryT Takke ObITb UCMO/b30BaHbl ANs kaHanoB 4, 7, 11 1 15 (To ecTb KaHanNoB C
nosiocoil nponyckaHus wupe, yem 500 ML), ecnu xenaTesibHbl MEXKaHa/IbHbIe CBSA3M.

Cnepyet 06patuTb BHMMaHuWe, 4TO NPUCBOEHNE KOLOB npeamMbysbl kaHanam 6bls10 caenaHo Tak, YToObl
paspewnTb MeXKaHasibHble CBA3W. ApyrMmu cnoBamu, UMeeTcs BO3MOXHOCTb, 4TOObI npubop, paboTtatownii
Ha wwunpokononocHom kaHane {4, 7, 11 wam 15}, mor o6wwaTbLCsa ¢ YCTPONCTBOM MO KaHasny, C KOTOPbIM €ro pa-
604Mii KaHan nepecekaeTcs.

Mpn ncnonb3oBaHuUM i-ro TpomyHoro koga nose SYNC fonKHO coCcToATb M3 Alsync MOBTOPEHUIA CUMMBOA
Sj, rae Sj — aTo koa Cj, paclwmpeHHsblii no genbta-pyHkunu bL AnuHoii L, ykasaHHoli B Tabnuue 4. Onepauus
pacwupeHus, rge kog Cj pacwwupseTca 40 AMTENbHOCTM CHMMBOa npeambynbl, npuBefeHHON B Tabnuue 4,
ONnunCbIBaeTCA MaremMaTu4yecku BblpaXkeHnem

S =Cj &bL (n)

» n J1 n=0
K" [0 n=12..L-1,

roe onepatop «0» o603HavaeT npousBeaeHne KpoHekepa. Mocrie BbINOSHEHUA onepauun KpoHekepa cuM-
BO/T NpeamGy/ibl hOpMUPYETCs, Kak nokasaHo Ha pucyHke 7, rae L - 1 Hyneil BCTaBfeHbl MeXAy KaxibiM
TPOUYHbIM 3nemMeHToM Cj.

KoadhhmumeHT paclumpeHus L, KoNn4ecTBo 3/IEMEHTOB COO6LLEHNS HA CUMBOJ, A/INTE/IbHOCTH CUMBO/A
npeam6ynbl 7psym n 6a3oBasi CKOPOCTb Nepefayn CYMBOJIOB ANl pa3HbIX KaHaNoB NpuBefeHbl B Tabnuue 4.

cj(o) 0 0 0 ci(1) 0 0 0 Ci(L-1) 0 0 0

! L sanemeHTOB curHasia 1 Sj 7psym
W W
| CumBON §j ANUTENLHOCTLIO Tpsym

PucyHok 7 — lMocTpoeHue cumBona S, u3 koga g

5.3.5.2 Pas3penutens Hadana kagpa (SFD) 3aronoBka cuHxpoHusauum (SHR)
UT06bI YCTAHOBUTL CUHXPOHM3ALMIO Kagpa, Ao/KeH 6biTb fobaBneH pasgenuTtens Hadana kagpa (SFD).
®un3nyecknii ypoBeHb CBEPXLUMPOKOMNOJIOCHOIO pagnouHTepdieiica Mcnonb3yeT KOPOTKUIA pasgenuTtens Ans
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«0b6s3aTenbHOl» (MO yMOMYaHWIO) U CPefHEe CKOpOCTel nepefayn OaHHbIX U OJIUHHBLIA pa3genuTtens Ans
[ONOMHUTENbHOW HU3KOM CKOpOCTWM nepegaunm gaHHbix 110 k6/c, Kak moka3aHO Ha pucyHke 6. KopoTkuii pas-
penutens SFD gomkeH 6biTb TpOUYHbIM kogom [0 +10-1+2100 -1], paclwMpeHHbIM C MOMOLLbI AenbTa-
hbyHKuMmM 8L(n) aHanornyHo cumeonam npeambynbl S{ rae camblii NeBblii GUT AO/MKEH NepefaBaTbCsA NEPBLIM.
JononHnTeNnbHbIA ANWHHBIA pa3genuTenb A0/MKEH ObiTb NOMyYeH B pesysibTaTe aHalornMyHoro paclivpeHus
nocnepgosartensHoctn [0 +1 0-1 +1 00-1 O0+1 0-1 +1 00-1 -1 00+1 0-1 0+1 0+1000-1 0-1 0-1 0O
+10-1 -1 0-1 410000+ +100-1 -1 -1 +1-1 +1 +1 000 0 +1 +1]. CnegyeT 06paTUTb BHUMAHUE, YTO
ONVHHBIN pasgenutens SFD B BoceMb pa3 A/IMHHEEe, YeM KOPOTKWUii, U COCTOWUT u3 64 cMMBOI0B npeambynbl,
TONbKO 32 M3 KOTOPbIX akTUBHbI, a apyrne 32 — Hynu. CTpykTtypa 3aronoska SFIR v ABYX BO3MOXHbIX pasfe-
nuTtenein Havana kagpa nokasaHbl Ha PUCYHKe 6.

5.3.6 3aronosok husmyeckoro yposHa (PHR)

3aro/10BOK PM3NYECKOr0 YPOBHS, MOKa3aHHbIN Ha pUCyHKe 8, Ao/MKeH ObiTb A06GaB/iEH MOCNE CUHXPO-
HU3Mpylowen npeambynbl. 3arolOBOK cOCTOMT U3 19 6MTOB U NepepaeTt nosyvarento mHpopmauuo, Heobxo-
OUMYI0 [ YCNELWHOro AeKoAnpoBaHua naketa. 3aro/ioBOK COLEPXUT MHGOpMauuio 0 CKOPOCTM nepefayu
LaHHbIX, Ucnonb3yemMon ansa nepegadm 6noka PSDU, gnutenbHOCTb npeambynbl TEKyLW,ero kagpa v AanHy
nognexaumx nepegavye gaHHoiXx. Kpome T0ro, WecTb 6MTOB KOHTPOAS YETHOCTU MCNO/b3YOTCHA ANA AOMOJTHU-
TeNbHOWN 3awmnThl 3aronoBka PFIR npoTnB owWMGOK KaHana.

55”12345678 9 10 u 12 13 14 15 16 17 18
Rl RO 6 L5 14 L3 L2 L L0 RNG EXT Pl PO C5 C4 C3 Cc2 c1 (60)

=

5 So
CKopocTb L o1 Anvtens- BWTbl KOHTPONA YETHOCTU
nepegaun [OnuHa kagpa § 3 g 5 HOCTb (ncnpaBneHnsa ogHON 1 06HapyXeHus
JaHHbIX ES = § @ nNpeambynbl [BYX OLUMOOK)

© o ®

o

PucyHok 8 — HasHauyeHue 6utos 3aronoska PHR

3aronoBok PHR pomxeH nepepaBaTbCcs € Ucnonb3oBaHuem mogynsunu BPM-BPSK, onucaHHoi B 5.4.
3aronoBok PHR gomkeH nepepaBaTbCs C HOMWHA/IBHOWM ckopocTbio 850 kb6/c AN BCeX CKOpPOCTEW nepepgauyu
AaHHbiX 850 K6/C 1 Bbile N C HOMUHANBLHOM CKOPOCTb 110 K6/C MpM HU3KOW HOMMUHANIbLHOW CKOPOCTWU nepe-
Jaun gaHHbIX 110 K6/C.

5.3.6.1 Monsa 3aronoeBka PHR «ckopocTb nepefauun», «AfnHa», «nakeT N3MepPeHnss pacCcTOSHNNA»,
LWNPEHNE», «A/INTENBHOCTL NpeamMmobynibi»

lMone «CKOpOCTb Nepefayn faHHbIX» OO/HKHO COCTOSATb M3 AByX 6mTOoB (R1, RO), KOTOpblE yKa3biBalOT
Ha CKOpOCTb nepepgayv AaHHbIX nosydyeHHoro 6noka PSDU. Butel R1-R0 ycTaHasninBalwTcA cornacHo tabnu-
ue 9. Mo ymonuaHunw 6uTbl R1-RO gONXHbI OGbITb YCTAHOBMEHbI B 3HavyeHMe 01, MOCKO/bKY 3TO €AUHCTBEHHAasA
o6a3aTenibHasA CKOPOCTb Nnepegayn faHHbIX, KOTOpas noAAepXvwBaeTcs B COBMECTMMON peanusauyumn gusnye-
CKOTO YPOBHS CBEpPXLLIMPOKOMNO/IOCHOTO paguonHTepdelica. Mogaepxka gpyrux CKOpocTein nepegayn AaHHbIX,
yKasaHHbIX B Tabnuue 9, sBnsetca onynoHasibHOMN.

Mone «pnavnHa kagpa», L6-LO, AO/MKHO 6biTb 6€33HaKOBbIM 7-6UTOBbLIM LE/IbIM YUC/IOM, YKa3blBaloLwW,num
yucno oktetoB B 6n1oke PSDU, nepegadvy koToporo nogyposeHb MAC B HacTosiwee Bpems 3anpawiuBaeT y
PN3NYECKOTO YPOBHSA.

But «nakeT namepeHusa paccroaHua» (Ranging Packet bit, RNG), ecnu nmeet 3HayeHue 1, ykasbiBaeT
Ha TO, YTO TeKyLW Wil Kagp ABASETCHS KaApoM M3MepeHWs paccTosaHusA. B npOTMBHOM criyyae OH ycTaHaB/iuBa-
etca B 0.

BuT «pacwunpeHune 3arosioBka» (Fleader Extension bit, EXT) 3ape3epBupoBaH g5 6ygyu,ero pacwuvpe-
H1a PFIR. 9ToT 6UT fonxeH 6biTb paseH 0.

Mone «anuTenbHOCTbL nNpeambynbl», P1-PO npeactasnseT coboli gnnHy (B cMmBosiax npeambynbl) ya-
ctm SYNC 3aronoBka cuHxpoHusauum (SFIR). P1-P0 yctaHaBiMBarTcsa corsiacHo tabnuue 8. Mo ymonyaHuio
napameTp «ANUTENBHOCTL NpeamMmbynbl» ycTaHaBnmeaetca 01, yTo COOTBETCTBYET A/IMHE MONA CUHXPOHU3A-
LU 64 cMmBONOB Npeambybl.
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Tab6nuua 8 — 3HauyeHVs Nons «4IMTEeNbHOCTb Npeamoy bi»

P1-PO [JrvHa nons cuHxpoHmsauym SYNC B cumBoriax (S))
1 64
10 1024
n 4096

Mone «ANWTENBHOCTbL NpeamMbynbl» NpegHa3HayYeHo ANS UCMONb30BaHUA BO BPeEMs onepauunii nuamepe-
HUS1 paccTOSAHUS U UCNONb3yeTCsA NMPUEMHMKOM Kadpa (PM3n4YecKoro ypoBHs, YTOGbI MOMOYb ONpeAennTb, Ha
KOTOPOM CMMBOJIE Npeambynbl (hM3NYEeCKNin YpOBEHb CBEPXLUINPOKONOSIOCHOIO pagnonHtepderica noayumn u
Hayan oTcnexusartb npeamobysny. NMPUeMHUK MOXET UCMONb30BaTh Nofe «AJUTENbHOCTb Npeamoby/ibl», YToObI
YCTaHOBUTb 3HAYeHWEe ANNTENbHOCTU COBCTBEHHOI NpeamO6y/ibl Ha OCHOBAHWWU MOMTYYEHHOrO 3HAYEHUA MpK
nepejavye naketa mamepeHusa paccrtoaHma ACK. dakynbTaTuBHble 3HayeHua 128, 256, 512, 1536 un 2048
He MOryT 6bITb 3aKo4MpOBaHbl B 3arosioBke gmsnyeckoro ypoBHsa PHR, HO MOryT 6biTb BbISICHEHbI B Mpu-
eMHMKe NyTeMm nojcyeTa KonmyecTBa CMMBOJIOB MOJIyYEHHOW npeaMbynbl. Ecnm ncnonb3yeTcs O4HO M3 3TUX
[OMOTHUTENbHbIX 3HAYEHWI, KognupoBaHne 3aronoska PHR gomkHo 6bITb 6AMXaAWLMM MEeHbLWNM 3HavYeHneM
ONVIHBI.

Ta6nuua 9— HoMUHa/IbHbIE CKOPOCTM Nepefaun AaHHbIX

R1-RO CkopocTb nepegaun aaHHbIX (MO/C)
00 011
01 0,85
10 6,81
n 27,24

5.3.6.2 KoHTponbHbie 6utel SECDED 3aronoska PHR

Mone SECDED (6MTOB 4YeTHOCTM AN WUCNpaBAEHUS eAWHUYHON WM OBGHapyXeHWUs ABOWHOWN owunbKn),
C5-CO0, saBnsetcsa HaboOpoM M3 WeCcTn 6MTOB KOHTPONS YETHOCTU, KOTOPble UCMOMb3YHTCA ANA 3alWuTbl 3aro-
noeka PHR oT own60K, BbI3BAHHbLIX WyMaMn 1 HapyweHusamun kaHana. butel nonas SECDED — 370 npocToi
6/104HbI KOA4 X3MMMWHra, KOTOPbIA MO3BOMAET McnpasBaATb OA4HY OwWWOKYy M 06HapyXuBaTb ABe OWMWOGKM Ha
npuemMHuke. 3HauyeHus 6utoB nons SECDED 3aBucat ot 6utoB 0— 12 3aronoska PHR u paccuntbiBatoTCA
crnepgyluwmnm obpasom:

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 Tone paHHbIX

Mone paHHbIX ABNSETCHA NOCNeAHUM KOMNOHEHTOM 6510ka PPDU v kogupyeTcs, Kak nokasaHo Ha pucyHke 9.

PucyHok 9 — lMNpouecc kogMpoBaHus Noss faHHbIX

XOR — uckntovatoee WA
17
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Mone faHHbIX AOMKHO hopMmupoBaThbCA crefylolWmmMm o6pa3om:

- 6nok PSDU kogupyeTcsa C MOMOLbO cuctemaTmyeckoro 6,104Horo koga Pnga — ConomoHa, KoTopblii
nob6aBnseT 48 6UTOB YETHOCTU, Kak onucaHo B 5.4.3.1;

- BbIXOAHble faHHble 6n04HOro koga Puaga — Co/loMOHa, KOAUPYKTCHA C MOMOLLbID CUCTEMATUUYECKOro
CBEPTOYHOro Kogepa, Kak onucaHo B 5.4.3.2, 3a UCKIKYEHMEM CNy4vyaeB, korga CooTHoweHne Butepbu B Tab-
nuue 3 coctasnset 1,0. B aTux cnyyasx cBepTOYHbIA KOfLep 06XxoaAnTcs;

- KOAMPOBaHHbIA 610K pacwMpsaeTcs M MoayanpyeTcsa ¢ nomouwblo mogynsauun BPM-BPSK, kak onuca-
HO B pasgene 5.4.

5.4 Moaynsauusi (oU3nMUYeCcKoro YpoBHS CBepPXLIMPOKOMNO/IOCHOIo paanonHTepdeiica

5.4.1 MartemaTu4dyeckme OCHOBbI MOAYNALNN
dopma nepegaBaemMoro curHana Ha NPoTsHKEHUN MHTepBana k-ro cMMBO1a MOXET OblTb BblpaXeHa Kak:

cpb
XW(O=[1-2gf] £ [I-2sntWcpB] (f-g " rBPM-ft(% burst- nrc).

JT0 ypaBHeHMe* onucbiBaeT NCeBAOC/yYaiiHylo NepecTpoiiky co ckpeM6IMpoBaHUEM MOASPHOCTH, KO-
TOopas y/nydlwaeT BO3MOXHOCTU MOAAB/EHNS MOMeX (PU3MYEeCKOro YPOoBHSA CBEPXLIWPOKOMO/IOCHOIO PajnouH-

Tepdpeiica. K- uHTepsan cmMmBona HeceT B cebe ABa MH(OPMaLMOHHbIX 6UTa Og” 1 e{0,1}. But g\k*

KoAupyeTCca B NO3MLMIO Nayky, a %I/IT 85) KogupyeTca B MONSPHOCTb NayKm.

MocnepoBatensHoctb sn+kN  «{0,1},/? =0,1,..., Alcpb-1 — kop cKpeM6AMpPOBaHUSA, WCNOMb3yeMblii
Ha NPOTAXEHUN MHTepBana /c-ro cCMMBoONa;

[?{*) e|o,1-A/hop - i j — k-2 no3vumsa nayku,;

p(t) — dopma nepesaBaeMoro MMMynbca Ha BXOA4E aHTEHHbI.

McespocnyualiHasa nepecTtpoiika /?M obecneynBaeT nogas/ieHNEe MHOroOMosb3oBaTesibCknx nomex. llo-
cnefoBaTe/IbHOCTb CKPEMOIMPOBAHNA 3/IeMEHTOB curHana sn +kNogb obecneunBaet gononHMTEeNbHOE noja-

B/IeHMWE MOMEeX MPU MCMOSIb30BaHUN KOT€PEHTHLIX MPUEMHUKOB, a TakKXe CrekTpasibHoe CraaxusaHue nepe-
JaBaemoro curHana. CnegyeT o6paTuTb BHMMaHue, YTO ypaBHeHMe onpegensieT nepejaBaeMblii curHan B
JeicTByOWeEM MHTepBase naykm UMMYNbCOB; Ha BCEX APYTMX BO3MOXHbIX MO3MLMUAX MAyKM CUTHaN He nepe-
faertca.

OnopHbIi MOAYNATOP, MAAKCTPUPYLWNA Mmogynsaunio BPM-BPSK, npuBegeH Ha pucyHke 10.

PucyHok 10 — OnopHblii MOAyIATOp CMMBOJIOB*

* MapameTpbl 'BpM, Thurst, 'c onncaHb! B 5.3.2.
** Ha pucyHke 10 0603HaueHne FEC — npsimasi KOppekuys OLLMOOK.
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34ecb cnefyeT oTMeTUTb, YTO Kogdep FEC He ucnonb3yetcs, ecnivm KoOadpuumeHT Mmogynsaumm Butepbu
cocTaBnseT 1, kak onucaHo B 5.3.7. B aTom cnyyae kogep FEC 3ameHsieTCca My/bTUNIEKCOPOM, KOTOPbIA A0N-
XEH HanpasBnATb YeTHble OUTbI Ha BXOA NO3MLUW, & HeYeTHble BUTbl — Ha BXO4 NONSPHOCTY.

5.4.2 PacwwupeHne

M3meHsAwoLWwasaca BO BpEMEHM paclunpsaowan nocnefosare/ibHOCTb sn+/(AcpbH nameHsatowaacsa so spe-
MEHW nocnefoBaTeibHOCTb NCEBAOCNYYAHOW NnepecTpoikm /?M AOMKHbI hopMMPOBaTbLCA M3 00LLEro CKpeM-
6nepa PRBS*.

[ns ckpem6nMpoBaHWs AO/MKEH MCNOMb30BaTbCA Nopoxgawwmii mHorouned g(D) = 1 + D14 + D15, rge
D — 370 3N1eMeHT 3af4epPXKn C ANMTE/IbHOCTbIO, PaBHOW A/IMTENIBHOCTU 3/IeMeHTa curHana Tc. OTOT MHOrou-
NleH He ToNbKo chopmupyeT NocnefoBaTelbHOCTb MakCMManbHON ANHbI, OH TakXe ABASETCH OCHOBHbIM (He-
NPOu3BOAHbIM) MHOrouYsieHoMm. MocpeacTBOM AaHHOrO MHOrO4Y/leHa reHepupyeTcs COOTBETCTBYIOLWMIA BbIXOA,
ckpembnepa:

Sn=sn_14© sn_15 n=0,12, ..

roe O o603HavyaeT c/oXeHne no mMoaysw 2.

Peanusauna ckpembnepa B BuAe perncrtpa cgsura c nvHeliHol obpaTHoin ceasbto (PC/IOC) nokasa-
Ha Ha pucyHke 11. PCNOC ponxeH 6blTb MHMUMANM3MPOBaAH Ha MOMEHT nepegaum 6uta 0 3aronoska PHR.
CnepnyeT 06paTuTb BHMMaHWe, 4To /Ngpb MOXET MEHSATbCA B 3aBMCMMOCTM OT CKOPOCTM nepefayn faHHbIX U
4yacToTbl nepegaynm MMNYnbCOB, MCNOMb3YyeMbIX Ha NpoTsxeHun PSDU. PCJ/ZIOC He gonxeH cb6pacbiBaTbCs
nocne nepepgayun 3aronoska PHR.

PucyHok 11 — Peanuzaumsi ckpemb6niepa B Buge PC/I0OC

HauyanbHoe coctosiHue PCJIOC go/mKHO onpefensaTbca M3 koga npeambysbl nocpeacTBOM CHavana yaa-
NleHns BceX HyJIeBbIX CUMBOJIOB S B TDOMYHOM KOZe, a 3aTeM 3aMeHbl BCeX oTpuuaTesibHbIX efuHul (-1s) Hy-
namu. MNepeble 15 6UTOB pe3yNbTUPYIOLWENA ABOUYHOM CTPYKTYPbl AO/KHbI 6bITb 3arpyxeHbl B PC/IOC. Tabnu-
ua 10 nokasbiBaeT NpUMep BbIlWEONNCAHHONW npoueaypbl Ana koga npeamb6ynsl C6 (kog npeambynbl Homep 6,
annda 31, cm. Tabnuuyy 6). Tabnuuya 10 nokasbiBaeT HayallbHOE COCTOsSHME, a Takke nepBble 16 BbIXOAHbIX
6uUTOB CKpembnepa.

Ta6nuuya 10— Mpumep HavanbHOro coctostHust PCIOC ons koga npeambynbl 6

VicxopHoe cocTosiHve Bbxog, PC/IOC: nepeble 16 6uT
(S15>S14.... 10 s0,s.,,..., 15 (sOnepBbii Mo BpEMEHM)
111000101101101 0010011101101110

Cnepyet 06paTuTb BHMMaHWe, YTO Aaxe ecsiv Kaxpaoe YCTPOWCTBO B CETU MCMNOMb3YeT OfAHM U Te Xe
HayanbHble ycTaHoBkM PCJ/IOC, cBf3b ABASETCA aCUMHXPOHHOWN, Tak YTO NceBAOC/yYaiHas nepecTpoiika u
ckpemb6npoBaHne obecneuymBalT NogaBneHne Nomex.

* PRBS — niceBAoC/yYaitHas ABoMYHasi NocnefoBaTebHOCTb.
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PCNOC ponxeH paboTaTb C TaKTOBOW 4acToOTOl, paBHON MakcumanbHoW UMW, coctaBnswouei
499,2 MrluU, Kak ykaszaHo B Tabnuue 3. B TeyeHne K-ro nHtepsasa cumona PC/IOC gomkeH CABUHYTbCS Ha
Alcpb TakTOB, M Ha Bbixofe ckpem6sepa A0MKEH ObiTh K-l 3/1eMEHT CKpeMbMpyolLLero koaa:

ntikee "1 Acpb 1

Bonee Toro, /c-A no3uumsa nceBpocayyvainHoin NnepecTpoiriku AosHkHa ObiTb paccuMTaHa cnegywwmm o6-
pasom:

[TW = 2°STAGDH2 IST +y .+ + 2180 14 g,

roe T = log2(/Vhop).

Kak nokazaHo B Tabnuue 3, KOZIMYECTBO BO3MOXHbIX M3MEHEHNH no3nymn navkm nmnynscos Ahop Bcer-
Ja cTeneHb ABONKW, a cnefoBatenbHO, T — Bcerga uenoe uucno. Cnegyet obpaTuTe BHUMaHue, 4To A1
NVepb < T PCNOC cuHxpoHusmpyetcsa JUcpb pas, He T pas.

Onsa ob6sa3zatenbHOro pexunma co cpegHein UMM nepegaum gaHHbix 15,60 MMy KOAMYECTBO BO3MOXHbIX
U3MEHEHUI MO3ULMM Navykm UMMNYyIbCOB — 8, Kak nokasaHo B Tabnuue 3, cnepoBatenibHO, T NpPUHUMAET 3Ha-
YyeHue 3 M COOTBETCTBYHOLW,AA NceBAocnyvyanHas nocnefoBaTeibHOCTb U3MEHEHWA NO3ULMM Nadvky NMNYNbCOB
cnegywouwas:

n = skNcpb +2s1 + kNcpb + 4s2 + /(Aleps-

5.4.3 Mpamasa koppekuus owmnbok (FEC)

Ncnonb3lyemass hM3MyeckuM ypoBHEM CBEPXLIMPOKOMO/IOCHOTO pagnounHTepdeiica npamas Koppekuus
owwnbok (Forward error correction, FEC) siBnsieTca KackafHbIM KOLOM, COCTOSILLMM U3 HAPYXHOro cuctematu-
yeckoro 6no4Horo koga Puga — CoONOMOHa U BHYTPEHHEro CMCTeMaTU4ecKoro CBEpPTOYHOro Koga NOJSIOBUH-
HOli cKkopocTM (C COOTHOWeEHUeM Butepbu 1/2). BHyTpeHHWI A CBEPTOYHLI/ KOA Heobs3aTefNlbHO BK/OYEH Ha
BCEX CKOPOCTSAX Nepefayn AaHHbIX; CTPOKM M3 Tabnuubl 3, rge cooTHOWweHue Butepbu — 1, ykasbiBalT, UTO
BHYTPEHHWIA CBEPTOUHbIN KOA4 OTKAKYEH A1 YacTu kagpa PSDU.

KoaupoBaHne c npsamMoil Koppekuuein own6ok 6noka n3 M 6utoB (b0, b1( ..., bm _.,) nokasaHo Ha pu-
cyHke 12. Kogep Puga — CosiloMOHa [0/KEH NPUCOEAMHUTL K UCXoAHOMY 610Ky 48 61MTOB YeTHOCTH, pO,

..., p47. B pe3ynbTarte nosiyyaeTcs 3akoguMpoBaHHbI 6510k Puga — ConomoHa gnuHoin M + 48 6ut. Ecnam co-
OTHOWeHne Butepbu coctaBnset 0,5, cucteMaTnyeckuin cBepTOYHbI/ KOAEp NOMOBUHHOM CKOPOCTU AOJDKEH
3akoampoBaTb MOMYYEHHbIN € Bbixoga kogepa Puga — CosomoHa 6710k B cUCTEMATUYECKN 3aKOAMPOBAHHbIA
610K gnnHoin 2M + 96 6uTOB. CBEPTOYHbLIE CUCTEMATUYECKME OUTbI AO/DKHbI UCMOMb30BaThLCA ANS KOAMPO-
BaHWs U3BMEHEHUSA MO3ULMIA NaYeKk UMMY/IbCOB, B TO BPEMS Kak CBEPTOYHbIE GUTbl YETHOCTU AO/XKHbI UCMOMb-
30BaTbCs OJ/19 KOAMPOBAHUA MNOASPHOCTU MMMY/NbLCOB B naykax. Ecnm cooTHoweHue Butep6bu = 1, yeTHble
6uTbl € Bbixoga kogepa Puga — ConomoHa (bO, b2...... bm 2, pO>r=2....... AN46) O °nXHbl MCnonb3oBaTbCs A1

KOAMpOBaHMA NO3MLMIA Navyek MMNynbcoB, a HeveTHble (b.,, b3, ..., bm_" pv p3, ..., p47) — Ana KogMpoBaHus
NOSISPHOCTM UMNYNbCOB. 34ecb cnefyet OTMETUTb, YTO M — 3To Bcerga YeTHOE 4ucho.

HeKkorepeHTHbI NPUEMHUK HE MOXET «BUAETb» CBEPTOYHbIE OUTbI YETHOCTU (BUTLI NONAPHOCTK), Criefo-
BaTe/IbHO, HEKOTEPEHTHbI MPUEMHUK MOXeT MCNOoNb30BaTb TONbKO Aekoaep Puga — ConomoHa, 4tobbl yayu-
WNTb CBOK 3P PEKTUBHOCTb. KOrepeHTHbIli NPUEMHMK MOXET MCNoMb30BaTh OAMH nb6o 06a anroputMa AeKo-
AvpoBaHusa. 3aechb cnefyeT OTMeTUTb, YTO MOCKOJbKY 06a koda, kak Puga — ConomMoHa, Tak U CBEPTOYUHbIN,
ABNAKTCA CMCTEMATUYECKMMU, NPUEMHUK (BYyAb OH KOTE€PEHTHbLIM MW HEKOTEPEHTHbIM) MOXeT OblTb peasnio-
BaH 6e3 gekogepa c npsAMOi Koppekuuel owmnbok. B aTom cnyyae mHopMaunoHHble 6UTbl NPOCTO BOCCTa-
HaBnMBalwTCA NyTeEM AEMOAYIALMM NO3NLNIA Navyek MMNYyNbCcoB. Tam 6yayT AOMNONHUTENbHbIE GUTbI KOHTPONSA
YeTHOCTM — pe3ynbTart KoguposaHnsa Puga — CONOMOHA, HO OHM MOTYT 6biTb NMPOCTO NMPOUTHOPUPOBAHBI.

M+48 cuctemaTnyecknx 6mUToB (NO3nLMs):

CvicTematnyeckuii CucTematuyeckuii g0 ana n=0,1,...,M+47
M 6uTos kogep Pugpa —  M+48 6utos Kodep
ConomoHa paclupeHns
b0l RS (K+8,K) v A -L...Pom’ P4 CooTHoweHne

Butepbun R=1/2

M+48 6|/|7|_(RB yeTH §}ﬁ (nmjl%ocm):
1., 7

ans n=

PucyHok 12 — TMpouecc koguposaHnsa FEC
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5.4.3.1 KoguposaHue Puga — CosioMOHa

Cuctematnyeckoe kogmpoBaHue Pupga— ConomoHa npoucxoauTt Hapg nonem lanya GF(26), kotopoe
NOCTPOEHO Kak pacwupeHune nons GF(2). Cuctematunyecknin kog Pnga — ConomoHa AOJ/IKEH MCNOAb30BaTb
NoOpOXAaKLWmnii MHOTOYNEH:

3M = ﬁ(X+aK): +55X7 + 61X6 + 375 + 43x4 + 47 X3 +20X2 +6X + 22,
*=1

roe a = 010000 KopeHb NPOCTOro ABOMYHOrO MHorouyneHa 1 +x + x6B none Nanya GF(26).

Mpu kognpoBaHun Pupga — ConomoHa RS6(K+8, K), 6nok / 6ut (npu K = [//6]) koaupyeTcs B KoAoBOe
cnoso / + 48 6uTt. Mpoueaypa kogmposaHus Puga — Co/oOMOHa OCYLEeCTB/ISETCS B creyolme NATh LIaros:

a)jobaBneHne (OUKTUBHbIX BUTOB. Bsok / 6UT MHpopmauun pacwupsetcs go 330 6UT fobaBieHnem
(330- /) (hMKTUBHbBIX (HyNneBbiXx) GUTOB B Hauyasne 6noka. PaclunpeHHblii 6n1ok o603HavaeTca kak {dO, dit
d32g}, rae dO nget nepBbIM MO BPEMEHMU.

b) MNMpeobpaszoBaHne 6MTOB B cumBosbl. 330 6utos {dO, d*, .., d329} npeo6pasywTcs B 55 CMMBO/OB
Pupa — ConomoHa {DO, D1..... D54}, umes cnegyiouiee noNnHOMmnanbHoe npeacraBsieHune:

Dk = abdék +5 + a4d6k +4 + a3d6k +3 + d2dk+2 + ad6k + 1 + dék.

PesynbTupytowme 6-6utoBble cMMBO/bI npeacTaBneHsl B Buge Dk = {d6k +5, dék +4, d6k + 3, dCk + 2,
dék +1, d6k}, roe dék +5— cTapwunii 3Havawmii 6ut, a dék— mnagwunii 3Havalunin 6ur.

c) KogupoBaHune. NHdopmaunoHHble cumBonbl {DO.,.............. D54} kogupyloTcs mocpeAcTBOM cucTema-
Tuyeckoro koga RS6(63,55) B BbixogHble cumsosbl {UO, L/1..... 1/62}, ynopsaoyeHHble cieayllmum o6pasom:

\DK (k = 0.1..... 54)
* \Pk(k = 55,56..... 62),

roe Pk— cumBosibl yeTHOCTH, fobaBnaemble kogepom RS6(63,55).
NHOopMaLNOHHBIA MHOrO4YsIeH, CBfAA3aHHbIA C MHhopMaunoHHbiMn cumsonamu {DO, D1....." 54} o6o-
3HayaeTcs Kak

D(X) - x54Dqg + x53D1 + ... + xD53 + D54.
MHOrouneH NPoBEpPKN YETHOCTU, CBSA3AHHbLIA C CMMBOMIaMX NMPOBEPKM YETHOCTU, 0603HaAYaeTCs Kak
P(X) = x7P55 + 6" 56 + * xPq\ + P2-
CVMBO/Ibl NMPOBEPKN YETHOCTU BbIYUC/IAKTCA Kak:

P(x) = remainder[x8D(X)/<7(X)]

U(X) = x8D (x) + P(x).

d) Mpeob6pasoBaHne cMMBO/OB B 6UTbI. BbixogHble cumBosnbl {UQ Uv ..., U62} npeobpasyoTcs B ABO-
MYHYl0 POPMY C MAYLLUM NEPBbLIM MIAALWKUM 3HavawmMm 6UTOM, coCcTaBnsAs B pesynbtaTte 6710k u3 378 6ut {10,
al> w>"37T7F

e) YpaneHne oUKTUBHbIX 6UTOB. (330 - /) (PUKTUBHbLIX GUTOB, f06aBNEHHbIE HA NEPBOM 3Tane, yaans-
totcs. MepepatoTca Tonbko nocnegHue (/ + 48) 6ut, To ectb {W330_/, u33l _jt ..., u377}, npuuem n330_/ nepe-
fJaeTcs nepBsbIM.

5.4.3.2 Cucrtematnyeckoe cBepTO4YHOE KOAMpPOBaHue

BHyTpeHHWIi CBEPTOYHbIA KOAep AO/KEH MCNOMNb30BaTh KOAOBOE COOTHOWeHne R = M2 ¢ nopoxgatoLwm-
MU MHorouneHamu g0 = [010]2 n g1 = [101]2, kak NOKa3aHo Ha pucyHke 4. MNepep nepegavein Kaxporo kogep
6noka PPDU posxeH 6biTb MHMLMANM3MPOBaAH B NOJIHOCTbIO HyNeBoe cocTosHMe. Kpome Toro, kogep A0/HKeH
6bITb BO3BpaLLeH B MOJIHOCTbIO Hy/NeBOe COCTOAHME nyTem npucoeguHeHus K 61oky PPDU aByx HyneBbiX
6uTtoB. CnegyeT 06paTUTb BHMMaHWE, YTO MOCKOJ/IbKY MOPOXAakLlWwmne MHOToYIeHbl UMET cucTeMaTnuyecknia
Xapaktep, OHW ABNAKTCA HeKaTacTpoUUYeCKUMU.
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Cuctematnyeckuii
o6uUT (6UT NO3NLMN)

BuT yeTHOCTH
(6uT 3Haka)

PucyHok 13 — Cuctematmyeckuii CBEPTOUHbIN Koaep

5.5 PaguoyacToTHble Tpe6GoBaHUA K (PU3NUYECKOMY YPOBHIO CBEPXLLIMPOKOMOSIOCHOIO
pagunonHTepdeiica

5.5.1 Paboune nosockl 4acToT

Habop pabounx nosioc 4actoT onpegeneH B Tabnuue 11. KaHanom no ymonyaHui siBnseTtcsa kaHan 5.

5.5.2 Ha3HayeHus KaHa/10B

Ona kaxgow u3 15 paboumx nosoc 4actoT, onpefesieHHbix B Tabnuue 11, npu HOMUHANbHOI YacToTe
nosTopeHnsa mmnynbcos (YMA) 16 MMy npucsauBaloTca ABa koga npeambynbl anunHol 31, uTo B utore gaet
30 KOMMNNEeKCHbIX KaHanos. Ha dakynbTaTuBHON HOMWHanbHon UYMW 64 MIL [OCTYNHbI AONOMHUTENbHbIE
60 KOMNIEKCHbIX KaHA/OB C UCMOMIb30BAHNEM YeTbipeX KOAOB npeambynbl AnnHoi 127.

Ta6nuuya 11 — Pabouyne nosocbl 4acToT

Homep kaHana (4ecATUYHbINA) LlenTpanbHas uactota fC (Mru) WwnpuHa nonocbl (MIu)
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 XapakTepucTtuku nepegaryvka

5.5.3.1 OcHoBHaa MMNy/ibCHaaA XapakTrepuctuka

dopma nepegasaemoro B aup MMnysnbca U3NYeCcKoro YpoBHSA CBEPXLLINPOKOMNO/IOCHOTO pafnonHTep-
dheiica p(t) gomkHa orpaHmymnBaTbcs POPMOI €ro KPOCC-KOPPENALNOHHOW (DYHKLUN C 3TASIOHHBIM MMMY/IbCOM
r(t). HopmannsoBaHHas B3auMHas KOppensuus ABYX CUTHaNoB onpefenseTcs Kak:

1 ®
oM =~w T KB Jr (f)p* (f+
-eB

B BblWenpuBeAeHHOM BblpaXeHun Eru Ep— 3710 aHeprum r(t) u p(t) cooTBETCTBEHHO. DTaNOHHbI M-
nynec r(t), 1cnonb3oBaHHbI B pacyeTte cp(T), — 3TO OCHOBAHME NPUNOAHATOTO KOCUHYCOMAANbHOTO MMMybca
C KoappuumneHTom crnaxmsaHusa 3= 0,5. MatemaTnyecku aTo:

COR(L+P),, ] +7 [(:Nwur,]
9

- (w))

B BbileNnpnBeAEHHOM ypaBHEHUN 7P — BenmymHa, obpaTHas 4yacToTe 3/1IeMEeHTOB curHana. Tabnvmuya 12
nokasbiBaeT HE0OXO0ANMYI0 AIUTENBHOCTbL MMMY/bCA ANA KaXAO0ro KkaHana.

Ta6nuya 12— Tpebyemasi A/IMTENBHOCTb 3TA/IOHHOTO UMMy bCa B K&XAOM KaHase

Howvep kaHana [nvrensHocTb umvnynbea, p (HC) LLivprHa rnaBHOro fienectka, Tw (HC)
{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 CBEPXLWMPOKOMOIOCHbLI MepefaTynk 6bl1 COBMECTUMbIM C HAcTOsWMM cTaHgapTom, nepepja-
BaeMbllii nmnynsc p(t) 4ONKEH UMETb KPOCC-KOPPENALNOHHYI (DYHKUUIO ¢)(T), BENMUYMHA [N1aBHOrO fienecTka
KoTopoW 6blnia 6bl 60nblWe unm paBHa 0,8 B TeueHue no kpanHeih mepe Tw (cm. Tabnuyy 12), a Ntob6ble 60KO-

Bble nenecTkn 6binn 6bl He 6onbwe 0,3. AnA ueneil TeCTUpoBaHUA MMMybCa Ha COOTBETCTBME ONpeaeneHo
cnepytouwee: nyctb cp(T) — BennumHa Kpocc-koppensuyum p(t) v r(t) v nyctb Tj, rae /= 1, 2,... — Habop Kputu-

YECKMX TOYEK, TO eCTb TOYEK, B KOTOPbIX =0 . Makcumym beHKLJ,VII/I nveeTt MecTto B OAHOVI N3 Taknx

KpuTnyeckux tTouek TTax, rae M 'w O N 'pM | gna Bcex 3HavyeHuin x. I3noxeHHble Bbille TpeboBaHNUA, Takum

o6pa3omM, COCTOAT B TOM, YTO /I HEKOTOPOrO HEMNpepbiBHOIO Habopa 3HavyeHWi, KOTopble cogepxart TOUKy
TTax, pyHkumsa |d(x)| 6onbwe, yem 0,8. Kpome TOro, BTOpoe orpaHuyeHne Ha BeNYnHYy GOKOBbLIX /IeNecTKOB
MOXeT ObITb CHOPMYIMPOBAHO MaTemMaTuyeckun, kak Mij)| < 0,3 gna Bcex T,

PucyHok 14 nokasbiBaeT npumep uUMMysibca, COBMECTUMOro ¢ (OM3MYECKMM YyPOBHEM CBEPXLIMPOKOMO-
nocHoro pagunouHtepdelica, p(t) (neBblii rpadnk) BMECTE C KOCUHYCOMAA/IbHbIM 3Ta/IOHHBIM WMNY/IbCOM C
NPMNOAHATLIM ocHoBaHueM r(t) ¢ 7p= 2,0 HC (cpegHuUii rpadink) U BENMUYUHOW Kpocc-koppensauumn |d(t)| (npaBbiii
rpacuk). Mmnynec p(t) npeactaBnsiet co6oit umnynbc bBatTtepBopTa (Butterworth) 8-ro nopsiaka, ¢ WWPUHON
nonocebl 500 Mly Ha yposBHe 3 gb. PWCyHOK MMeeT Lenblo nokasaTb, YTO B 3TOM MNpuMepe MMMybC COOT-
BeTCTByeT Tpe60oBaHNSAIM COBMECTMMOCTU. B yacTHOCTW, rnaBHbIl nenectok Bbiwe 0,8 B TeueHne 0kono 1 He
N HeT 60KOBbIX NnenecTtkoB 6onblwe 0,3 (B AaHHOM cnyyae HanbonblLINA 6GOKOBOI nenectok coctasnsert 0,3).
Nmnynbe p(t) — 3To cOBMecTUMBbIA uMnynbc ansa kaHanos {1—3, 5, 6, 8— 10, 12— 14}
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CLUM vvnynsc p(t) DTa/10HHbIA MMNYSIbC (t) Kpocc-KoppensiuyoHHast (oyHKLYS

PucyHok 14 — TMprMep COBMECTMMOro Umnysbca

Cnepyet 06patnTb BHMMaHWe, 4TO Le/blo AaHHOTO cTaHjapTa He aBnseTca npegnosioxeHue, 4to cop-
MUpOBaHWe nMMNysbca AO/HKHO NPOUCXOAUTL B OCHOBHOW NOJIOCE 4acToT, a TO/IbKO TO, YTO ONuCaHHble 3[ecb
n3MepeHns NPoOUCXoAAT Ha ormbaroliell nMmnynbca, ecnm HopMoBaHMUe BbINMOMHAETCA B NOS0CE NPONYyCKaHUA.

5.5.3.2 Macka cnekTpanbHoi nnoTHocTu nepegaun (PSD)

MepepaBaemblit cnekTp AO/MKEH 6biTb MeHbwe Yem -10 agb (OTHOCUMTENIbHO MakCMMyMa CrneKkTpasbHOM
NNOTHOCTM MoOLLHOCTK) npu 0,65/7"p< |f- fc\< 0,8/Tpun-18 ab npu [f- fc| > 0,8/7p*.

Hanpumep, macka cnekTpa nepegaBaemoro curHana gna kaHasna 4 nokasaHa Ha pucyHke 15. N3mepe-
HMA AO/KHbI BbINOJIHATLCA C MCMNOMIb30BAHMEM YaCTOTHOrO paspelwweHns 1 My 1 NponyckHOW CNOCOBGHOCTLIO
Bmngeo 1 kru.

CnekTpasibHasi NA0THOCTb MOLLHOCTY (4B OTH.)

Jk 0

i -10

i -101

2,93 3,13 3,99 4,86 506 (M

PucyHok 15— Macka crnektpa nepefasaemMoro curHasia ans kaHana 4

loe Mp— g/mMTenbHOCTb MMMy/bca (CM. Tabnuuy 2), fc— ueHTpanibHasa YacToTa kaHana.
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5.5.3.3 BblpaBHMBaHWE Hecylleli U CUHXPOHM3aLnsa nepefadn 3/1eMEeHTOB curHana

CBepXLWMPOKONOJIOCHbIV nepefaTynk foskKeH 6bITb CNOCO6EH CUHXPOHU3NPOBATbL MakcuManbHble Y,
npvBefeHHble B Tabnuue 3, ¢ TOYHOCTbIO £ 20 ppm. Kpome Toro, Ans Kaxoro cBepXWMpPOKONO/SIOCHOIO KaHa-
na un3nyeckoro ypoBHA LEHTP nepegaBaeMoi 3HepruyM AO/KEH COOTBETCTBOBATb 3HAYEHUAM, YKkas3aHHbIM B
Tabnuue 11, TakkKe € TOYHOCTbIO + 20 ppm. 3mMepeHnsa A0/MKHbI 6bITh CcAenaHbl C UCMONb30BaAHNEM YACTOTHO-
ro paspeweHuna 1 MI'y 1 nponyckHoin cnocobHocTbio Bnageo 1 k.

5.6 MeTKM BPEMEHU U eAUHULbI U3MEPEHUS BPEMEHMU

Ha doyHgameHTanbHOM ypoBHE cucteMbl RTLS u namepeHne paccTosiHUs, onMcaHHbie B 3TOM CTaHAap-
Te, BO3MOXHbl 61arogaps cnoco6HOCTU NPUCBOEHMS 3HAYEHUI METOK BPEMEHU (CUETUYMKA U3MEPEHUSA paccTo-
AHNA) TOYHbIM MTHOBEHUAM, KOrga mMapkepbl nsmepeHuss pacctossHnsa (RMARKERS) npuHATbl (M nepegaHbl).
A NOCKONbKY 3TOT CYETYMK N €ero CNOCOOHOCTb TOYHO OTMeuYaTb BPEMS MMEKTCH, TO KOHUENTyasbHO pacyer
BPEMEHW pacnpocTpaHeHus paguocurHana npoct. CYeTUMK N3MEPEHNS pacCTOSIHUS OLEeHMBaET METKM Bpeme-
HYM co6bITi RMARKER* Ha aHTEHHe yCTpOiAcTBa.

5.6.1 EAVHNLBI BpeMEHN

EAvHULbLI BPEMEHW, UCMONb3YyEMbIE AN METOK BPEMEHMW CUYETUYMKA U3MEPEHUS paccTosHusA, onpepens-
ITCS MAa4WMM 3Hadawmm 6mutom (LSB) 3HaueHnin BpemeHn, KoTopbllii npeactaBniseT 1/128 BpeMeHW 3/1eMeH-
Ta coobuweHna nNpu obs3aTeNnbHON CKOPOCTM nepegayn 3N1eMeHTOB coobueHuns 499,2 MIy.

MpumeuyaHne — Mnagwuii 3Hauawmii 6uUT LSB cueTumka M3MepeHUsi PacCTosiHUSA NpeAcTaBnseT coGoii Ha-
CTO/IbKO MaJsiblii BPEMEHHOW MHTEPBAJI, YTO peasibHOMy (OM3UMUYECKOMY CUETUMKY NPULLIOCH 6bl paboTaTh Ha HOMUHASILHO
yactoTe 64 [Tu, 4TOGbI BblABATb BEMIMUMHBI C TAKUM paspeLleHueM. [lelicTBUTENbHOI (hu3nueckoli peanmsaumm He oXu-
[aeTcsl. BMecTo 3Toro npefnosniaraercsi, YTo BblUMC/IMTESIbHAS TEXHUKA GYAET MCMOMb30BaThCs AJ1si CO3AaHust foCTaTou-
HOrO KO/IMYecTBa MeHee 3HaUMMbIX GUTOB, YTOGbI MPOU3BOAMUTL XEAEMYHO IKCM/TyaTalNOHHYIO0 TOUHOCTb.

5.6.2 3a4epXXKN aHTEHHbI

Co6bITNS BpemMs NpuObLITUA 1 BpeMS OTNPaBKM OTHOCATCS K HaxOXAEHWI0 Mapkepa nakeT M3MepeHus
pacctosHua (RMARKER) Ha aHTeHHe.

MeTka BpeMeHW NoJslyYyeHus, eCTeCTBEHHO, NOABUTCA B LUK POBOM AOMEHE MPUEMHUKA Yepe3 HeKOoTo-
poe BpeMs nocsie Toro, kak RMARKER nocTynuT Ha aHTeHHy. UTo6bl BbluMcnuTb, Koraa RMARKER 6bi1 Ha
aHTeHHe, 1 chopMUpPOBaTb TOUHOE BpPEMS MPUOLITUSA, HEOGXOANMO YUMTbIBATh BCE 3a[EPXKN CUCTEMbI MEXAY
AHTEHHOI 1N BHYTPEHHE UM(POBOI METKOM BPEMEHU MosyyeHus. DTy 3a4epXKy NpuemMa aHTEeHHbl 3aTeM He-
06X0AUMO BblY4E€CTb M3 BHYTPEHHEW LUAPOBOA METKM BPEMEHMW MOMYyYEHUSs, YTOObl AaTb 3HAYEHUE BPEMEHMU
npuoébITUA.

AHanorn4yHo B nepejatyvke AO/KHbI ObiTb YY4TEHblI BCE CUCTEMHbIE 3a[EPXKN MEXAY BHYTPEHHel uud-
poOBO/ METKOW BpeMeHM nepepauyv M aHTEHHOW. DTy 3aAepXKy nepeparlleil aHTEHHbl 3aTeM HYXHO goba-
BUTb K BHYTPEHHEN UM POBO MEeTKke BpEMEHU nepefayun, YTobbl BblfaTh 3HAYEHNE BPEMEHW OTMNPaBKK, Korga
nepepavya mapkepa RMARKER npousowna Ha aHTEHHe.

MexaHun3Mbl, onpegenstowme 3Tn 3a4epXKU aHTEeHHbI, BbIXOAAT 3a paMK/M HacTosLWero ctaHgapTa.

6 OcHOBHOW hopmaT cO0OLLEHNS

HacToswmnii pasgen onucbiBaeT OCHOBHOW dhopmart, UCMOMb3yeMblii A4N1a pagnocoobLeHnin mexay MeT-
KOl 1 nHpacTpyKkTypoil. O4nHaKOBbIE OCHOBHbIE NpaBuaa hopMaTMpoBaHMs CO06LEHNIA NCNONb3YTCA AN
OfHOHanNpaB/IEHHOW CBS3W, ONpeAenieHHol B pa3gene 7, U ANA ABYXCTOPOHHEN CBA3M, onpefesieHHol B pas-
aene 8.

6.1 CTpyKTypa coobLEeHUiA 1 npaBuia o6paboTkm

Kaxpoe coobuieHne HauMmHaeTcs C OAHOTo0 WM ABYX OKTETOB YMpaBfeHWs KagpoMm, W Kaxgpoe coobuie-
HMe 3aKaHuYMBaeTCs OBYXOKTETHOW KOHTPOJIbHOW nocnepoBaTesibHOCTbi kagpa (FCS). AnuHa coobuieHus,
onpepesnieHHas B 3arosioBke huanyeckoro ypoBHs (cM. 5.3.6), ncnonb3yeTtcsa ANs o6HApYyXeHUs 1 MPOBEPKU
FCS, kak onncaHo B 6.2.

Kaxpgoe coobuieHne HeceT nopsagkoBbii Homep (DSN), koTopblii yBenmumnBaeTtca Ha 1 (mo moaynto 256)
npu Kaxgoli HoBol nepepadve kagpa. HavyanbHoe 3HayeHue Homepa DSN moxeT onpefenAaTbcs cny4vyanHbiM
obpasom.

* MNosiBNEHVE MapKepa M3MepeHns pacCTOsHYAS.
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[nsa Kkaxaoro nonyyeHHoro kagpa npoeepsieTca nocnegosatesibHocTb FCS. Ecnu nocnefoBaTenbHOCTb
FCS HenpaBu/ibHa, Kagp cuntaeTcsl OWNOOYHBIM K OoTOpacbiBaeTcs. TOMbLKO Kaapbl C NpaBU/bHONM nocnepo-
BaTenbHOoCTblo FCS nogsepratwTcsa gancHeliweli obpaboTke.

Korga npuHATLIA Kagp MMeeT agpec HazHayeHUsl, oH A0/KEH GbiTb OTGPOLUIEH, €C/IN aApec HasHa4YeHus
He coBnajaeT Cc afpecoM NpUHMMALLEro y3na.

6.1.1 Bpems npubbiTUA/Bpema oTnpasneHus

Bpems npubbITMA 1 BpeMS oTNpaB/ieHUs KagpoB MOTyT 6biTb MCMOMb30BaHbl A1 OnpefeneHns mMecTo-
HaxoXAeHusi. BAMHK-NOCLINOK OgHOHaNpaB/eHHOW CBA3M (Kak 3TO onpeAeneHo B pasfesne 7) camux no cebe
[0CTaTO4YHO, YTOObI BbINO/IHNTL OAHOHaNpaB/ieHHOEe onpejesieHne MeCTOHaX0XAEeHUS MeTO4OM pasHuLbl BO
BpemMeHun npubbiTus (TDOA). OnpeneneHne MecTOHAXOXAEHWS, OCHOBAHHOE Ha ABYXCTOPOHHEM W3MepeHUn
paccTosiHMa, BO3MOXHO TaMm, rAe MeTKM MOTyT OCYLW,ecTBAATb (daKy/lbTaTUBHYK [ABYCTOPOHHIOW CBA3b (Kak
onpegeneHo B pasgene 8), a Takke CNOCOOHbI TOYHO (PUKCUPOBATH METKM BPEMEHMW Mepefayn n noslyyeHus.

6.2 [locnegoBatesnibHOCTb NpoBepkn kagpa (FCS)

MocnepoBatensHocTb FCS nosiBnsietcs B kKOHUe nto60ro kagpa. AnnHa nocnegosatensHoctn FCS co-
cTaBnseT 2 okteTa, U FCS cogepxut 16-paspagHyt ctaHgapTHyk (ITU-T) koHTponbHyto cymmy CRC. MMo-
cneposatesibHOCTb FCS BblUMCSETCA Haf NOMHbIM KagpoM, HauymHas ¢ okteta(oB) ynpassieHusa kagpom. lo-
cneposatefnibHOCTb FCS goskHa paccunTbiBaTbCA C MOMOLLLLIO CleAylolwero cTaHAapTHOro nopoxaarLiero
MHOrouneHa 16-ii ctenexu:

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

MocnepoBatenbHocTb FCS pgosxHa 6biTb paccuMTaHa gssa nepejayun, UCNOMAb3ys Cheaylwnin anro-
pUTM:

- nycTb M(X) = BOXK~" + b"XK~2 + ... + bK_2x + bk_ 1— MHOrouseH, npeacTaBAs0LWmnii nocnesosartesb-
HOCTb BUTOB, A1 KOTOPbIX paccUnTbiBAETCA KOHTPO/IbHAA CyMMa,;

- yMHOXaT M(X) Ha x16, uTo AaeT MHOrouneH x 16 « M(x);

- penAat x16 « M(x) no mogynto 2 Ha mopoxpawwuii mHorouneH GI16(x) AnA NonyyvyeHUs MHOrousieHa
octatka R(X) = r0x15 + A x 14 + ... + rl4x + ri5;

- none FCS onpegensietca koahduumeHTamm MHorouneHa ocrtatka R(X).

34ecb ABOMYHbIE MHOTO4Y/IEHbI MPEACTaBAATCA B BuAe GUTOBbLIX CTPOK B nopsigke ybbiBaHWS CTeneHu
MHOTo4Y/1eHa.

B kauyecTBe npuMepa paccMOTpMM Kaap NoATBEPXAeHWUs 6e3 nogsexalwnx nepefaye aHHbIX U Cneayto-
LKA 3-6aliTHbIA 3aro/0BOK:

0100 0000 0000 0000 0101 0110 [kpaliHuit neBblii 6UT (b0), NepegaeTcsa NepBbiM]

A0 et b23

FCS pna atoro cnyvas 6yfet BbIrnsageTb cnefylowmyum ob6pasom:

0010 0111 1001 1110 [neBbiin pa3psag (r0), nepenaeTcs nepebiM]

TunnyHasa peanusayunsa nlobpaxeHa Ha pucyHke 16.

MeHepupytowyii MHorouneH CRC-16 G(X) = x16+ x12+x5+ 1

BxofHble gaHHbIe
" nepBblM)Bﬂl O O/\O O O O O O O/\O O O O O
u 5 16 r7 rg rn ro m 2T ri3 r4rs
1 VH1umanmsnposarte pernctp octatka (c fono I5) B HOfb.
2. CpapuraTb 3arofioBoK 1 nepefaBaemble AaHHbIe B AenvTe b B nopsiake nepegaqun (Miaglumii 61t snepes).
3 lMocne Toro Kak nocneaHwiA GUT Nons AaHHbIX CABUHYT B AeNWTENb, PErCTP ocTaTka copepxut FCS.
4. FCS po6aBnseTcs K nosito AaHHbIX, No3ToMy [onepenaeTcs nepebIM.

PucyHok 16 — Tuvnosas peanv3aumn nocnegosarensHoctn FCS
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7 OpHoHanpaB/ieHHas CBSA3b — OJIMHK-MOCbINKA

OCHOBHOW pexum paboTbl — 3TO nNpocTas OAHOHanpasB/ieHHas CBSA3b MOCPEACTBOM O6JIMHK-NOCHISIOK,
nepefawwmx nageHtTudukatop metkn (ID) MHpacTpykType.

OnvHa kagpa 6/NHK-NOCHIIKM MUHUMW3NPOBAaHA A1 3KOHOMWUU SHEPTrnn 1 3MPHOr0 BPEMEHU, MaKcu-
MU3NPYs TakuM 06pa3om BpeMs XWU3HW 6aTapeli M NIOTHOCTb METOK. BAMHK-NOCHISIKW HA 3TOM YPOBHE BMOJIHE
[OCTaTO4YHO ANS MAeHTUduKauum MeTKu-oTnpaBuTens, a ecnm 6/IMHK-NOCbIIKa NosyYeHa HeCKONbKAMU CUH-
XPOHW3MPOBAHHbLIMW NO BPEMEHW y3namn MHAPACTPYKTYPbl, 3TO ABASETCHA AOCTATOYHbIM Takxe ANA No3nuu-
OHMpOBaHMWA (onpefeneHnss MeCTOHAX0XAEeHUA) MEeTKM-0TNpaBuTens.

PaspelweHo aBa BapumaHTa KOAMPOBaHUSA, B O4HOM M3 KOTOPbIX NPUMEHAETCHA TUN ngeHtudumkaropa met-
kn no FOCT P MCO/M3K 15963. a B gpyrom — no V8L B meTke MOXeT ucnosb3oBaTbca N060i BapuaHT. UH-
pacTpyKTypa fA0/KHa 6biTb CNOCO6Ha AekognpoBaTh 06a BapnaHTa. KogMpoBKkn onpegesieHbl B NOANYHKTaxX
HUXe.

BnnHk-nocbiika — 370 nepuoguyveckn nepepgaBaemoe coobuweHne. O6bIYHO nocne OTNpaBkW GAWHK-
MOCbIIKM MeTKa NepexoanT B chsilee COCTOSAHWE C MEHbLUM NOTPe6/iIeHNEM 3HEpPruu, oTCcUMTbIBAs nepuoa,
Korga nogonger oyepenb OTNpaBky crnepyroweil 6/IMHK-NOCbIIKN. K NepuognYHOCTM OTNpaBkn 6IMHK-MOCHINOK
JO/MKHbI 6bITb MPUMEHEHbI CryvaiHble konebaHnsa Tak, 4To6bl MeTKM ¢ 6M3KMMM YacToTaMu KPpUCTassioB He
ocTaBanucb 3ab6/10KMPOBaHHbIMY, KOTAa WX Mepejayn A0/roe BpeMs BCTynatT B KOMIM3NIO.

7.1 KoaupoBaHue KafpoB G/IMHK-NOCbLISIOK C MAEHTU(MKATOPaMM METOK
no FOCT P NCO/M3K 15963

270 KoaupoBaHue nepeHocut naeHTudgukatop no FOCT P MCO/M3BK 15963 1 ucnonb3yeTt Koaupytowuii
OKTeT 3arosioBka, onpefensolinii ocTaBlmMecs nons kagpa. PucyHok 17 nokasbiBaeT Nons BHYTPW Kagpa.

OnuyoHaIbHbIA PacLUMPEHHbIN

WaeHtudmkatop no ISO/IEC 15963. 6 okTeToB aeHTMcnkaTop (Ex-D). 0/3-34 oKTeTa Mepewertoe

1 okter 1 okteT 1 oktet 1okrer 1okrer 4 okreTa 0/1 okteT lokrer  1okrer 1-32 okTeTa 4MCI0 OKTETOB 2 okteta
Ynpasnenve [lopsiakoBblii  3arofoBok Knacc WpeHtudimkatop  VigeHtudmka- Jarumnk Uctounuk  ymvHa  PacluvpeHHbiii JaHHble KoHTponbHas
kagpom (FC) Homep KOAVPOBaHWA pa3MelleHnsi MpoM3BOAMTENA  TOP METKM  Temnepartypbl Ex-ID Ex-ID  wgeHTUdMKaTOp  NPUIOKEHNA cymma

Ynpasnerue kagpom (FC) 3aro/10BOK KOAMpoOBaHNA
Bur0 bBurl Bur2 Bur3 Burd Bur5 Butr6 Bur 7 ButO | Bur1 Butr2 |Bur3 | But4 BUrS5 BUT6 | BUT7
1 0 1 0 0 0 0 0
CocTosiHue [iByxypoBHeBast TSD  Komposasue
HeT agpeca Her IEEE Gartapen TenemeTpus

MHorouenesble SFC
= nonyyatens  uaeHtudpmkatopa

PucyHok 17 — KogupoBaHue kagapa 6/IMHK-NOoCbINKU ¢ naeHtudmkartopom no FOCT P MICO/M3K 15963

7.1.1 Cy6-nonsa kagpa 61N1HK-NOCbLIJIKN C ugeHTudukatopom no MCO

OTaenbHble cyb-nons, nokasaHHble Ha pUcyHke 17, onucaHbl B NOAMYHKTaxX HUXE.

7.1.1.1 YnpaBneHue kagpom (FC)

FC (okTeT) kagpa 6/1MHK-MOCBINIKA, KOTOopblii HeceT naeHTudukatop no FOCT P MCO/M3K 15963. nmeet
hmkcmpoBaHHoe 3HauvyeHue 0x05, cnyxalee NPU3HAKOM YHMBEPCASIbHOIO Kagpa AaHHbIX C KOPOTKMM 1-Ok-
TeTHbIM ynpaB/ieHneM kagpa, OTCYyTCTBMEM ajpeca HasHauyeHus u agpeca uctouyHuka no W8l a takxe yka-
3blBawllee, 4YTo naeHtTudgukatop metkm no FOCT P MCO/M3K 15963 nepeHocutcs gasnee B kagpe. Aapec
Ha3HayeHus He TpebyeTcs, MOCKOMbKY G/IMHK-NOChINIKA — 3TO LWIMPOKOBELWaTesibHbIA Kaap.

7.1.1.2 TlopsAgKoOBbIF HOMeEp

MopsAKOBbI HOMEP OKTETa COLAEPXMUT TeKyLLee 3Ha4YeHne NopsAKOBOro Homepa faHHbix (Data Sequence
Number, DSN). Homep DSN BcTaBnsietca B UCXoasawmin kagp 6/7MHK-NOCkLIIKK, nocne yero Homep DSN yBenu-
ynBaetcs Ha 1 (no moaynio 256)*.

7.1.1.3 3aronoBOK KOAMPOBaHUA

OKTeT «3aro/IoBOK KOAMPOBaHUA» MMEET psj AOMNONHUTENbHbIX Cy6-noneii, onpegensowmux octasabHoe
cogepxunmoe kagpa. OHM onpegeneHbl B Tabnnye 13.

Mpu Kaxkaoi nepenade.
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Tab6nuua 13 — 3aro/qioBOK KOAMPOBaHWSA Cy6-noneli B kagpe GMHK-NOCHITKK, HecyweM uaeHtudpukatop no MOCT P
NCO/M3K 15963

Homepa
MNonsa BVTOR 3HaueHus1
Pexwum kognpoBaHus 7,6 370 ABYX6MTOBOE MOsIe ONpeaesnsieT PeXMM KogMPoBaHMA Kagpa co cneayowpymm
3HAYEeHNAMU:

0, 0 — 3ape3epBupoBaHO

0, 1— kagp G/IMHK-NOCLI/IKA HE MMEET LOMOMHUTE/ILHOrO PacLUMPEHHOro UaeH-
Tudpmkaropa

1, 0 — kagp 6/UHK-NOCHIIKM HeceT AO0MNOHUTENbHBIA PaclUVpeHHbIn naeHTudu-
KaTtop

1,1 — 3ape3epBupoBaHO

Hanuume faHHbIX Aat- 5 JTOT BUT ONpeaensieT, COAEPXKUT N Kaap AaHHbIE AaTurka TemnepaTypbl, CO cre-
uMKa Temneparypsbl OYIOLWUMY 3HAYEHNSIMU:
0 — HEeT JaHHbIX AaTunka TeMnepatypsbl
1— faHHble faTuvka TemnepaTypbl NPUCYTCTBYIOT B Kajpe ABYXYPOBHEBO Tene-
METPUM

[JByxypoBHeBas Tene- 4, 3,2 3T GUTbI JOCTYMHbI A/11 CUTHANM3aUMU 3HAYEHWIA U3 Tpex OTAEeNbHbIX 6UTOB

MeTpus [IBYXYPOBHEBbIX [JaHHbIX JaTUMKOB TE/IEMETPUN. 3HAUEHME 1 UCMO/b30BaHWE 3a-
BUCWT OT MAEHTU(hUKATOpa WU3roToBUTENS MeTKW. [Mpumep MCMonb3oBaHWsS: A/1st
nepesayn COCTOSIHWS KHOMKN COOGLLEHWIA, TpUITepa JaTumka ABUXEHUS, UK CUr-
Ha/M3aumy 3alyThbl OT BCKPbITUS

YpoBeHb 3apsaa akky- 1,0 3TV 6UTLI MCMOB3YKTCA ANA CUTHa/IM3aLuMyM COCTOSHMA b6aTapen co cneayowm-
MynsiTopa MW 3HAYEHUSAMMU:

0, 0 — Garapest xopoLias

1.0 — 6arapes 10 go 30 %

0, 1— 6arapes 0 go 10 %

1.1 — MeTKa He npefocTaB/isieT COCTosHME GaTapen

MpumeyaHne — ITOT 3aro/IOBOK KOAUPOBaHWSI MOXET WrHOPUPOBATLCS, YTOObl OTNPaBUTL GIMHK-MOCHIIKY
MWHUMa/TbHOW OJ/IMHbI, MPUBELEHHYIO HA pucyHKe 18. EC/iM 3aronoBOK KOAMPOBaHWS ONyLLEH, MOXHO NPEeANoNioKUTb, YTO
3HauYeHVs ABYXYPOBHEBO TefieMeTpun 1 ypoBHS 3apsiga 6atapen 1Mb0 Hen3BEeCTHbI, /IGO0 HEM3MEHHbI CO BPEMEHU Ka-
KOro-nMéo v3 npegpblayLiyx OTYETOB, U B Kadpe He AO/MKHO OblTb KaKUX-NMGO AONOSHUTENbHBLIX AaHHbIX. MeTka MOXeT
OTNPaBAATb KOMMO3ULMKO GIMHK-NOCHIIOK MUHUMa/TbHOWN A/INHBLI U 6ONbLUER O/INHBI.

MaenTtucumkatop no NMOCT P MCO/M3K 15963;

6 oKkTeTOB
1 okteT 1 okTeT 1 okTeT 1 okteT 4 okTeTa 2 oKTeTa
Ynpasnenue  [lopsiaKoBblii Knacc WpeHTndomkatop MpeHtudpukatop  KoHTponbHas
Kaapom Homep BblaeneHuns npoussoanTens METKM cyMmma

0x05

10 OKTETOB MWHVMMa/IbHOW GMNHK-MOCLINIKA € MHAEHTUdnkaTtopom no MICO

PucyHok 18 — KopupoBaHue kagpa 6/IMHK-NMOCBITKN MAHUMaNbHONM A/IMHBI ¢ naeHTudgmrkaTtopom no NCO

BNVMHK-NOCbI/IKA MWHUMasbHOW O/IMHbI MOXET UCNO/Sb30BaTbCs, KOrga HeT HUKaKoW A0MONHUTENbHOM
WHpopmaynn, 4To6bl NepepaTb APYrUM, Kpome ugeHtTudunkaTtopa mMeTkn. bonee gnnHHas opma Koamposa-
HUA G/IMHK-MOCBISIKW MOXET OblTb MCNOMb30BaHa, Korga MeTka AO/KHa nepefaBaTb AOMNOMHUTENbHYO UHGOP-
Maumio.

7.1.1.4 NpeHTudukatop no FOCT P MCO/MBK 15963

6-okTeTHOe none mpgeHtTudgukatopa no FNOCT P MCO/M3K 15963 cocTouT M3 oKTeTa kofa Kateropuw,
oKTeTa MaeHTUdMKaTopa N3roTOBUTENSA U YETbIpeX OKTETOB MAEHTU(UKaTopa MeTKWU, KOTopble ONpeaenstoTcs
cnepyrlwmm obpasom:
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Tekywasa kateropuss — 0, Takum 06pa3omM, 3T0O BOCEMb GUTOB «O».

MAEHTVI(*)I/IKaTOp nsrotoputens: 3T0 yHI/IKaI'IbeIVI Kog u3rotosutensa metkun. OAWH U3roToBUTENb MO-

XeT MMeTb HECKOSIbKO MPUCBOEHHbIX eMy uaeHTudukatopos. NaeH-
TUdMKaTop M3roToBUTENA onpefenseT uHtepnpetaymio gaHHblx EXT.

MaeHTudnkaTop MeTku: YHUKanbHbli naeHTUUKaTop MeTkn (4 6aiTta).

7.1.1.5 laHHble gaTyMkKa Temnepartypbl
OTOT A0NOMHUTENbHbIN OKTEeT npegcTasneH, ecnn 6ut TSD B 3arofioBke KOAUPOBaHUA yCTaHOBNEH B 1.
OTOT OKTeT npeAcTaBnsieT TemnepaTtypy kak 8-6MToBO€ Liesioe 4YnCcao CO 3HAKOM B AuManasoHe oT -128

[o +127 °C.

7.1.1.6 JONO/IHUTENbHbIM paclINPEeHHbIN ngeHTudmnkaTop

OTO fONOHUTENBbHOE MNOoJle NpeacTaB/ieHo, ecniv 6UTbl pexuMa kogmpoBaHusa (7, 6) B 3arosioBke Kogu-
poBaHMA ycTaHOB/ieHbl paBHbiMU 1, 0. Korga pacliupeHHbli naeHTugukaTop npeactaBsieH, OH COCTOUT U3
oKTeTa MCTOYHMKa paclunpeHHoro nageHtndukatopa (Ex-HO Source), okteTa A/iMHbI paclIMPEHHOr0 UAEHTHU-
dukaTtopa (Ex-ID Length) n nonsa nepemeHHoit gnunHel EXIO, KoTopblie onpegensawTca cnegywwmm obpasom:

Ex-HO Source:

Ex-HO Length:

EXHO:

OTOT OKTeT onpejenseT UCTOYHUK naeHTUdUkaTtopa (opraHmsauua-uHuunaTop u/mnu
TMN KOAUPOBKM mnaeHTugukatopa). 3HavyeHus 0—255, BbigensemMmbie B COOTBETCTBUM
c Tabnuueii 15.

OTOT OKTeT onpegenseT A/IMHY paclIMPeHHOro naeHTuukaTtopa B okTeTax, Kak no-
KaszaHo B Tabnuue 14. butbl 0—4 npepncTaBNAT YMC/AO0 OKTETOB, a 6uUTbl 5—7 3a-
pe3epBUpOBaHbI, AO0/KHbI ObiTb YCTAHOB/EHbI B HOMb Npu nepefadye v MOryT 6biTb
NPOUTHOPMPOBAHBI NPW NOJSTYyYEHUN.

MpeHTudukaynoHHsln Homep. EXHO 3aHMmaeT cnepytowme N 6aiT nons paclwnpeH-
HOro UpeHTuukaTopa, rge N — ANMHA paclMpeHHOro naeHTudukatopa, gesneHHas
Ha 8, nan cnegywuiee Hanbosbluee LEeNoe YMcno, ecnu pesynbtar 6yaeT APOGHbLIM.
3HauveHne Ex-ID Length O o3HauyaeT 256 6MT wnam 32 okTeTa. HaumeHee 3Hauvaline
6uTbl EXHO oTnpaBnsTCcs nepBbiMU, U OKOHEYHble 6uTbl EXHO B l060M YacTuyHO 3a-
NOJIHEHHOM MNOCNeAHEM OKTeTe BblpaBHWBAOTCA B HanMeHee 3Havalune 6MTbl 3TOro
oKTeTa, a Heucnonb3yemble 6UTbI YyCTaHaBAMBAKOTCHA B HOJb.

Ta6bnuua 14 — [nmHa Homepa Ex-tO

AnvHa Homepa Ex-HO 3ape3epBuUpoBaHbI
b0 (Mnagwmin 3Havawmii 6ut) — b4 (ctaplumii 3Havawmii 6ut) b5— b7
00000 1 oktet 000
10000 2 okTeTa
01111 31 okrer
11111 32 oKTeTa

Ta6nuua 15— Kogpl ucTouHuka Homepa Ex-HO n ux 3HaveHme

NCTOYHUK HoMepa
Ex-tO

C 0x00 no OxBF

C OxCO no OxFF

OnucaHne

3apesepBupoBaHo. CtaHgapt MCO/M3K MOXeT onpeAennTb 3T KOAbl UCTOYHMKA HOMepa
Ex-tO B 6yayLmx Bepcusix 3Toro ctaHgapra

OnpegenseTca wsrotosutesieM. M3rotoButeny mMoryT onpefenutb CBOW COO6CTBEHHblE 3Ha-
YeHua AN 3TUX KOAOB WUCTOYHMKA Homepa Ex-HO. VHTepnpetauusi aTUX KOAOB 3aBUCUT B
3TOM C/nyyae OT nAaeHTudunkaTopa n3rotoBuTens, onpeaeneHHoro B 7.1.1.4 nnm BxogsLuero
B COCTaB uaeHTudpukaTopa MeTku no [181 onpepeneHHoro B 7.2.1.3

7.1.1.7 EXT-paHHble
OT0 nosie ABASETCA paclMpeHUeM, NO3BOJIANWNUM OGMHK-MOCbLIJIKE MEPEHOCUTbL CNeungUYecKyo WH-
hopmauumn nsrotosutens. VIHTepnpetauma AaHHbIX B 3TOM MOJie 3aBUCUT OT nAaeHTudukatopa n3rotoButens

(cm. 7.1.1.4).
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7.2 KoaupoBaHue KaapoB G/IMHK-MNOCBLINIOK C NAEHTU(UKATOPOM MeTKM no F18l

D70 KogMpoBaHue HeceT 64-6UTOBbIA paCLIMPEHHbI YHUKaNbHbIA naeHtudunkatop (EUI-64) no [181.
npefocTaBnsas COBMeCTUMY ajpecauunto B pamkax ctaHgaptoB WNOP (IEEE). Ha pucyHke 19 nokasaHbl
nons BHYTpY Kagpa.

OnuyoHaUTbHBIA PacLLMPeHHbI JlononHnTesbHble paclLMpeHHbIe JaHHbIe.
npeHtucpukatop (Ex-1D). 0/3-34 okTeTa MepemeHHOe Y1CIo OKTETOB
1 okTeT 1 okTeT 8 okTeToB 1okrer 0/1 okTeT lokter  lokTeT 1-32 okTeTa lokteT  [NepeMeHHOe YMCNO OKTETOB 2 okTeTa
Ynpaenenve [lopsiakoBbii  VpeHTudmkarop 3aronoBok Jartunk UcTouHrk  [ymHa  PaclumMpeHHbiii  3arosioBok PaclumpetHbie (EXT) KoHTponbHas
kagpom (FC) Homep meTkm (MAC-agpec) KoavpoBaHua Temrnepartypbl Ex-ID Ex-ID  wnaeHTMdmkaTop EXT [aHHbIe cymma (FCS)

0xC5

YnpasneHue kagpom (FC)
Bur0 Burl Bur2 BUT3 Burd Bur5 Bur6 Bur7

1 0 1 0 0 0 1 1
64-6UTHBbIA
Het agpeca
MHorouenesbie SFC nonyuarens anpec

UCTOYHMKA

PucyHok 19 — KogupoBaHue kagpa 6/MHK-NOCLINKA ¢ naeHTudmkaTopom no [181

7.2.1 Cy6-nonsa kagpa 6/IMHK-NOCLINIKN C ngeHtndukatopom no F181

OTpenbHble cy6-no/is, NOKa3aHHble Ha pucyHke 19, onncaHbl B NOANYHKTaX HUXE.

7.2.1.1 YnpaBnexue kagpom (FC)

FC (okTeT) kagpa 6/MHK-NOCLIIKNA, Hecylwero ngeHtudgukatop no [181. nmeeT hukcMpoBaHHOE 3HaYeHne
0xC5, o3Havawlullee yHUBepCasibHbIA Kagp AaHHbIX C KOPOTKMM 1-OKTETHbIM MOSIEM ynpaB/eHus Kkagpom, 6e3
ajipeca Ha3HayeHUs U C 64-6UMTOBLIM apecomM UCTOYHUKA (MAEHTUUKATOPOM METKM). ALpec Ha3zHayYeHusa He
HY)XXEH, TaK Kak 6/IMHK-MOChbI/IKa — 3TO LIMPOKOBELLATEIbHbIA Kaap.

7.2.1.2 TMopsaKoBbI HOMEp

OKTeT NopsAAKOBOro HoMepa COAEPXUT TeKyLLee 3HaYeHMe NopsAaKoBOro Homepa gaHHbix (DSN). Homep
DSN BcTaBasieTca B UCXOASALWMIA Kagp GNMHK-NOCHISIKA, nocsie Yyero Homep DSN yBenunumBaetcsa Ha 1 (no mo-
aynio 256)*.

7.2.1.3 NpeHTtudukatop metkn (EUI-64)

MaeHTugmkaTtop MeTku B npegeniax aToro kagpa 61AMHK-NOCbIIKM — 3T0 64-6MTOBbIV agpec UCTOYHMKA,
cooTBeTcTBYOWMIA EUI-64. Kaxpas meTka, NpuMeHsoLWas Tako copmaT G6/IMHK-MOCLIIKA, AO/HKHA UMETb
yHuUKanbHbin EUI-64 ngeHtudmkatop. O6bIMHO OH Ha3HavaeTcs BO BPEMS W3rOTOB/IEHMS YCTPONCTBA U Mo-
CTOSIHHO B HEM XpaHuUTCH.

7.2.1.4 3aronoBOK KognpoBaHusa

OKTeT «3arofl0BOK KOAMPOBaHUA» nmeeT pag cyb-noneid, onpefensiowmx octaibHOe COAEPXKMMOE Ka-
apa. OHu onpegeneHbl B Tabnnuye 16.

Tabnuua 16— Cyb-nons B cocTase Moss «3arofl0BOK KOAMPOBaHWSA» kagpa 6/IMHK-NOCLISIKK, HEeCYLLEero naeHtudunka-
Top MeTku no [181

Mons Homepa 6uToB 3HaueHus

Pexum KogmpoBaHus 7,6 OT0 ABYXOMTOBOE MOMe ONpejensieT Pexvm KOAMPOBaHWS kaapa co
CNeayloLLMMM 3HAYEHNSMMU:
0, 0 — 3ape3epBMpoBaHO
0. 1— kagp 6/IMHK-NOCBIIKA HEe UMEET A0MNO/THATENbHOIO pacLUnpeH-
HOro ngeHTudunkaTopa
1,0 — 6kagp 6MHK-MOCLIIKN HECET AONOHUTE bHbIV PaCLUNPEHHBI
naeHTudukarop
1, 1— 3apes3epsBrpoBaHo

Mpu Kaxkaoii nepepave.
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OKOHYaHve Tabnmupl 16

Monsa Homepa 6uToB 3HayeHusa
Hannune paHHbIX gatyun- 5 3TOT 6UT onpeaensieT CoOAEPXKNT NN Kadp AaHHble gaTuvka Temnepa-
Ka TemnepaTtypsbl TYpbl CO CNneayolwMn 3Ha4YEHNAMU:

0 — HeT AaHHbIX AaTuuka Temnepatypsbl
1— paHHble gaTuvka TemnepaTypbl MPUCYTCTBYIOT B Kagpe [ABYX-
YPOBHEBOI TENEMETPUN

[JByxypoBHeEBasi Tefeme- 4,3, 2 3TV 6UTbI OCTYMHBI 4711 CUTHAIM3ALMM 3HAUYEHWIA U3 TPEX OTAESbHbIX
Tpust GUTOB ABYXYPOBHEBbIX AaHHbIX AATUMKOB TefleMETpUK. 3HadYeHue U
UCNO/Nb30BaHVEe 3aBWUCUT OT UAEHTUIMKATOPA W3rOTOBUTENSI METKM.
Mpymep 1cnosb30BaHKs: A8 Nepefaqn CoCTOSIHUS KHOMKM coooLe-
HWIA, TpUrrepa faTuvMka ABWXKEHWUS WM CUTHA/IM3AUMK 3almTbl OT

BCKPbITUS
YpoBeHb 3apsiaa akkymy- 10 3TV GUTLI UCMOML3YHOTCSA A1 CUTHaM3aLMU COCTOsIHUA GaTapen co
nsiTopa CNeayloWwyiMm 3HaYEHUAMU:

0, 0 — bGarapes xopoLuas

1.0 — 6arapes 10 go 30 %

0, 1— 6atapes 0 go 10 %

1.1 — meTka He NpeaocTaBasieT COCTOsIHME GaTapen

MpumeyaHne — PaspellaeTcs OnNycTUTb 3TOT 3arofIOBOK KOAMPOBAHWS, YTO6bl OTNPaBUTb G/IMHK MUHUMaJTb-
HOW ANMHBI, NOKa3aHHbI Ha pucyHke 20. B 3ToM c/iyuyae MOXHO NPeAnooXWTb, UTO 3HAUEHVSI IBYXYPOBHEBO Teneme-
TPUM 1 YPOBHS 3apsa 6aTapen NMM60 HEU3BECTHbI, IM60 HEW3MEHHbI CO BPEMEHU KaKoro-imbo 13 NpeablayLimx oTUeToB.
B 3TOM c/lyyae B Kafipe He MOXET ObITb KaKUX-TM60 A0NOMHATE bHBIX AaHHbIX.

1 oktet 1 okteT 8 oKTeToB 2 okteTa
12 OKTETOB MUHUMaJ/TLHOIO
YnpasneHve MopsaKoBbIiA 64-6uTHbIiA KoHTposnbHas kafipa 6/IMHK-NOCLIKN C
Kapom HoMep naeHTMcMKaTOP cymma MaeHTUMKATOpPOM No [18]
MeTK/
0xC5

PucyHok 20 — KogupoBaHue MUHMMaUTBHOTO kafpa 6/IMHK-NOChIIKN
¢ ngeHtudmkaTopom no N8L

MuHUManbHas 6/IMHK-NOCLINIKA MOXET UCMOb30BaTbCA, KOrga HeT HUKaKoi foN0NHUTeNbHOW nHopMa-
uun, 4tobbl NepefaTb APYTMM, KpoMe naeHTudukatopa Metkn. bonee anvHHbIE DOPMbI KOAMPOBAHUA GANHK-
MOCbIJIKM MOTYT ObITb WCMOMIb30BaHbI, KOrga MeTka MMeeT AOMOJSIHUTEsNIbHYK WHopMauuilo ANna nepegayu.
MeTka MOXeT OTnpaB/iIATb CMeCb MUHWMasbHbIX U 60/1€e ANNHHBIX 6/IMHK-NOCHIJIOK.

7.2.1.5 [laHHble gaTymMka Temnepartypbl

OTOT AONOJIHUTESNbHbBIA OKTET NpeAcTaB/ieH, ecnn 6UTTI3D B 3aro/loBKe KOAMPOBAHUA yCTaHOBMEH B 1.
OTOT OKTeT npeacTaBnsieT Temnepatypy Kak 8-6MTOoBOe Le/fioe 4YMc/io CO 3HAaKOM B AmanasoHe oT -128
ao +127 °C.

7.2.1.6 LoNONHNTENbHbI/ pacLlIMpPEHHbIN ngeHTudunkaTop

OT0 HeobsA3aTenbHOe nosie NpeacTaB/ieHo, ecnn 6uTbl pexuma KoguposaHua (7, 6) B 3aronoBke KoAu-
posBaHunA yctaHasnmneawTcAa B 1, O.

Koauposka 3Toro aky/ibTaTUBHOIO MOMs pacliMpeHHOro uaeHTudurkaTopa takas xe, Kak onpefeneHa
B NyHkTe 7.1.1.6.

7.2.1.7 3aronoBok EXT

3aronosok EXT — 310 ofHOOKTETHass 6uToBas kapTa, Kotopas onpegenser U ykasblBaeT AONOJIHUTEb-
Hble CTaHAapTHble 31eMeHTbl pacwupeHHoro (EXT) nona gaHHbiXx. 3HayeHne 6GUTOB B OMTOBOI KapTe 3a-
ronoBka EXT npuBegeHbl B Tabnuue 17. Kaxpablii 6UT yka3biBaeT BK/IKUYEHNWE Heob6A3aTeNIbHOTo 3/IEMEHTA.
Heob6s3aTenbHble 3/1IEMEHTbl UHAMBUAYA/TbHO ONMCaHbl B NOCAEAYIOWMNX MYHKTaxX.
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Tabnuua 17 — OnpegenerHve 6uUToB 3arosioBka EXT

Homep 6uta O603HauveHne OnucaHue

0 BRL YacTtoTa nepegaun 6/IMHK-NOCLINOK 1 npocnywmaHue (Blink Rate and Listening — BRL).
3T0T 6UT NO3BO/IAET BKOUMTL MOSSA, YKa3biBaoLMe Ha TO, Kak 4acTo MeTka OTrnpasniseT
6/IMHK-MOCBINIKK, @ eCnivi OHa CNocobHa NPMHUMAaTb KOMaHAb!, TO KOra OHa B ClejyoLLmii
pa3 6yaeT cnywartb ux. Korga 6ut BRL paBeH 1, nons yactoTbl nepegayn G/IMHKOB 1
npocnyLuvMBaHus, onpegenexHole B 7.2.1.8.1, BkovaoTcs B kagp 6/MHK-nockinkv. Korga
BRL paBeH 0, 3T\ Mons He BKIHOYAOTCA B Kaap 6/IMHK-NOCHIKA

1 TLN MeTka ceitvac cnywaet (Tag Listening Now — TLN). TLN = 1 noka3bIBaeT, 4To MeTka Oy-
[OEeT cnywaTb HENOCPeACTBEHHO MOC/e 3TO 6/IMHK-NOCLITKA. Ecm nons «yactoTta nepe-
Oaun 6/IMHK-NOCBIIOK» U «NPOoCAyLUnBaHe» BKOUYeHb! (To ecTb Korga BRL = 1), 6ut TLN
[OO/MHKEH CorfacoBbiBaTb Nosie G/IMHK-MOCBIIKA «Aaniee crywato» Tak, ytobbl TLN 6bin
paBeH 1, Korga 4ncnio 6/IMHK-NOCHIIOK A0 CreAytowero NpoCcyLWnBaHUS PaBHO Hy/o, 1
TLN 6b1n paBeH 0 Ans HeHyneBoro ymcna 6IMHK-NOCLIIOK Nepes npocnywmeaHnemM. Kor-
Aa TLN = 1, a BRL = 0, kog npeamby/bl, UCNO/Ab3YEMbIA 4715 NPOCYLUMBAHUS, OO/MKEH
6bITb TAKMM Xe, Kak 1CNosib3yeMblii 4719 OTNpaBkn 6/IMHK-NOCHIKMN

2—7 R 3apesepBripoBaHbl. OTNPaBASOTCA KaK Hynn. 3TN 6UTbI 3ape3epBUPOBaHbI A4J1s UCMOSb-
30BaHUsl B ByZyLLUMX ONPEAENEHNsIX PACLLMPEHHOTO MCMO/b30BaHUs! 6IMHK-NOCHIIOK

MpumeyvyaHne — Ecnmn gaHHbix EXT Het, paspeluaetca onycTuTb 3arosioBok EXT B 3aTom cnyyae MOXHO npea-
NONOXWTb, YTO METKU He ByayT CaylaTb OTBET Ha B/IMHK-MOCHISIKK.

7.2.1.8 [aHHble EXT

OTO none sBMseTCA pacliMpeHneM, MO3BONAKLWMUM OGNHK-COOGLLEHUID NEPEHOCUTb AOMOTHUTE/BHYHO
nHcpopmaymio. CoaepxaHme HeKOTOPbIX AaHHbIX EXT onpepensetcs 3aronoBkom EXT (cm. 7.2.1.7), ocTas-
lmMeca oKTeTbl BKNOYalTCA B faHHble EXT KOHKPETHOro M3roToBUTENSA U LOIKHbI 6bITb UHTEPNPETUPOBaHbI
TOJIbKO €C/IM U3rOTOBUTENA MOXHO OonpefennTb Mo ero ugeHTugukatopy cornacHo EUI-64.

OpauH cTaHAapTHbIN 31eMeHT* onpegened B 7.2.1.8.1, oH MOXeT ObiTb MHTEPNpPeTMpPOBaH He3aBUCUMMO
OT 3HaYeHua naeHTudukaTopa EUI-64.

7.2.1.8.1 YacTtoTa nepegaum 6/IMHK-NOCLINIOK Y MHAUKALUSA NPOCAYLIMBaHNSA

Mone «yacTtoTa nepefayn 6/NHK-NOCHIZIOK Y NPOCYLIMBaHWE» COCTaBNAeT 4 okTeTa B A/INHY W BKOYa-
€T TPU OTAENbHbIX Cy6-N0ONASA, ONMCAHHbIX HWXKE, KOTOPble MOKa3biBakT, Kak 4acTo MeTKka OoTnpaBnseT 6/IMHK-
nocblkn 1 6yaeTt M oHa cnocobHa npuHUMaTb OTBET, a ec/v Aa, TO Korga oHa 6yfeTt crywaTb OTBET B cfe-
ayrowunii pas. MNMopsagok nepegadn aTux cy6-nonen cnefyouwmnin: «yactota nepegadn 6/MHK-MOCLISIOK», 3aTeEM
«4YNCNO BIMHK-MOCBLINIOK 40 CNeAylWero NpocaywrBaHusa», a 3aTemM «pexuMm npocylwmnBaHnsa». [ByXOKTeT-
Hoe cy6-nosie «4yacToTa nepegayn 6/IMHK-MOCHLIJIOK» OTMPaBAAETCH, HauYMHaA C HAaMMEeHee 3Ha4YMMOoro okTeTa.
Ecnn meTka He MOXeT cnywaTb WuauM NPUIOXKEHUI0 HE HYXHO 3HaTb MHOpMauui O 4YacToTe nepejauyu
6/IMHK-NOCKINOK, TOrga 3TV YeTbipe OoKTeTa «4yacToTa nepegadu GAIMHK-MOCBLIIOK M NPOC/yLWINUBAHWE» MOTYT
ObITb ONyLWeHbl, B 3TOM cniydyae 6uT BRL 3aronoska EXT gonxeH 6biTb ycTaHoOB/EH B 0.

7.2.1.8.1.1 YacTtoTa nepegayn 6/NHK-MOCLINOK

Cy6-none «4yactoTa nepefayn G/MHK-NOCLIJIOK» UMEET AJINHY 2 OKTeTa M KOAUPYeT 4yacToTy nepegayu
6/IMHK-NOCKINOK, Kak onpeaeneHo B Tabnuue 18.

Tabnuua 18— KogupoBaHue yacToTbl nepegayn 6/IMHK-NMOChIIOK

Bbut 15 But 14 Butbl ¢ 13 go 0 [vnana3oH nepnoanMyHoOCTN nepepavn 6IMHK-NOCHLINOK, onpeaensiemMblii 6utamu ¢ 13 o 0
0 0 Ot 140 16383 MNeproanyHOCTL Nepegayn B MUNNCEKYHAAX.
[JvanasoH ot 1 mc go 16,38 ¢
0 1 Ot 110 16383 [NeproanyHoOCTb Nepefayn B eAuHNLEX, paBHbIX 25 MC.
OnanasoH ot 25 mc fo 6,8 MuH
1 0 Ot 140 16383 [NepuoanyHOCTE Nepefayn B CEKyHOAx.
[nana3oH ot 1c go 4,5 vac
1 1 — 3ape3epsrpoBaHo
MpumeyaHne — YkKasaHHOE KOAVPOBAHME WCMOMb3YeTCA Takke A/19 HACTPOMKU NEepuoUYHOCTM nepefayv

6G/IMHK-NOCBLINOK, 3Ha4YeHne 0x0000 ncnonb3yeTcs Ans Bcero 16-6MTOBOro Moss, ec/iv 3TO Nosie NPUCYTCTBYET B KOHQIMry-
pauvioHHOM COOOLLIEHNMN, HO HE MEHSIET paHee YCTaHOBJIEHHYIO YacToTy nepegayv 6/IMHK-MOCHIIOK.

* EXT-AaHHbIX.
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7.2.1.8.1.2 KonnuyecTBO G/IMHK-NOCLIIOK A0 CNEAYHLWEro NpoCyLWnBaHus

Cy6-none «KonM4YeCcTBO G/IMHK-NOCHIIOK A0 C/IEAYOLWero npocnywsaHusa» coctasnset 1 okTeT n Koau-
pyeT oTcyeT BpeMeHN B B/IMHK-MOCbI/IKAX 40 CNeAylowero npocnywmnsaHusa. 3HavyeHns nons onpepeneHbl B
Tabnuuye 19.

7.2.1.8.1.3 Pexum npocnywmBaHnsa

Cy6-none «pexum npocaylmBaHma» — 3TO OLHOOKTETHOE NoJie, KOAUPYIOLLee Pexunm npocylwnBaHus,
kak onpegeneHo B Tabnuue 20. MATb Mnafwmx 6MTOB pexuma MPOCNYWWBaHUA YKa3blBalOT KOA4, KOTOPbI
mMeTka OyaeT ucnosb3oBaTtb ANA NpocnywmBaHua. NHameuayanbHble KOAbl, pa3pelleHHble K NPUMEHEHUIO Ha
KaxAoM KaHasie, npuBefeHbl B Tabnmuyax 6 n 7. Tpu ctapwmnx 6uta pexuma npocaylimBaHma 3ape3epsuposa-
Hbl A/19 UCMONb30BaHNA B ByayLlem.

Ta6nuua 19— Yucno 61MHK-NOCLINOK 40 CNeAylowero npocaylmBaHums

Yncno 61MHK-NOCHINOK

[0 cnepyouLero 3HaveHne
npocnywmnsaHunsa
255 MeTka He BygeT cnywaTb
254 MeTka GygeT cnywartb, HO TO/IbKO MOC/e TOro, Kak 6yayT OTnpasfeHbl cnegywowme 254
wn 6onee 6/IMHK-NOCHII0K
253 MeTka GygeT cnywaTb nocse cregyowmx 253 6/IMHK-NOCbISIOK
2 MeTka 6yneT cnywatb nocse cneayowmx 2 6/IMHK-NoCbISIoK
1 MeTka 6yaeT cnywaTb nocne oTnpaBku creaytoLeii 6/IMHK-NOChINKM
0 MeTka GygeT caywatb nocse OTnpPaBkM 3TON G/IMHK-MOCLISIKN

Ta6nuua 20— KoguypoBaHue pexviMa NpocnyLllnBaHus

but 7 But 6 But 5 But 4 But 3 But 2 But 1 But 0
R R R BennunHel B gnanasoHe ot 1 o 24

3ape3epBupoBaHbl (NepeaatoTcs kak Hynv) — OnpeaensioT Kog npeambysibl, KOTopbIli MeTka GyAeT 1CMob30BaTb NPy
NPOC/YLUIMBAHWN OTKMKA

8 [BYXCTOPOHHASA CBA3b — MH(IOPMAaLMOHHbIE COOOLLEHNA

OTOT AOMNO/IHNUTE/bHbIA pPexnm padoTbl gesiaeT BO3MOXHbIM ABYXCTOPOHHUIA OOMEH AaHHbIMU Mexay
NH(ppacTpykTypoih 1 meTkamu. [BYCTOPOHHIOK CBSAI3b WHULMMPYET WHAPAaCTPyKTypa, oTBevas Ha O6/IMHK-
NOCbINIKYy, KOTOpasa BK/OYaEeT yka3aHWe Ha TO, YTO MeTka 6yaeTt cnywaTb oTBeT (cMm. 7.2.1.8.1).

[BYCTOPOHHAA CBAA3b MCNOAb3yeT hopmaT KOAMPOBaAHUA MHAOPMAaLMOHHbIX COO6LEeHWIA, onpegeneH-
Hblli B 8.1. leTann paboTbl B pexume ABYCTOPOHHEN CBA3U onpepesieHbl B 8.2.

8.1 VIHhbopmauMoHHbIe coobLeHusA

KoaupoBaHve kagpa faHHbiX UCMOb3yeTcsa ANA ABYCTOPOHHEN CBA3M, KOTOpas ABAAETCA LONONHUTENb-
HOW 4acTbl HacTosuwero craHgapta. OAHOCTOPOHHAA nepepava OG/MHK-MOCLINIOK U3 METKM B MHApPaACTpPyK-
TYypy AOCTaTO4YHa ANS peanusauunm cucteMbl NO3ULMOHUPOBaHUA peasnbHoro BpemeHu (Real Time Locating
System — RTLS), ncnonb3youwen aaroputm pasHuubl Bo BpemeHn npubbitna (TDOA). IBYCTOPOHHSANA CBS3b
AenaeT BO3MOXHbIMU AOMOMHUTE/IbHbIE (DYHKUMUW, Takne Kak ynpaBieHne mMeTkaMu, a Takke M3MepeHue pac-
CTOSIHUA NO BPEMEHU pacnpocTpaHeHusa paguocurHana (Time of Flight — TOF), gatouiee BO3MOXHOCTb onpe-
AeneHns MeCTOHax0oXAeHNA MEeTKN C MOMOLLLbI0 PYYHbIX YCTPOWCTB UanM peanusauun cucteMol RTLS Ha ocHo-
Be nsmepeHuna TOF.

Onpegensemoe 34ecb KogMpoBaHue nognepxvBaeT nepefadvy KagpoB AaHHbIX YPOBHSA pas/IMUHbIX Npu-
NOXEeHU i B 060MX HaNpaBAEHUAX MexXay MeTKaMu nU MHpacTpyKTypoi. AN Takoh CBA3N HEOOXOAMMO BK/IHO-
yaTb 0ba agpeca (ugeHTudukaTopa) — UCTOYHUKA M Ha3HavyeHnsd. KogmpoBaHue, NCNob3yemMoe 34ecb, COOT-
BETCTBYET KOAMPOBaHMWIO Kaapa faHHbix no [131.
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2 okTeTa 1 okTeT 2 okTeTa 2 unn 8 okTeToB 2 UK 8 OKTeTOB  [lepeMeHHOe Y1CN0 OKTETOB 2 okTeTa
Ynpasnexve MopsiaKoBbIii VaeHTudukaro Appec Anpec KoHTponbHas

P PAA s P P AP P [aHHble npunoxeHus P
kagpom (FC) Homep NPUNOoXeHNa nonyyarens NCTOYHVKA cymMmma

Bur0 Burl Bur2 Bur3 Burd Bur5 bBur6 Bur7 Bur8 bBur9 But 1016wt 11 but 12 but 13 but 1416ut 15

1 0 0 0 0 0 1 0 0 0 DestAddrMode 0 0 SrcAddrMode
[aHHble SEC PEND ACK 0 1 16 6ut 0 1
1 1 64 6uta 1 1

DestAddrMode - chopmaT agpeca nonyyatens (16- nnm 64-6uTHbIiA)

SrcAddrMode - chopmaTt agpeca otnpasuTens (16- unun 64-6UTHbIIA)
PucyHok 21 — KoguposaHue kagpa gaHHbIX

8.1.1 Cy6-nons kagpa AaHHbIX

Kaap AaHHbIX COAEPXUT WecTb cyb-noneli (He BkaYaa 3aBepllialowein KOHTPObHOM cymmbl — FCS), a
WMEHHO: ynpaBneHne kagpom — FC, nopsaaKoBbIA HOMEpP, UAEHTU(IUKATOP NPUIOXEHNSA, agpeca UCTOUYHUKA
n nonyyatens u faHHble YPOBHA NPUNOXEHUA. DTN CY6-N0sA ONUCAHbl HUXE.

8.1.1.1 Cy6-none ynpasneHusa kagpom (FC)

OkTeThbl cy6-nons ynpasneHnsa kagpom (FC) B kagpe AaHHbIX UMEKT pasHble 3HAa4YeHUsS B 3aBUCUMOCTU
OT YCTAHOBOK pas/inyHbiX 6UTOB Ccy6-nonsa BHyTpu FC. 3TO obcyxpaeTcsa HMXE B OTAENbHbIX NOAMYHKTaX.
Butbl SEC, PEND n ACK He ncnonb3ylTcs B HACTOALWEM CTaHAAPTE, HO OHWM MOTYT 6bITb MCNO/b30BaHbI CO-
BMECTHO paboTarlmnMy NpunoxeHus c cobnwogeHmem npaeun no \131 B pamMkax peanusauum fononHUTENb-
HbIX PYHKLMOHAIbHbIX BO3MOXHOCTEIA.

8.1.1.1.1 Cy6-none chopmaTta agpeca nonayyarens

[Ba 6uta B cy6-none DestAddrMode onpenensioT, Kakoih popmaTt UCnonb3yeTcsa AN agpeca HasHaue-
HUA — 16-61TOBbLIN MM 64-6MTOBLIN. Kak npaBnno, meTka 6ygeT umeTb 64-6MTOBLIN agpec, a yCTPONCTBaA WH-
hpacTpykTypbl MOryT MmeTb 16-paspsagHble agpeca. 16-pa3psagHblii agpec MOXeT ObiTb BPEMEHHO MPUCBOEH
MeTKe MHPaCTPYKTYPOI.

8.1.1.1.2 Cy6-none gopmaTta agpeca UCTOYHMKA

[Ba 6uta B cy6-none SrcAddrMode onpegensioT, Kakoii hopmart Mcnonb3yeTca Aas agpeca HasHaye-
HUSE — 16-6MTOBbIN NN 64-6GUTOBBIN.

8.1.1.2 Cy6-nosie NopsAKOBOro HoMmepa

OKTeT «NOpPAAKOBbIA HOMEP» COAEPXUT Tekyllee 3HaveHne nopsagkosoro Homepa (DSN). Tekyuiee 3Ha-
yeHne Homepa DSN BcTaBnsieTcsa B UcxofsflimMe Kaapbl faHHbIX, nocse yero Homep DSN yBennyusaetcs Ha 1
(no mopynio 256)*.

8.1.1.3 Cy6-none nageHTuhnkaTtopa NpuaoXeHus

310 16-6uToBaA BenuuMHa. Ero mMecto pasmelleHUs B Kafpe COOTBETCTBYET CeTeBOMY UAeEHTuduka-
Topy B chopmaTte kagpa no M3l 3HaueHne Ox603A ncnosib3yeTcs BO BCEX KagpaxX AaHHbIX, onpegeneHHbIX
B HacTosilleM cTaHgapTe. Mnagwwii 6aiiT oTnpaBnseTca nepsbiM. MeTku u ycTpoiicTBa MHAPACTPYKTYPbI,
YA0BNEeTBOPAOWME AAHHOMY CTaH4apTy, MOTYT UTHOPUPOBAaTb MOJIyYEeHHble Kajpbl C APYTMMU 3HAYEHUAMU
NOEHTUPUNKATOPOB MPUTOXEHWIA.

8.1.1.4 Cyb6-nosie agpeca Ha3HayeHus

OHO MOXeT umeTb AnnHy 16 nnm 64 6uta B 3aBUCUMOCTM OT hopmaTa agpeca HaszHavyeHus, ykazaHHOro
B MNosie ynpaBsieHus kagpom. [epepawwas MeTka Wau y3es WHQPacTpPyKTypbl BCTaBAT COOTBETCTBYHOLLUIA
ajpec HasHauyeHus, Korga nepeparT kagp AaHHbIX. MeTku u ycTpoicTBa MHMPACTPYKTYpbl, YA4,0BIETBOPSIO-
Lue faHHOMY cTaHAapTy, AO/DKHbI UTHOPMPOBAaTb NOJIyYeHHble Kaapbl AaHHbIX C afpecoM Ha3HayeHus, KoTo-
pbili He COOTBETCTBYET NPUCBOEHHOMY MM COBCTBEHHOMY ajpecy.

8.1.1.5 Cy6-none agpeca UCTOUYHUKA

OHO MOXeT UMeTb ANNHY 16 unn 64 6uta B 3aBUCUMOCTU OT (hopmaTta agpeca UCTOYHMKA, YKa3aHHOro
B nosie ynpaBneHus kagpom. lMpu oTnpaBke Kajpa B KayecTBe ajpeca MCTOYHMKA A0/DKEH ObiTb YCTAHOB/EH
aZpec, NPUCBOEHHbLIV NnepepaknLlemy ysny.

8.1.1.6 Cy6-nosie gaHHbIX MPUTOXEHNS

OT0 cy6-none nepeHoCUT AaHHble, onpeaeneHHble B 8.2.

Mpu Kaxaoii nepeaadge.
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8.2 PaboTa ABYCTOpPOHHEN cBA3M

[BYCTOPOHHSAS CBA3b ABNSAETCA (PaKkyNbTaTMBHOW YacTbi0 HACTOSALWEro cTtaHgapTa, Aaluwen 6oratblii Ha-
60p (PYHKUMOHaNbHbIX BO3MOXHOCTEMN.

FnaBHbIM (MO YMO/IYaHWO) BUAOM OTnpaBnsiemoro meTkn RTLS coobuieHus saBnsieTcsa 6/AUHK-NOChIKA.
Ecnn meTka cnocobHa cnywatb pagvoadump u BCTynaTb B ABYCTOPOHHWI 0O6MeH coobueHusamu ¢ nHgpa-
CTPYKTYPOW, 0OOMEH 3TUMMN MHGOPMAaLMOHHBIMUN COOOLEHNAMN MOXET UCNOMb30BaThLCS, YTOObI OCYLLECTBAATb
[ONONHUTENbHOE ynpaB/ieHne MeTkamu, a ecim MeTKa J0CTaTO4yHO cnocobHa, TO U AOMNOSHUTENbHO BbINOJI-
HATb ABYXCTOPOHHEE M3MEepeHue paccTosHuS.

Mpepnonaraetcsd, 4to cuctema RTLS, ncnone3yowas anroputm TDOA, ocHOBaHHaa Ha npueme ofHO-
HanpaBNeHHbIX OGNMHK-NOCbLINOK, byaeT npeobnagaroWwnuMm BUAOM aKTUBHOCTM WHPacTPykTypbl. [as 3TOro
HeobxoAnMa TO/IbKO OAHOCTOPOHHSAS CBA3b, MO3TOMY MeTke, KoTopas cnywaeT (nocne OoTnpaBKuM GIMHK-
NOChISIKN), HE creAyeT OXuaaTb OTBETA KaXAblii pas, Korga oHa crywaeT, M YToOGbl 3KOHOMUTbL 3HEepruw, ee
NPUEMHUK AO/HKEH OCTaBaTbCSA BK/HOYEHHbIM TO/IbKO HAa BPEMS, AOCTATOYHOE, YTOGbl MOAYYUThb AOATOXAAH-
Hblli OTBET.

B To Bpems kak OBYCTOPOHHSI CBSA3b NO3BOJSAET 0O6OWYH KOHQUIypauuw W ynpaB/ieHWe MeTKaMu cOo
CTOPOHbI MHQIPACTPYKTYPbl, APYTMM MNPUMEHEHWEM SBNAETCH [ABYXCTOPOHHEE W3MEPEHME PacCTOSHUSA, KO-
TOpoe MOXeT ObiTb MOIE3HO A/1A NoucKa MOMEYEHHOro npegMeTa C MCNOMb30BaHWEM PYYHOro ycTpolicTBa
CUNTbIBAHUS.

8.2.1 TexHMKa pelleHns ABYCTOPOHHEeN CBA3MU

Ecnn 6/1nHK-NOCkIIKa YKa3blBaeT, YTO MeTka-oTnpaBuTenb 6yaeTt cnywartb HENOCPEACTBEHHO Moc/e oT-
npaBkn G/IMHKA-MOCLINIKA, NHPACTPYKTYypa MOXET pelwnTb OTBETUTbL (06bIYHO U3 Gamxanwero y3na uHdgpa-
CTPYKTYpbl, NOAAEPXMNBAIOLLEr0 ABYCTOPOHHIOI CBA3b). OTBET MHGPACTPYKTypbl M BCe nocrnegywuwmne B3au-
MOLEACTBUSA AO/MKHbI MCNOMb30BaTb ABYCTOPOHHME COOOLEHNS, onpefesieHHble 34ecb. OTW ABYCTOPOHHUE
COO0bLEHNA NCNONb3YIOT KOAMPOBaHME Kajpa AaHHbIX, onpegeneHHoe B 8.1.

2 oKTeTa 1 okTeTt 2 okTeTa 2 unn 8 oKTeToB 2 UM 8 OKTETOB [lepemMeHHOe YMC/I0 OKTETOB 2 oKTeTa
Ynpasneuue [opsAAkoBbIi  VgeHTudgukato Appec Appec KoHTponbHasa

P PAA A ® P Ap AP [laHHble NpunoxeHuns P

Kafpom Homep NpUAOXeHna nonyyarens NCTOYHUKA cymma

[aHHble ypOoBHA NPUIOXKeHUA
dopmart Kagpa

1 n
MH(*)OpMaU'VlOHHOrO C006L|_||eH|/|ﬂ OKTeT epeMeHHO€e Y1UC/I0 OKTEeTOB

Koa doyHKL MM MapameTpbl, 3aBucsiLiMe oT KoAa pyHKUUK

PucyHok 22 — Kagp gaHHbIX NpUIoXeHus

Ha pucyHke 22 npuBefeHbl AaHHble YPOBHSA MNPUIOXEHUS B Kajpe WMHGopMauMoHHOro coobLeHus.
[anee B HacToAweM nogpasgene nepejasaemas B COOOLWEHMM UHGOPMALUA NMPUNOXEHUS nNpuBefeHa 6e3
hopmaTupoBaHusa kagpa faHHbIX, B KOTOpbI MHOpMaumMs ynakoBaHa.

Afpecom Ha3HayeHusa gnas N60oro HanpaB/IEHHOrO B METKy coobueHnsa (M agpecoMm UCTOYHMKa N6oro
Co06LWEeHNs OT MeTKn) ByaeT YHUKabHbIN 64-6MTOBLIN agpec MeTKM, UCNOb3yeMbIt B 6/IMHK-NOCLINIKE, €CNK
3TO MeTKe He BblgesieH BPpeMEHHO MHpacTpykTypoli 16-6uToBbIN agpec.

[ns cBsi3W C MeTKoll Coo6LWEHNA MHPACTPYKTYpPbl MOTyT UCMO/Ib30BaTb 16-6UTOBbIE UM 64-6UMTOBbIE
agpeca. Ecnu coobuieHne oT MHQPPACTPYKTypbl TpebyeT oTBeTa MeETKW, afpec UCTOUYHMKA U3 COOOLLEHNSA WH-
hpacTpyKTypbl AO/KEH NCNOMb30BATbCA Kak afpec HadHayeHUs B OTBETE METKW.

CMmbiCcn nepefaBaeMblX AaHHbIX NPUIOXEHUA W BbiTekawlwas 13 HUX YHKLNOHAIbHOCTb 3aBUCAT OT OK-
TeTa «Kof OYHKLMM», KOTOPbI ABNAETCA NEPBbIM OKTETOM BCEX MepefaBaeMbiX AaHHbIX NpuioxeHns. B Ta6-
nuue 21 nepeuuncrieHbl koAbl (DYHKLUWA MPUMOXEHWUS U COOTBETCTBYHLWME PYHKUMK. Mocnegyrowme MyHKTbI
0XBaTblBAKT pas3/inyHble NOALEPXNBAEMbIE (DYHKLUN.

Kaxnablil kog oyHKUMM BbiGBUpaeT KOHKPETHYH (YHKLMI0 U onpefenseT ANWHY AaHHbIX napameTtpa, Ko-
TOpbI cnegyeT 3a HAM. KOHKpeTHble AaHHble U3rOTOBUTENA MOTYT C/ie40BaTb 3TMM OMNpefesieHHbIM cTaHzap-
TOM napameTtpam. Jllobbie Takne AaHHble [O/MKHbI 6bITb UHTEPNPETMPOBAHbI, TONIbLKO €C/IN U3TOTOBUTENb ObiN
naeHTudnunpoBaH, Hanpumep yepes naeHtudukatop EUI-64 B 6N1MHK-NOCHISIKE.
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Tabnuua 21 — Kogbl oyHKUMIA NpUNOXEHNS

Kop, doyHKUUM Bbi6paHHOe 3HauYeHue/dyHKUmnA
0x10 KoHTpO/b AeATeIbHOCTN CO CTOPOHbI MHQIPACTPYKTYPbI
0x12 Untatb BO3MOXHOCT METKN — KOMaHza MHPaCTPYKTypbI
0x13 OTBET Ha «4nTaTb BO3MOXHOCTN METKU»
0x14 Untatb KOHUrypauuo MeTkn — KomMaHga UHPacTpyKTypbl
0x15 OTBeT Ha «4UTaTb KOHQUrypaumo MeTKM»
0x16 YCTaHOBUTbL KOH(PUrypaumo MeTkm — KoMaHaa UHPacTpyKTypbl
0x17 OTBET Ha «YCTaHOBWUTb KOHAUIypaLuo MEeTKM»
0x19 OLWnBOYHbI OTBET Ha «YCTAHOBUTb KOHGIUIYpaL M0 METKM»
0x20 VHMupumnpoBaHne M3MepeHnst paccTosHNS — KOMaH4a MHGPacTpyKTypbl
0x21 MepBOHaYa/IbHbI OTBET M3MEPSIOLLEA PaccTosHME METKM Ha nakeT — 3anpoc M3MepeHus
paccToaHus
0x23 ®rHanbHoe O0TBeTHOe COOOLUeHMe MakeT M3MEepsoWeil PacCTOsHNE METKN C BIOXEHHbIM
BpemMeHeM nepegayn
0x25 ®dUHanbHOe OTBETHOE COOOLLEHME N3MEPSIIOLLE PacCTOsiHME METKM 6e3 B/IOXEHHOro Bpe-
MEHW nepefaun
0x27 OTUeT M3MepsoLWEel paccTosiHAE METKU C B/IOXKEHHbIM BpemMeHeM nepefayn (OUHaIbHOro
oTtBeTa (0x25)
0x60..0x77 n Kopbl nonb3oBatenein — cneuudnyeckue nNpuiokeHns MoryT o6aBuTb hyHKLMOHAIbHOCTb
OxEO..OxF7 yrnpaBneHuss 1 KoMaHz aTuMu kogamu. [pexze 4yem BblgasaTb Jl06ble cneuuduyeckme

nosib30BaTesIbCKMe KOomMaHAdbl MU3roTOBUTENA, HEO6XO,EI|I/IMO BOCNOJ1b30BaTbCA YHUKa/IbHbIM
KOMIMOHEHTOM I/I,D,eHTVIq:)VIKaTOpa N3roTOBUTE/ISA, UTOObI npoBepunTb COBMECTUMOCTb

Bce ocTanbHble oyHK-  3apesepBripoBaHbi
LUOHaU1bHblE KOAbI

8.2.1.1 Oxunpgaemble OTBETbl Ha GAMHK-MOCLINKKA (U ApyrMe coobLieHuns)

Mocne nepegayn 6NNHK-NOCHINIKA, B KOTOPOW ykasblBaeTcs, YTO MeTKa B AasibHelieM cnywaeT, meTka
JOMKHa 0XngaTb Kakoin-nnbo 3 crepyowmnx oTBETOB:

- HeT oTBeTa;

- KOHTPOJIb aKTUBHOCTU (CM. 8.2.2);

- KOMaHfa 4untatb BO3MOXHOCTU MeTKM (cMm. 8.2.3);

- KOMaHpga uutatb KoHturypayuio meTkm (cm. 8.2.4);

- KOMaHfa ycTaHoBUTb KOoHduUrypauuio MeTtku (cm. 8.2.5);

- KOMaHga BbINO/IHUTb ABYCTOPOHHEE M3MEepeHue paccTtosHus (cm. 8.2.6).

B cnyyae oTCcyTCTBMA OTBETa MeTKa [0/hKHAa NMPOoAo/KaTb NepnoAnmyeckyo nepegayvy 6/IMHK-NOCLINOK CO-
rNacHo NyHKTY 7. [1na KaxAOoro u3 ocTasbHblX MEpPeyvYnC/ieHHbIX Bbllle OTBETOB YKa3aHHble MYHKTbl ONUCHLIBAIOT
B3aumogencTeme u nocnegywline gencreus.

Mocne nw6oro B3aumMoaencTBus, ONMCAHHOTO HUXE, ec/IM MeTKa 3aBepllaeT B3aMMOAeNncTBme oTnpas-
Kol coobweHns nHpacTpykType, MeTka A0/KHa cnywaTb (Kak aTo genaeT nocse nepegayn 6/MHK-NOCHISIKW)
B OXWAAHUMN [OMNOMHUTENbHbIX KOMaHZL OT MH(PacCTPyKTypbl U A0/HKHA BO30OHOBUTbL Nepuoguyeckyto nepe-
fayvy 6/IMHK-NOCHIIOK COTNAaCHO NYHKTY 7, eCnun AONOJIHUTE/NbHbIX KOMaH[ He MoJly4YeHo.

8.2.2 Coo06ueHne «KOHTPO/b aKTUBHOCTU» (activity control)

CoobuieHne «KOHTPO/b aKTUBHOCTM» (activity control) ncnonb3yeTtcs Ass nogaynm KoMaHabl Npogosixe-
HUA aKTUBHOCTMW B XOf€e pPas/InYyHbIX B3anMOLENCTBUIN COOOLLEHNAMN, ONUCAHHBIX B NOCNEYIOWMX NyHKTaXx, a
Takxe Mcnonb3yeTcs, YTOObl CUTHANN3UPOBATb 06 OKOHYAHWUMW 3TOW aKTUBHOCTH.

dopmart 4-0KTETHOrO COOLLLEHNA «KOHTPOJIb aKTUBHOCTU» (activity control) nokasaH Ha pucyHke 23. Co-
ob6LleHMe COAEePXUT OMH OKTET napaMeTpa «Kof akTUBHOCTM» W CBA3aHHble C HAM 2 OKTeTa napameTpa feli-
ctBusa (P). 3HauyeHus Kofa aKTUBHOCTW 3afaHbl B Tabnuue 22.
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Ta6nuua 22 — Koapl KOHTPONS aKTUBHOCTM U UX 3HAYEHUS

Kopg aktvBHOCTU

0x00

0x01

0x02

OnucaHve

3aBepLUeHne aKTMBHOCTUN — MeTKa [0/DKHA BEPHYTLCA K nepefave G6/IMHK-MOCHIIOK. 2-OKTETHbIN na-
pameTp «P» yKa3blBaeT HOBYIO NepUOANYHOCTb Nepesadn 6MHK-NMOCIIOK, Kak onpegesieHo B 1abnu-
ue 18. 3TOT Kog UCMob3yeTcs B KOHLE 0OMeHa M3MepeHns paccTosHus (CM. 8.2.6), HO MOXET Taloke
1CNONb30BaTbCA B OTBET Ha B/IMHK-NOCHISIKY

MoaTBepXAeHE W3MEPEHMSI PacCTOSHMS — 3TOT KOA MCMOMb3yeTcs B MNpouecce [BYXCTOPOHHE-
ro U3MEPEHMS] PACCTOSHUS, YTOOblI NOATBEPAMTb YCMeX OOMEHA W3MEpPEHWsI PacCTOsiHWSA W 4TOObI
WMHULMMPOBATb HOBbIi OGMEH WM3MepPeHUsi PacCTOSHUA C Y3/10M WHPPACTPYKTYPbl, UCMO/Mb3YOLLUM
16-paspsaHbIi agpec, 3aiaHHblii napaMmeTpom «P» (CM. onucaHne o6MeHa U3MEepPEHUsI PacCTOSHUS 1
NCMOJIb30BaHME 3TON KOMaHAbl KOHTPONS aKTUBHOCTU B NyHKTe 8.2.6)

MpPoLO/MKNTL U3MEPEHNE PACCTOSIHUS — 3TOT KOA UCTO/b3YEeTCA B XOAe ABYCTOPOHHETO U3MepPEeHNst
paccTosiHUA, YTOObI NOLATBEPAUTL MOMYYEHNE OT METKM COOoGLLeHMs-3anpoca 1 3anpocuTb MHasIb-
HOEe OTBETHOE COO06LUEHME METKW, BbINOMHSOLLEN N3MepeHMe paccTosiHus. MapameTp P B 3aTom criy-
uae urHopupyeTcsi. NyHKT 8.2.6 onucbIBaeT 0GMEH U3MEPEHUSI PACCTOSIHKS, TAE 3TO COOGLLEeHUe uc-
Mnosb3yeTcs

1 okrer MepemeHHoe YMC/o OKTETOB dopwmar kagpa
MHPOPMAaLIMOHHOTO

Kop, doyHKupn MapameTpbl, 3aBMCALLVE OT Kofa COyHKLMM COOOLLEHNS

0x10 1 okrer 2 okteta Coo0LLEHMe KOHTPO/IS
Kog, akTvBHOCTU MapameTp (P) aKTUBHOCTU

PucyHok 23 — dopmaT coobLeHns «KOHTPOIb aKTUBHOCTM» (activity control)

8.2.3 KomaHpa «cunTaTb BO3MOXHOCTN MeTKu» (read tag capabilities)
KomaHpa «cuntaTb BO3MOXHOCTU MeTku» (read tag capabilities), nepegaBaemass MHPPACTPYKTYPON MeT-
Ke, He UMeEeT [ONOIHUTE NbHbIX NapameTpoB.

VHdgopacTpykTypa MeTka

KomaHza «cuntarb
BO3MOXHOCTN METKI»

OTK/IMK «BO3MOXHOCTUN METKM»

5 okteToB
0x13 32-6UTHast Macka BO3MOXHOCTE

PucyHok 24 — KomaHpa «cuutatb BO3MOXHOCTU MeTku» (read tag capabilities)

B3aumopgelicTBe noka3aHO Ha pucyHke 24. B OTBET Ha KOMaHAy «CuMTaTb BO3MOXHOCTU MeTku» (read
tag capabilities) meTka nepegaeT OTBET, KOTOPbLIA COAEPXUT OGUTOBYH KapTy BO3MOXHOCTein. B Ttabnuuye 23
onpegeneHbl NoAs 6UTOBOI KapTbl BO3MOXHOCTEW. dTa 6UTOBasA KapTa nepegaetcs B nNopsigke, U3N0XEHHOM
B Tabnuvue, 1 4Na Kaxporo nons Mnagwnin 6ut nepegaetcs nepsbiM.

[Mocne oTnpaBKn OoTBeTa O BO3MOXHOCTAX MeTKa A0/IKHa cnywaTb AONOMHUTEeNbHbIe KOMaHA4bl, KOTO-
pble MOryT 6bITb NOOGLIMU M3 NepeuvncsieHbl B 8.2.1.1, 06bIYHO OXunpaeTcsa nocne 6nuMHKa. B cnydyae oTcyT-
CTBMS AOMOJSIHUTENIbHLIX KOMaHA4 MeTKa [0o/hKHa BO306HOBWUTb Mepuoanyeckyto nepegady 6/MHKOB COracHo

NYHKTY 7.
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Tabnuua 23— ButoBas kapTa BO3MOXHOCTEl METKM

MapameTp

MopfepxvBaeMble KaHaslbl

Moppepxusaet Uri 64

MopfepxvBaeMble CKOPOCTU
nepefaun AaHHbIX

MNopaepxnBaemble
npeamoysibl

ANVHbI

MoanepkmBaeT ABYXCTOPOH-
HEee M3MepEHNEe PacCTosiHUS

3anosiHeHne

Vtoro

Paspsag-
HOCTb

15

32

OnucaHne

370 6UTOBAA Macka, No OAHOMY BUTY Ha KaxAblii NOAAEPXUBAEMbI KaHas.
Mnagwwin 6uT NS kaHana 1 v ctapwmii 6ut ana kaHana 15, a npomexyTou-
Hble 6UTbI 4719 KaHa/10B co 2 no 14 no nopsigky. Korga 6ut ycTaHoB/EH, 3TO
03Ha4aeT, 4YTO CBA3b HA ITOM KaHasie MoAJepXUBaeTcs, a Takke npeano-
naraet NnoafaepxKy Bcex KofoB npeamby/ibl, KOTOPbIE yKasaHbl 4151 aHHOro
KaHana B Tabnuuax 6 n 7

JTOT 6UT, KorAa yCTaHOB/IEH, NOKA3bIBAET, YTO METKA MOXET AONO/THATENIbHO
0TNPaBAATb U NPUHMMATbL C UCMOJ/Ib30BaHMEM HOMUHasbHON UM 64 M,
Mo ymonuaHuio npegnonaraeTcs Nogaepxka HoMmHanbHoi UM 16 My,

310 6GUTOBAs Macka, No OAHOMY GUTY ANs Kaxkol NoaaepPXMBaEMOi CKOpPO-
CTW nepefayn faHHbIX, ¢ 6UTaMu, o3HavaoLWwmmm (0T MAaALWMX A0 CTapLLIMX)
110 k6/c, 6,8 1 27 M6/c. MNMpegnonaraeTcs, YTO YCTPONCTBO MOAAEPKMBAET
Mo YMOYaHMIO CKOPOCTb Nepegayn AaHHbIx 850 kb/c

370 6UTOBasA Macka, no o4HOMY GUTY Ha KaXayt NoALepXuBaemMyto oJnHY
npeambyribl, HaYMHast ¢ GUTOB HU3LIEro Mopsiaka K cTapwum, 31a 6uTtoBas
KapTa ykasblBaeT Ha MOAAEPXKY CAeayllmx AMH npeambynbl: 64, 128,
256, 512, 1024, 1536, 2048 1 4096 cMmBO/10B

aToT 6MT,I«NAa YCTaAHOB/JIEH, MNOKa3bIBa€T, YTO METKa MOXET BbINO/IHATb
ABYXCTOpPOHHEE nsamepeHmne pacCcTtoaHnA

Hewncnonb3yemble GUTbI, KOTOpble BCerga LO/MKHbI ObiTb paBHbl Hy/O, UC-
Nnonb3yHTCs AN AONOMHEHMS BHE METKM GUTOBOI KapTbl BO3MOXHOCTEl 40
NOJSIHOTO OKTETA

O6Lwuii pasmep 6UTOBOIN KapTbl BO3MOXHOCTEN METKM B buTax

8.2.4 KomaHpa «cuutaTb KOHdurypauuto metku» (read tag configuration)

KomaHpa «cuutaTb KOHchurypauuto metkm» (read tag configuration), nepegaBsaemMass UHPPaCTPYKTypoOi
MeTKe, He MMeeT [ONOJ/IHUTENbHbIX NapaMeTpos.

O6MEeH KagpaMun «4TeHne KoHurypaymum mMeTkm» npuBefeH Ha pucyHke 25. OTBETOM Ha KOMaHAy «C4u-
TaTb KOHUrypaunw MmeTtku» (read tag configuration) AsBnseTcs OTKNK «KOH(UTypaLus MeTKM», KOTOPbI CO06-
LiaeT TeKywy KoHurypaumno meTkn. B Tabnnue 24 npvBeaeHbl NoAsA B 3TON CTPYKType KoHurypaymn. dta
CTPYKTypa nepegaetcs B nopsigke, ykasaHHOM B 3TOWN Tabnuue, 1 4Na Kax[oro nons maagwmnin 6ut nepegaet-
CA nepBbiM. OTa CTPYKTypa Takke MPUMEHSIeTCA KOMaHAON «yCTaHOBUTb KOHurypaunw meTku» (cm. 8.2.5).

VHdopacTpykTypa MeTka
KomaHga «cuutatb
KOHOOUIypaumio MeTKu»
OTK/MK «KOHChmrypaumst MeTKn»
13 okTeTOB
0x15 TekyLwan KOHUrypauus MeTku

PucyHok 25 — CuutbiBaH/e KOHurypauum meTku

Mocne nepegaun OTKNMKA «KOH(UIypaUUsi METKM» MeTKa 4O0/hKHA CAyllaTh B OXWUAAHUU AONONMHUTE N b-
HbIX KOMaH[, KOTOPbIMU MOXEeT 6biTb Nt06as U3 nepeuncrieHHbix B 8.2.1.1. ECNn AONONMHUTENbHBIX KOMaH He
noslyyeHo, MeTKa A0/KHA BO306HOBUTbL Mepuoguyeckyto nepepavy G/IMHK-MOCLISIOK COr/TACHO MYHKTY 7.
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Tabnuua 24 — CTpyKTypa KOHUrypaumm MeTku

MapameTp Paspaa- OnucaHue
HOCTb

MaeHTndmnkaTop KoHdurypaumm 8 3HauyeHne = 0x03. Tpu cTapwmx 6uta atoro nona gatrT kog (000), KoTo-

(oU3MYECKOr0 YPOBHA U ANMHA pbii yKasbiBaeT, 4TO 3TO 610K KOHpurypaummn O (418 dam3nyeckoro ypoB-

6noka Hs). Mnagwwme 5 6UToB 3TOr0 NONA JarT AMHY 610Ka (B JaHHOM ciyyae
3 okTeTa An1a 6510ka 0 — KoHurypauum mnsnyeckoro yposHs)

Homep «kaHana dousnyeckoro 4 (- okTeT): HoMep TekyLuero kaHana ot 1 g0 15

YPOBHS

[nvHa npeambynbl m3nyecko- 3 (1-n okTeT): ANmMHa Tekyuwlein npeambysnbl: 0 o3HayaeT 64 cUMBONA,

o YPOBHS 1—128 cumBO/OB 1 Tak fganee [0 3HavyeHns 7—4096 cumBos10B

HomuHasibHas yactoTta MNOBTO- 1 (- okteT): 0 o3HavaeT 16 MI'y, a 1 o3HavaeT 64 MIy,

peHvs umnynbcos (UMY

Kog nepepaun 6AMHK-MOCHISIOK 5 (2- okTeT): Kogpl Npeambysbl, MCMNoNb3yemble AN nepefadn 6/nHK-

(hr31M4ECKOTO YPOBHSA MOCbINOK.

MpumevyaHune — Mcnonb3yemblil Kof AO/MKEH ObiTb OOHUM

U3 yKasaHHbIX 418 AaHHOr0 KaHana B Tabnuuax 6 nim 7 B 3aBUCMMOCTU
ot yurnm

3anosnHeHve 1 3 (2- okTeT): Heucnonb3yemble 3 6UTa 3aMnofIHEHWUS YCTaHaB/MBAKOTCA B
HO/b

Kog ABYXCTOPOHHEro B3auMo- 5 (3-14 okTeT): Kogbl Nnpeamby/ibl, UCNONb3yEMbIEe 4151 NPMEMa OTKINKOB Ha

aencrens G/IMHK-NOCLISIKY M COOOLIEHNI ABYXCTOPOHHEro B3aMMOAENCTBMA. 3TO
OO/DKEH ObITb OAMH M3 KOAOB, CNeuntUUMPOBaHHbLIX 47151 BblIGPAHHOrO
KaHana B Tabnuuax 6 wim 7 B 3aBUCUMOCTU OT YCTAHOB/IEHHOW HOMW-
HasibHOWN UYMW dhn3myeckoro ypoBHS

3anosiHeHve 2 3 (3- okTeT): Heucnosiblyemble 3 GMTa 3aMo/IHEHMS YCTaHaB/MMBAKTCA B
HO/b

VaeHTndmkaTop KoHdmrypaumm 8 3HayeHne = 0x27. Ctaplume 3 6uta atoro nons gatot kog (001), KoTopsbli

NPUIOXKEHUS 1 gnHa 6noka nokasbIBaeT, YTo 3TO 6710k koHdurypaumm 1 (ona npunoxexus). Mnaga-
Lwmne 5 61UTOB 3TOro NONs AatT ANMHY 6/10Ka (B AaHHOM Criyyae 7 OKTEeTOB
ans 6noka 1 — koHdurypaumm npunoxeHus)

MpunoxeHne — MNepnognyHOCTL 16 (OkTeTbl 11 2): NnepuognyHOCTb nepedayvn 6/AMHK-NOCLINIOK NPUIOXKEHMS,

nepefayn GMHK-NOCLIIOK Kak onpegeneHo B Tabnuue 18

MpunoxeHne — Bpems oxunga- 16 (OkteTbl 3 1 4): BpemMs oxumgaHusa npuema (RxONTime) B MUKPOCEKYH-

HVS1 MpreMa [ax, B TEUYEHME KOTOPOro NMPUEMHUK METKM OXWUaeT OTBETA Mocse nepe-
Aaun 6/IMHK-NOCbIIKM (MK BCeq, 3a KoMaHAol nocne stboro B3avMo-
aeicteus). Mo UCTeYEHNN 3TOrO BPEMEHU (TO €CTb EC/IN COOOLLEHNS He
NoMy4yeHOo) NPUEMHNK BbIK/IOYAETCA, 1 MeTka BO3BpallaeTcs K nepuoam-
yeckoil nepegave 6MHK-NOCLINOK (W MPOAO/MKAET X Nepeaaqy)

MpunoxeHne — Bpems oTkIvKa 16 (OkTeTbl 5 1 6): BpemMsi B MUKPOCEKYHAAX, KOTOPOEe METKa MCMO/b3yeT Mpu
[BYXCTOPOHHEM M3MEPEHUN PaCCTOSHUSA, MEXAY NosyYeHnem coobuye-
HUS1 U3MEPEHNS PAcCCTOAHMA U (DOPMUPOBAHMEM COOOLLEHUSA-OTKIMKA

MpunoxeHne — MakcumManbHoe 8 (OxTeT 7): onpeaensieT YAC/I0 NONbITOK METKN MHULUMPOBATL ABYCTOPOH-

YyMCNO NOBTOPEHUIA 3anpoca HWIA OBMEH COOOLLEHMAMN M3MEPEHMST PACCTOSIHUS OTNPaBKON CBOEro
C006LlEeHNsI-3anpoca, EC/IM OHA He MNOoJlyvyaeT OT MHQIPaCTPYKTypbl OT-
K/IMKa Ha cBOW 3anpoc. o yMon4yaHuio 3HaveHne [aHHOro napameTpa
COCTaBNAET TPU NONbITKN

O6LLee YNC/I0 OKTEeTOB 12 O6wWwii pasmep CTPYKTYPbl KOHGpMIypaumm MeTKU B OKTeTax

MpumeuaHne — CTpykTypa, onpefensemas tabnuuein 24, ponyckaet paclumpeHne. TONbko ABa U3 BOCbMU

BO3MOXHbIX 3HAYEHW OKTeTa «MAeHTUUKATOP KOHhurypaumm v aaivHa» ucnosb3oBaHbl 1 5-6uToBas avHa napaverpa
NO3BOMISIET pacluMpeHmne Tekyllein KoHdurypaumn. Torga peanvsaumsa MOXeT YBENNUUTb SJINHY KOHurypauum cusunye-
CKOro YPOBHS WU MPUAOXKEHUI A NMb0o A06aBUTbL AONOMHUTE bHbIE NAEHTUGIUKATOPLI KOHburypauun. VHdpacTpykType
HY)XXHO TO/IbKO M3MEHUTb TakMe 3Ha4yeHusl, Korja OHa pacro3HaeT MEeTKY yepe3 ee UAEHTU(UKATOP, Kak M3BECTHbIA Tvn
C M3BECTHbIMU pacluMpeHnamMn. Bo Bcex oCTasibHbIX CydasxX UHPaCTPYKTypa A0/KHA CHavasia nonyynTb HACTPOMKM 1
ntobble 3HaYeHUsl, NMOMMMO TeX, KOTOpPbIEe OnpeAenieHbl 34eCk, AO/KHbI ObiTb OCTaB/EeHbI 6e3 U3MEHEHMWI NMPU HACTPOlike

KOHhurypaumm mMeTku.
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8.2.5 KomaHpga «yCcTaHOBUTb KOH(Urypauuto meTku» (set tag configuration)
KomaHpa «ycTaHOBUTbH KOHuUrypauuto meTkm» (set tag configuration), nepegaBaemas MHPPaCTPYKTY-
poli MeTke, NO3BOMSET yCTaHaB/IMBaTb HacTpanBaemble napameTpbl METKM.

WHppacTpykTypa MeTka

KomaHga «ycTaHOBUTb
KOHQoMrypaumio MmeTku»

13 okTteToB
0x16 HoBas koHUrypauuss MeTkun

OTKNMNK HA KOMaHy «yCTaHOBUTb
KOHUrypaumo MeTKu»

13 okTeToB

Pe3ynbtupytowasn

Ox17 KOHCpMrypaums MeTku

PucyHoK 26 — YcTaHOBKa KoHUrypaumm MeTkm

B3anmogeiicTBMe NO KOMaHAEe «yCTaHOBUTbL KOH(Urypauu MeTKu» NpUBeAEHO Ha pucyHke 26. Kak Ho-
Basi KOHUIypauns B KOMaHAe «yCTaHOBUTb KOH(UIypaLuuo METKV», Tak v pe3ynbTupyrowas KoHurypaums B
OTK/IMKE Ha KOMaHAy «yCTaHOBUTb KOH(UIypauuio MeTKM» ABMAITCA (DOPMATUPOBAHHBLIMU KOH(UTYpPaLMOH-
HbIMU CTPYKTypamu, NpuBeAeHHbIMU B Tabnuue 24. 3T CTPYKTYpbl NepenarnTcs B Nopsifke, YCTAHOBIEHHOM
B TabnuLe, U Kaxaoe nose nepegaetcsi, HAYMHAA C MAaLIEro 3Havallero éuTa.

VHgpacTpykTypa MeTka

KomaHaa «ycTaHoBUTb
KOHQoMrypaumio MeTku»

13 okTeToB
0x16 HoBas koHdurypauuss MeTku

OTKNUK METKMN «OLLIMOKa
YCTaHOBKM KOHhUrypauum»

3 okTeTa
0x19 Kopownbkum

PucyHok 27 — OLwmnbKa yCTaHOBKM KOHQIUIypaLmm MeTKM

B cnyuvae owwnbku, ecnn metka obHapyxumBaeT NONbITKY CKOHUIYpUpoBaTb Kakoi-To napameTp B He-
nogfepxumesaeMmoe 3HavyeHne, MeTKa [0/KHa UIHOPUPOBaTb BCIO MOMbLITKY ee nepekoHdurypauum u nepegartb
OTK/IUK «OWunbKa YCTAaHOBKM KOHurypayumm», kak nokaszaHo Ha pucyHke 27. OTKAUK Bkw4aeT 16-6MUTOBbI
KOZ, OWNBKN, KOTOPbIi MOXET 6biTb MCMNOMNb30BaH B KayecTBe BCNOMOraTesibHOro cpefcrsa, 4To6bl onpege-
NNTb UCTOYHUK OWINGKN. 3HaYeHNe Koda OWWN6GKU 3aBUCUT OT KOHKPETHOI peanusauuy MeTKu.

Mpeanonaras, Y4To OWMNGKN HET, USMEHEHUSA KOHuUrypaumm 4O/MKHbI BCTynaTb B CUly cpasy nocsne Toro,
Kak MeTka nepegacTt CBOM OTK/IMK HA KOMaHAy «yCTaHOBWUTb KOHurypauuto meTkn». MNocne nepegayn oTkanka
Ha KOMaHAy «yCTaHOBWUTb KOHUTrypauuto» MeTKa AOJDKHA caywartb B OXuAaHUM AOMNOSIHUTENbHBLIX KOMaH[,
KOTOpPbIMU MOXEeT ObITb NI06asd 13 nepeyncneHHblx B 8.2.1.1. Ecnv [ONOMHUTESNIbHLIX KOMaH[ He MoJlyyYeHo,
MeTKa [0/KHa BO30OHOBUTL Nepuoanyveckyto nepegady 6/1MHK-NOCHISIOK COTNTACHO NMYHKTY 7.
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8.2.6 KomaHpga «BbINO/IHNTb ABYXCTOPOHHEE N3MepeHne pacctosHus» (perform two-way ranging)

KoMmaHaa «BbIMOMHUTL ABYXCTOPOHHEE U3MepeHMe paccTofHusa» (perform two-way ranging) uHuuumpyert
cepuio 06MeEHOB COOOLLEHUSAMU A1 BbINOJIHEHUSA ABYXCTOPOHHErO M3MepeHus pacctosHusa. Ha pucyHke 28
npuBeAEeHbl TUMWYHbIE B3aUMOAECTBNSA MBMEPEHMUS pacCToAHUA. KomaHaa nHuymauum n3mepeHnst paccTosaHus
npuceavBaeT MeTKe BPeMEHHbIi KOPOTKMii afgpec. DTOT afpec MCcnosb3lyeTcs A9 NOocAefylwmnx B3anmogeii-
CTBMWIA, NOKa MeTKa He Coo6WNT B NOATBEPXAAIOLWEM CO0OLWEHUN yNpaB/IEHUS U3MEPEHUEM PACCTOSAHUSA O TOM,
4YTO Nepuoj B3aMMOLENCTBMA OKOHYMACA (MNM B NPOTUMBHOM Criydyae Mo TaliM-ayTy, Korga MeTka He nonyvaeTr
HUKaKnX coobLeHnin nHpacTpyKTypbl) U MeTKa BO3BpaLWaeTcs K nepnognyeckon nepegave 6/7IMHK-NOCHINOK.

MeTKka HauMHaeT 06MeH ABYXCTOPOHHErO0 M3MEPEHUSA PACCTOAHUS C COOBLLEHNSA «OMPOC».

MovMeHOBaHHbIN y3en NMHGPaCTPYKTYPbl, KOTOPbIA Noay4ynn cooblieHne «onpoc» B MOMeHT TPR, oT-
KNukKaeTcs coObLEeHNEM «KOHTPOJIb aKTUBHOCTU — OTBET» (Ha onpoc) [activity control response (to poll)] B Mo-
MeHT TRJ. TOT oTBeT Bk/IlOYAET ONUMOHA/bHbIA OKTET, MO3BOMALWNIA yNpaBnATb cnefyrownmMmm eicTBUAMU
MEeTKW, 1 elle 2 oKTeTa — napameTp, NosIe3HOCTb KOTOPOro 3aBUCUT OT ONUMOHANIbHOIO oKTeTa. UTo6bl 06MeH
N3MepeHns paccTOSHUA NPOAOJDKMIICA C 9TOr0 MecTa, 3TOT OKTeT AO/DKEH MpeAnncbiBaTb «MPOAO/IKUTbL W3-
MepEeHUs paccTosHua» cornacHo Tabnuue 22.

VHdopacTpykTypa MeTka

PucyHok 28 — [1ByXCTOpOHHEE U3MepeHMe PacCTOAHNSA

Mpopomkas o6MeH U3MepeHUs pacCcTosHUA, MeTKa 3aTem nepegaet «PuHaNbHOe CoobLEeHNEe METKU»
(final), coobwas 32-pa3psgHoe Bpems nepepayn coobueHns «onpoc» (7'pT), Aanee 32-paspsfHoe BpeMmsA
Nosly4eHus coobLleHNs «ynpaBneHne akTMBHOCTbIO — OTBET (Ha onpoc)» [activity control response (to poll)]
(7'RR), panee TOYHO npejckaszaHHOe BpeMmsA nepefauyu 3Toro nocnefHero coobweHua (Mpr), Takke 32 6uta.
MyHKT 5.6 onncbiBaeT METKN BPEMEHU W UX eAuHULbI U3MepeHns. VIHhpacTpykTypa oTMeuyaeT Bpemsa npubbl-
TMa «nocnegHero coobuweHus» (TFR).

MpumeyaHne — BroXeHHOe Bpemsl Nepefayu [O/DKHO BK/IHOYATH 3aflePXKM Nepefatolleli aHTeHHbl 1 Bce
CUCTEMHblE 3hheKTbl, YTOBLI TOYHO NpejckasaHHasi MeTka BPEMEHW nepedayn Gbina MAEHTUYHA TOi, koTopasi 6buia Gbl
onpefeneHa nocne o6bIYHON nepesaun.

Ecnum meTka He MOXeT BNOXWTb BpeMs nepefavn «@UHaNbHOTO COOOLLEHMA METKM» B «(UHaNbHOE
coob6LUeEHNE METKM», MUCMNOMb3YeTca ABYXLWAroBblii huMHaNbHbIA 06OMEH COOOLEHMAMM, KaK NOKa3aHO Ha pu-
CyHKe 29, 3gecb nocrnegHee coobueHne 6e3 BMNOXEHUSA BK/OYaeT TOMbKO 32-paspsagHoe BpeMs nepegaudn
coobuweHua «onpocx» (TpT) n ganee 32-pas3psAgHoe BpeMs MOJAYYEHUS COOOLLEHUS «ynpaB/ieHWEe aKTUBHO-
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CTblo— OTBeT (Ha onpoc)» [activity control response (to poll)] (TRR). 3a aTuM «duHaNbHLIM CcOObLLEeHNEM
MeTKn» 6e3 BJ/IOXEHUS BpPeMeHU nepefayn 3Toro ouHanbHoOro coobuweHuns (TPT) mMeTka HemensieHHO nepe-
paet «uHanbHoe coobUleHMe nepepayn BpemeHu TpT», B KOTOPOM coob6uwaeTcs Bpemsa nepegaun (TpT)
npefLlwecTByOWEro hMHanbHOr0 Coo6LEeHNS.

Onpoc, oTBET U OKOHYaTesibHble COO6LEeHNA OXBAaTbiBAKT MOJIHbIA ABYXCTOPOHHUI O6MEH u3MepeHus
pacctosiHusa. Ero ycnex noAatBepxaaetcs coo6UeHNeEM «yrnpaBfieHne akTUBHOCTbIO — NOATBEPXAEHME U3Me-
peHUs paccTosHWS», NOKa3biBawLWMM B CBOEM OMUUOHANIbHOM OKTETE, YTO M3MEPEHME PACCTOSHUA yAanoch,
n 06ycnoBAUBaKLWUM, AO/HKHA NN MEeTKa BbINO/IHATbL U3MEPEHNE PACCTOSAHUS C APYrMM Y3/10M WU 4YTO Mepu-
oA ABYXCTOPOHHEro usMmepeHna pacCtoAaHNA 3aKOHYUNCA U MEeTKa A0/KHa BEPHYTbCA K COCTOAHUIO nepenaydun
NyCTbIX 6/IMHK-NOCHINOK.

Ecnv meTka He nonyvyaeT CO0OLWEHNS «ynpaB/ieHWe aKTUBHOCTbIO — MOATBEPXAEHVNE N3MEPEHUS pac-
CTOSIHUS», OHa A0/IKHA NOBTOPHO MHULMNPOBATb ABYXCTOPOHHUI O0O6MEH M3MEPEHMs pacCTOsHWUS MyTem Mo-
BTOPHOW oTnpaBky onpoca. OTKAUK MHPPACTPYKTYPbl «KOHTPO/Nb aKTUBHOCTU» MOXET noTpeb6oBaTb NOBTO-
puUTb OOMEH M3MEepPEeHUs PacCTOSHWA UMM MOXEeT NOATBEPAUTb Mpeablaywuii 06MeH, ykasaB MeTKe nepeinTu
K BbIMO/IHEHNIO O6MEHA U3MEPEHWSA PacCTOSHUSA C APYTUM Y3/I0M, WM MOXET yka3aTb METKE BEepHyTbCs K
COCTOSIHMIO nepefayvn NycTbiX H6/MHK-NOCHIIOK.

Ecnn meTka He nosiyyaeT OTBET Ha MepBOHayalibHbIA OMPOC, OHA AOJ/IKHA MOBTOPSATb €ro nepepgadvy
BHOBb A0 AOCTUXEHUS MaKCMManbHOro Ymcna NoBTOPHbLIX NonbiTOK onpoca — MaxNumberOfPollRetries, no-
C/le yero meTka [0/HKHa BEepHYTbCA K nepefavye 6/IMHK-MOCLINIOK C HACTPOEHHON NEPUOANYHOCTBIO.

NHdpacTpykTypa MeTka

PucyHok 29 — [IByXCTOPOHHEE M3MepeHune paccTossHus 6e3 BkIoveHns 7PT

3HauyeHune onunoHanbHOro OKTeTa B COO6LLI.€HVIVI «ynpaBneHne akKTMBHOCTbH» W UCNOJIb30OBaHNE CBA-
3aHHOI0 C HUM ABYXokTeTHOoro napameTpa (P) onpeaeneHbl B nyHkTe 8.2.2.

Ecnn ¢ — cKopocTb CBeTa B BO34yXe, TO PACCTOSIHUSA 3aaeTcsl BblpaXeHUeM:

14mc « (((TRR- TpT)- (TRT- TPR)) + ((7>r - rRT)- (TpT- TRR))), 4TO MOXET 6bITb YNPOLLEHO A0:

14mc (2 «7rr- 2+ TRJ- TpT+ TPR+ TFR- Tpj).
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MpunoxeHne A
(cnpaBo4HOE)

Vicnonb3oBaHune F191 n HacTosAwero ctaHgapra
LN NpunioxeHuin RTLS

A.1 BBepfeHue

YcTpoiictBa RTLS ncnonb3ytoTca gNs nageHTMdmkaumm n onpegeneHns MecToHaxoXaeHms nioaein nim o6bekTos B
MPOMBILLMIEHHBIX WM KOMMEPYECKUX YCNOBUAX. TUMNYHBbIE MPUIOXKEHNS BK/IHOHAIOT B CEOSA ynpaB/ieHMe akTuBamu, yrnpas-
JNleHue 3anacamu, ynpae/ieHve 1 aBToMaTusaumi NpoueccoB, 6e30MacHoOCTb U OTYETHOCTbL M MHOTOE [pYroe.

B cBoeli npocTeiiweii hopme cuctema RTLS BkIoYaeT B cebs psf TONbKO Nepedarolmx METOK, KOTopble nepuo-
AVYecKn nepefaroT NakeT, coaepXaluii YHUKabHbIA naeHTUuKaTop 1 He6OMbLIOK 06bEM AaHHbIX. MakeT NpUHUMaroT
oOVH wnn 6osiee NPUEMHUKOB, KOTOpblE MOTYT MPOCTO 3aperncTpupoBatb METKYy Kak MPUCYTCTBYHOLLYK WM MOTYT npu-
MEHUTb AasibHelLWy 06paboTky, YToObl oNpeaenUTb MECTOHaxXoOXaeHne MeTkn. bonee cnoxHble cucteMbl RTLS moryT
MCNO/b30BaTh [BYXCTOPOHHIOK CBA3b C METKOW A1 YNpaBieHus, CBsA3W U KoopauHaumm.

AKTUBHble cucTeMbl RTLS, Kak NpaBW/io, XapakTepusyroTcs criefyrowmmMm atpuytamu:

- OYEHb AELUEBLIE METKN C HU3KMM 3HEPronoTpebieHnem;

- 607bLIME NONyNAUMN METOK;

- HM3Kas CKBaXHOCTb nepejauu;

- pasHoobpasve NPUEMHMKOB — OT OYEHb Masioi AasIbHOCTU (HECKO/IbKO METPOB) A0 O4YEeHb HO/bLUOW AA/TLHOCTY
(COTHM MeTpOB);

- OYeHb KOpPOTKas AJIMHA NakeToB, YaCTO He COAEpPXallMX WHbIX AaHHbIX, KpOMe uaeHTudukaTopa ycTpoicTea 1
He60/1bLIOr0 YKc/ia GUTOB COCTOSHUS.

Hactosiwmii ctaHgapT u [19] cogepxar ABa hr3nyecknx ypoBHs, 0cob6eHHO noaxoasawmx ana RTLS:

- on3nyeckuii ypoBeHb CBEPXLUMPOKONOSIOCHOIO pagnouHTepdienca ¢ HU3KOW 4acTOTON NMOBTOPEHUS MMMY/LCOB
(LRP), npvBegeHHbI B [19];

- hM3nyecKknin ypoBeHb CBEPXLLMPOKOMNO/IOCHOTO paavovHTepdeiica ¢ BbICOKO/ 4acTOTOW NOBTOPEHWS MMMY/1bCOB
(HRP), npuBefeHHbI B HACTOSALLEM CTaHZapTe.

HacTosiLiee npuioxeHWe ONMNCLIBAET, Kak OYHKLMN 3TUX hU3NUECKUX YPOBHEN MOTYT BbITb CKOHAUIYPUPOBaHbI 415
npunoxexunii RTLS.

A.2 O630p hU3NYECKNX YPOBHE CBEPXLWIMNPOKOMNOSIOCHOTO pagnonHtTepdeica RTLS

A.2.1 ®du3nyeckunii ypoBeHb CBEPXLWMPOKOMNO/NOCHOTO paAgnounHTepdeiica ¢ HA3KOM YacTOTOW MOBTOpPEHMWA
umnynscos (YMn)

A.2.11 OnwucaHve

®u3nyeckunii ypoBeHb CBEPXLUMPOKOMNOOCHOIO paguonHTepderica ¢ H13koin UM — ato dimanyeckuii ypoBeHb HU3-
KOl CNOXHOCTW, ONTMMU3MPOBaHHBIN ANns yctpoiictB RTLS. B cuctemax RTLS KOMMNOHEHTbl 060pyAOBaHNSA B BbICOKOM
CTENeHn acMMETPUYHbI — BONbLUME NONY ALY OYEHb HECOXHbIX METOK PAcMo3HAOTCA ropasfo MeHbLUMMU NOnynsaum-
AMM NOTEHUMASIBHO C/IOXKHBIX BOCMPUHUMAIOLLMX 3/1eMEHTOB. O6bIMHO MeTka nepegaeT COobLLEeHNs BOCTIPUHMMAIOLLEMY
YCTPOICTBY, XOTA 06paTHbIe apXUTEKTYPbl Takke BO3MOXHbI (XOTA U MEHee pacnpoCTpaHeHbl).

dur3nyeckunii ypoBeHb CBEPXLLIMPOKOMOIOCHOMO pagnonHTepdieiica ¢ H13koi YA, Takum o6pa3om, b1 npenmyliie-
CTBEHHO OGYC/I0B/IEH MOTPEOHOCTHI0 B OUYEHb HU3KOM YPOBHE CIOXHOCTU nepefatymkoB (MeTok). CooBGpaeHWss HU3KOM
C/IOXHOCTMN BK/THOYAIOT:

- NPOCTYI0 B peanu3auuv Moy IALmIO;

- OTCyTCTBME B 6A30BOM peXMME KOAMPOBaHMS WM 0TGennBaHns (4EKOPPensaunm) AaHHbIX;

- MPOCTOTY BHEAPEHUSI MACOK CMEeKTPasibHON NAOTHOCTU MowHoCcTK (PSD);

- OTCYTCTBWE CI/TaXXMBaHWSA UMMY/ILCOB C LiE/b0 CMEKTPaUTLHOTO CraKUBaHus;

- CMOKOIiHble BPeMeHHble TPe6oBaHMS.

Kpome ToOro, Huskas Ul senseTcs KAYeBOl 0COGEHHOCTBIO, KOTOPasi CHMKAET HeonpeaeneHHOCTb NO3NLMOHN-
poBaHus 1 NoBbIWAET 3MWPEKTUBHOCTL HEKOTEPEHTHBIX NMPUEMHUKOB B YCMIOBUAX BbICOKOTO MHOMO/y4EBOro 3aTyXaHusl.

Mopgxon, HU3KOM CAOXHOCTU BEAET K HU3KOMY 3HEepronoTpebsieHnto 1 HU3KOW CTOMMOCTU peaniv3aunn Ha OUCKpeT-
HbIX 3/1IEMEHTaX, YTO PaCrpPOCTPaHEHO B MPUNOXEHUAX MeHbLLEero obbema. Tam, rae npoAatoTcA oYeHb 60/1blune 06bEMbI
YCTPOICTB, XN3HECNOCOOHbI KPEMHMEBbIE pelleHns, U RTLS-pelleHnsl, UCnonb3yowme m3nyecknii ypoBeHb CBEPXLUN-
POKOMOJIOCHOTO paguonHTepdieiica ¢ Bbicokoli UMW, cTaHoBATCA BO3MOXHbIMK (CM. A.2.2).

CnepytoLiye NyHKTbl BbIAENAOT KIHOYEBbLIE YEPTbl KAKA0ro U3 PeXMMoB paboTbl.

A.2.1.1.1 Ba3oBblii pexum

Ba30BbIli PEXMM — PEXVM HaMMeHbLUER CNOXHOCTA. OH UCMO/b3yeTecs Tam, rae CywecTByeT NOTPeObHOCTb B OYEHb
60/bLIMX NONYNAUMAX METOK, HO HET TpeboBaHWii No paboTe Ha O4YeHb 6OMbLIOK AasbHOCTW. Kak mpaswio, 6onblias
[anbHOCTb — 3TO He Npobsiema B cpefax C 60/bLLIMM YMCIOM NPEnsATCTBUIA NPSIMOA BUAUMOCTU.
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KntoueBble aTpnbyTbl 6a30BOr0 pexvma:

- o4eHb npocTas moaynauus — (MaHunynsaumsa On-off keying — OOK);

- HeT JONOJSIHUTENIbHOTO KOAMPOBAHUS WM OTOEeIMBaHUS;

- KpaTyaiwas g/ivHa naketa;

- A/MHa MakeTa, CMPOEeKTUPOBaHHAsA A/ AOCTUXKEHNS MaKCMMaslbHOM aMnnTyAbl UMny/bca B paMkax rnobasib-
HOro OrpaHuyeHns ons (pusnmyeckoro YpoBHS CBEPXLUMPOKOMNOMOCHOTO pagmouHtepdeiica (192 umnynbca npyu yactote
nmnynscos 1 MIw).

OTOT NocNefHWiA MyHKT AenaeTt 6a30Bblii PEXVM 0COGEHHO MOME3HLIM A/ HEKOTEPEHTHBIX MPUEMHUKOB (4,ETEKTO-
pOB 3HEPrAM), KOTOPbIE BbIMIPBLIBAKOT OT YBEMYEHMNSA MIHOBEHHOW aMnanTyabl UMMysibea.

MpreMHMK, 0GHapYXMB BXOAALLMIA NOTOK CBEPXLUMPOKOMNOOCHBIX MMMY/IbCOB, ByAeT NPOX0oAWTb Yepes npoLeaypy,
NnoAo6HY0 Cneaytolleit, B BbIICHEHUN TOTO, GbISIO /N 3TO MOJTyYEHUE NakeTa 6a30BOr0 pexumva:

- MpOBEepKa CurHana BxoAsLleli npeambysbl, 4Tobbl onpeaenntb 1 ML, MMNYAbLCHYH NOCNef0BaTebHOCTL (TO eCTb
He nakeT pexuma 60/bLUOoN AasIbHOCTW);

- MNOUCK pasgenvTens kagpa c NoATBEPXAEHWEM COOTBETCTBUA KakoMy-nnbo pexmmy — 6a30BOMy UM paclunpeH-
HOMY;

- MpoBepKa NepBbIX Tpex GUTOB 3aronoBka gomanyeckoro yposHs (PHR) (Tpy 6uta cpasy nocne pasgenvrens ka-
[Apa), uTobbl NOATBEPANTL 6A30BLIN PEXMM:

- Tpn 0 = 6a30BbLIN PeXnM;
- Tpy 1 = paclUMPEHHBIN PEXUM;
- MPUEMHUK MOXET MPUHATbL PELLEHME, NPOros1I0coBaTh Ha NepBbIX TPEX BUTax 3arosioBka IM3NYECKOro ypoB-

HA METOAOM «J/yullnii U3 Tpex», YToObl BBECTWU MPOCTYI0 NPOBEPKY OLLUMOOK BMTOB THna KOAMPOBaHMS.

CnepyeT OTMETUTb, YTO A/inHA npeambysibl nepemMeHHas — 16 i 128 MMNybCOB Ha YCMOTPEHWE WCMONHUTENS.
16 umnynbCoB, Kak 6bl10 NOKa3aHo, AOCTATOYHO A1 CaMbIX PasHbIX C/lyYaeB NMPUMEHEHUS, HO Pa3paboTUMK MOXET A1
NoBbILWEHNA 3PEKTUBHOCTY 3axBaTa JaHHbIX YBEINYUTbL A/IMHY 3aronioBka. OfHaKo Takoi Noaxos UMeeT TpU BadkHbIX
HeraTuMBHbIX BO34ENCTBMA Ha 06LLYyt0 3DEKTUBHOCTL CUCTEMbI, MOSTOMY BbIGOP LO/HKEH ObIThb TLLATE/ILHO MPOCHUTAaH.
Bonee anuHHas npeambyna BreYer:

- PWCK YBENMYEHMUS A/IMHBI NakeTa CBbille 192 UMnybCoB, YTO BbI3OBET HEOOXOAVMOCTb YMEHbLLLEHWS aMNaUTyabl
nUMNybca, YTo6bl COOTBETCTBOBATL IMMUTAM Ha CpeAHEee CBEPXLUMPOKOMONOCHOE U3/yYeHUE;

- yBenm4ueHne notpebneHns 3neKTPoIHeprum MeTKon (6onblue nepegaBaemblX MMNYNbLCOB 1 60MbLLE MpoLeccop-
HOro BpPEMEHW);

- YBENMYEeHve KOMN3NA NakeToB METOK (M3-3a 60/1ee [/IMHHbIX NakeToB).

A.2.1.1.2 PacluMpeHHbIA pexum

PaclumpeHHbIn pexvM go6asniseT B 6a30BbIi peXVM MPOCTYI0 NPSAMYIO KOPPEKLMIO OLIMOOK A1 NOBbILLEHNS 3d)-
(heKTMBHOCTU B OMNpefesieHHbIX 06CTosATENbCTBaX. Kpome TOro, paclUMpeHHbI pexuM Aonyckaet 6onee A/IMHHYK npe-
ambyny (oo 256 nMnynbCoB), ec/v paspaboTyKy HEOOXOAMMO YBENNUNTL HALEXHOCTL CO0pa AaHHbIX HA OCHOBE 6Gonee
Ha[ieXXHON CTPYKTypbl cuMBona. Cxema KoAMpoBaHusA NpocTa 4718 peasv3aumn B nepefatyvke 1 AonyckaeT ABe pasHble
CXEMbI AEKOAMPOBAHNS B MPUEMHIIKE.

MockosbKy A/MHA NakeTa paclUMPEHHOrO pexuma 60sblue, YeM naketa 6a30BOro pexvma, CUrHasl, CKOpee BCEro,
CTaHeT cAepXunBaTbCsi HOPMATUBHBLIMUA IMMUTAMU HA CPeAHUe CBEPXLUMPOKOMNOIOCHOIO M3/lyYeHnst. 310 TpebyeT yMeHb-
LIEHNS aMMIUTYAbl OTAENbHBIX UMNY/ICOB, YTO NPVBOAUT K NOTEPSIM B NiaHe GHMKeTa IMHWM CBA3M NPU UCMO/Ib30BaHUN
HEKOTEPEHTHOTO MPUEMHMKA. Ty NOTEPHO C/iedyeT CONOCTaBUTb C OXMAAEMbIM BbIMTPbILLIEM OT KOAMpOBaHus A0 4 apb,
YTOObI ONpeaennTb, faeT I PACLUMPEHHDBIA PEXVM YMCTYHO BbIrofy B /106bIX AaHHbIX 06CTOATENLCTBAX.

B o6LeM 1cnosnb3oBaHMe PaclLUMPEeHHOro pexmnmMa — 3T0 KOMNPOMUCC, GanaHc Mexay BbiMrpbillemM OT KOAMpoBa-
HUS1 U OIMHOW NakeTa (TO ecTb NOTEpEe 3Heprun umnynsca). AnvHa naketa 6yaeT onpefenstbes psgomM hakTopoB, BK/IHO-
Yas A/IMHY npeambysibl, UCMOJIb3YEMbIA PEXUM adpecauun 1 pasMep nog/exaliyx nepegade AaHHbIX.

Mpouecc onpefeneHns NPUEMHVKOM MNakeTa PacLUMPEHHOrO pexumMa Takom Xe, Kak 1 Ans 6a30Boro pexvma.

A.2.1.1.3 Pexum 60/bLLUOI Aa/TbHOCTU

Pexum 60/1bLUOM Aa/TbHOCTM OPUEHTMPOBAH Ha KOTEPEHTHbIE MPUEMHUKW, KOTOPbIE MOTYT MCMO/Mb30BaTh KOTEPEHT-
HO-UMNY/IbCHYIO MHTErPaLMI0 B LEeNsX NOBbILEHNUS 3HEPrnM cuMBosa. Mockoibky MHOXECTBEHHbIE UMMY/bChbl UHTErpUpY-
t0TCS BMECTe, 4To6bl ChOPMUPOBATL OAMH CUMBOJI, A/IMHA NaKeTa MOXET ObITb GOMbLUON, 3HAYUT, aMIIUTYAa OTAE/NBHOIO
UMnynbca, 6e3ycnoBHO, YMEHBLUUTCS, YTO ONpeaensieTcs HOPMaTUBHbLIMW OrpaHUYEHVAMY Ha CPeAHWIA YPOBEHb CBEPXLLM-
POKOMOMIOCHOTO M3y4eHusi. OHaKo KOrepeHTHO-MMMNY/bCHAas MHTerpaums 6onee 4em KOMMEHCHMPYET MOTEPU B 3HEPrn
UMNysbca 3a CYeT YACTOro NpUpocTa GropKeTa JIMHUN CBA3W.

O (PeKTUBHOCTb KOrepeHTHOro NpYemMHMKa 3aBUCUT B OCHOBHOM OT ABYX (DAKTOPOB: TOYHOCTU LIAGA0OHA UMMY/Ib-
COB, UCMOJIb3YEMbIX B MPUEMHMKE, M TOYHOCTU CUHXPOHM3ALMN BPEMEHM Ha UMMYNIbCHOM YPOBHE MEXAY MPUEMHUKOM 1
nepegarynmkom. ®u3n4ecknini ypoBEHb CBEPXLUMPOKOMOSIOCHOrO paanouHTepdenca ¢ HU3KO YacTOTON MOBTOPEHWS VM-
Ny/IbCOB He MPeAbABSET XECTKMX TPeboBaHWiA K NII06OMY U3 3TMX MapamMeTpoB, W 3TO CAEMaHO HaMEPEHHO B LENsX
obecneyeHns HA3KO CTOMMOCTM peanm3aummn (6e3 CAOXHOW CUHXPOHU3ALMN WK CAIOXKHOTO (DOPMMPOBAHUS UMMNYIbCOB).
M3 aTx coobpakeHuii CyLLecTByEeT OrpaHUYeHne, 0 Takoi CTEMEHN KOFePEHTHOE YCUIEHUE MOXET GbITb JOCTUTHYTO Ny-
TeM NpoCTOoro Ao6aBneHnst 4ONOHUTENbHBIX UMMY/IbCOB B CMBO/. CyLLECTBYET Takxke pacniara aMnauTyaon umnyasca
3a fo6aBneHne AONOMHUTENbHBIX MMMY/IbCOB U3-3a HOPMATUBHbLIX OrpaHuyeHnii. MNMosaTomy napameTpbl, BblGpaHHbIe A5
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pexvMa 60/bLIOI AanbHOCTU, NPEeACTaB/IAT MakCUMaslbHY 3D(EKTUBHOCTL A1 KOTEPEHTHOrO MPUEMHUKA MpW OT-
HOCUTE/IbHO CMSAMYEHHbIX CUHXPOHM3aLMM U hOPMMPOBaHUM UMMNY/ILCOB; 60/1€e A/IMHHbIE CUMBOJIbI MO Bbl HEMHOIO
[06aBUTb K KOF@PEHTHOMY YCUIEHWIO U CNYXAT TOMbKO 4151 YMEHbLUEHUS 3HEPrMN MMMY/IbCa.

Pexum 60/bLUOA AaNbHOCTU MCNOJb3YET B KAYECTBE CXEMbl MOAYNsAUuMM MaH4yecTepckoe KOAUpoBaHUE ABOWYHOM
hazommnynbcHoi Mogynsuum (PUM), a He npocTtad MaHunynsAums OOK, kak B 6a30BOM 1 PacLUMPEHHOM peXumax, u pa-
60TaeT npy UM 2 Mly. OH Takke Mcnonb3yeT 6osee CAOKHY npeambysy, Heob6XoaAVMYH0 ANS NOAAEPXKKN STOW CXeMbl
KogvpoBaHus. MNpeambyna CoCTOUT U3:

- nocnegosatesibHocTV OT 1024 o 8192 mumny/LCOB, 3aTem

- pasgenuTens Hadana kagpa (SFD), 3akogMpoBaHHOro, Kak B 6a30BOM M pacLUMPEHHOM pexvMe, 3aTem

- nocneposaTenbHOCTV OT 16 A0 64 ABOMYHbIX CUMBOJ/IOB 1, 3aKOAMPOBaHHbIX, Kak B pexvme 60/bLUON Aa/TbHOCTY.

3a npeambysnoin cnepyeT pasgenutens Hadana kagpa (SFD), 3akoavpoBaHHbIM, Kak B pexume 60MbLIO AanbHO-
cTn. Llenbto aToil 60n1ee CNoxHON npeambysibl B TOM, YTOObI NO3BO/INTE KOTEPEHTHOMY NMPUEMHMKY BbISIBUTH NMakeT pexuva
60MbLUOIA JaSIbHOCTU M AOCTUYb CUHXPOHM3AUMW CUMBOJIOB [0 pas3fennTenss Hadana kagpa, a Takke YToObl NO3BOMUTb
HeKOorepeHTHbIM NpueMHUKOM A0CTUYb CUHXPOHU3aLnn.

MpreMHNK, OGHAPYXMBLUNIA BXOAALLMIA NOTOK CBEPXLLMPOKONO/IOCHBIX UMMY/IbCOB, AO/DKEH MPOWTW Npoueaypy, no-
[OGHYI0 cnepytoLeit, AN BbISCHEHWS TOTO, MOJlyYaeT /I OH NakeT pexvMa 60/bLION Aa/TbHOCTY:

- MpoBepKa cUrHana BxoAsLein npeambysbl, 4TOObI onpegenutb 2 My, UMNYyAbCHYO NOCNeA0BaTeNbHOCTL (TO eCTb
YTO 3TO He nakeT 6a30BOro UM PACLUMPEHHOTO PEXMMA):

- OXufaHue crtapTa UMMYNbCHON MOAYNAUMM B BUAE MOBTOPSHOWMXCA 32 NPUCYTCTBYIOLLMX MMMY/IbCOB, a 3aTeM
32 OTCYTCTBYHOLMX UMMY/bCOB. Ha 3Toi cTagum NpueMHuK 6yAeT NCMOb30BaTb 3TN NePexoibl A1 AOCTUXKEHNUST CUHXPO-
HM3auun CYMBOJIOB;

- MOWCK pasfenutens Hadasia kagpa C NOATBEPXAEHVEM pexuma 60MbLUol fanbHOCTY;

- NMpoBepkKa MepBbIX TPEX GUTOB 3arosioBka (PM3NYECKOr0 YPOBHS (Tpy 6uTa cpasy nocre pasfgenvrens Hadana
kagpa) ¢ 000 NOBTOPHOrO NOATBEPXKAEHMSI pexrma 60MbLUol AanbHOCTU (OCTaslbHblE 3HAYEHWS 3ape3epBUPOBaHbI A1
UCMo/b30BaHNs B ByayLLem).

A.2.1.2 CeTn CO CMeLUaHHbIM PeXMMOM

A.2.1.2.1 CoobpaxeHus ahheKTUBHOCTH

Pexvm 60/1bLU0I 4anbHOCTY B NEPBYHO 04epeib OPUEHTUPOBAH Ha KOrepeHTHbIE NPUEMHMKN, B TO BPEMS Kak 6a30BbIl
N pacLUMPEHHbI PEXUMbI NpefHa3HauyeHbl Npexzae BCEero A1 HEKOrepeHTHbIX NPUEMHUKOB. ockonbky RTLS-cucTembl,
Kak npaBu/1o, YacTb OUKCUPOBAHHOW MHppPacTPYKTypbl, MaSIOBEPOATHO, YTO B /II0OOM 3a4aHHOM MecTe By[eT pa3BepHyTa
CMECb KOrepeHTHbIX W HEKOTEPEHTHbIX MPUEMHMKOB. BMECTO 3TOr0 0COGEHHOCTM PacnoIOXEHUs GyayT onpeaensitb uc-
No/1Ib30BaHWE TOro WM MHOTO TUNa NpUeMHMKa ANsi Haunydlein obuweli 3dekTMBHOCTM CUCTEMBI.

Hanpvmep, yCnoBusi MOMELLEHWT C MHOXECTBOM NPENATCTBUIA, TaKUX Kak CKNag Win NPOU3BOACTBEHHBIN LEX, He
MOTYT MO3BOMUTb GOJBLUNX PACCTOAHUIA NPAMON BUAUMMOCTW, MO3TOMY pacLUMpeHHbI Anana3oH 6ecnosieseH. BmecTto aTo-
ro Tam, ckopee Bcero, OyaeT pa3BepHyTa BbICOKas M/IOTHOCTb HEKOTEPEHTHbIX MPUEMHUKOB C MEeTKaMu, AeACTBYIOLWMMM
Nn6o B 6a30BOM, MO0 B pacLUMPEHHOM PEXUME.

B oTnnume ot 3toro, 60MblUME OTKPbITbIE NPOCTPAHCTBA, HanNpuMep TEPPUTOPMM Ha OTKPLITOM BO34yXe, MO3BONST
o4yeHb 60/IbLUNE NMHUM NPAMOI BUAMMOCTU, Tak YTO MCNO/b30BaHNE HU3KOW MIOTHOCTY MPUEMHMKOB 60/bLLON Aa/TbHOCTY
MOXeET 6bITb 6051e€ 3KOHOMUYECKN 3PGEKTMBHBIM. B 3TOM cnydyae MOXET ObiTb pasBepHyTa MHppacTpykTypa 13 Kore-
PEHTHbIX NPUEMHMKOB C METKamu, paboTarwyMmn B pexvume 60/bLION Aa/TbHOCTY.

OpHako CylecTBYeT MHOrO C/lyyaeB, KOrga MEeTKM MOryT MepemeLlaTbCs U3 KOrepeHTHON B HEKOTEPEHTHYH WH-
hpacTpyKkTypy, NMO3TOMY [aHHbIli CTaHAapT TpebyeT, 4Tobbl BCE NMPUEMHUKW, KOTEPEHTHbIE WM HEKOrepeHTHble, MOr/u
NpYHUMAaTL 1 AeMOAYNMpoBaTb BCe peXxuMbl. Cryyan NepekpecTHOro UCNosib3oBaHus CTpajatoT OT orpaHuyeHuns addek-
TUBHOCTU CrieAyoLWmMM 06pa3om.

HeKorepeHTHbI NpreMHUK 6yAeT MMETb MEHbLLYI0 Aa/IbHOCTb paboThl C METKaMK, paboTarwmymm B pexnme 60/1b-
LU0V AanbHOCTW, B CPAaBHEHUM C MeTkamu, paboTarowymmi B 6a30BOM UM pacLUMpeHHOM pexume. MeTku, paboTatowme B
pexviMe 60/bLUION Aa/TbHOCTW, UMEKT OTHOCUTENBHO AJIVMHHBbIE NakeTbl, KOTOPbIE BbI3bIBAIOT CPeHME U3NYyYeHus, noane-
Xalive perynmpoBaHuio. 3TO 03HAYaeT, YTO B PEXMME GO/bLLION Aa/IbHOCTW MMMY/IbCbl MEHbLUE MO aMMAnTyae, Yem B 6a-
30BOM WM paclUMpeHHOM pexume. MockKosbKy paboTta HEKOrepeHTHOrO NPUEeMHMKa 3aBUCUT OT aMmuTyAbl €AMHUYHOIO
UMMY/bCa, OH HE MOXET MPUHMMATbL MEHbLUME UMMNY/bChbl PEXUMA GOMbLUOIA Aa/IbHOCTW Ha CPaBHUMON AasibHOCTU. M3-3a
MeHbLLE AaNbHOCTU paboTbl METKM, paboTalLye B pexmme 60/bLION AanbHOCTW, MOTYT TO/IbKO Nepruoanyeckn obHapy-
XUBATbCA B Npejenax CeTn HEKOrePEHTHbIX MPUEMHMKOB, a NO3VLMOHNPOBAHNE METKM MOXET OKa3aTbCH HEBO3MOXHbIM.

KorepeHTHbIli NpMeMHMK ByaeT MMETb KOPOTKYK Aa/lbHOCTb paboTbl C MeTKamu, paboTalowumy B 6a30BOM Win
paclMpPeHHOM pPexume, Mo CPaBHEHUIO C MeTKamu, paboTaloyMM B pexume 60/bLUoM AanbHOCTU. MeTkn, paboTatowme
B 6@30BOM WM pacLUMPEHHOM pPEXMME, He AalT Noc/iefoBaTe/IbHOCTEN MMMY/IbCOB, AOCTATOYHbIX A1 KOF€@PEHTHO-UM-
My/IbCHOM WHTEerpaumu, Y4To CBOAMT HAa HET NMPEUMYLLECTBO KOTEPEHTHOro npueMHuka. OfHaKo KOTepeHTHbIA MpUeMHIMK
MOXeT paboTaTb Ha CXOLHbIX C PaboToli HEKOTEPEeHTHOr0 NPMEMHMKA PacCTOSHMSIX MPU paboTe ¢ MeTkaMn 6a30BOr0 Wn
pacLUMpeHHOro pexuvma. MoCcKo/IbKy KOrepeHTHbIE MPUEMHUKM, Kak MPaBu/o, pa3BePTbIBAKITCA HECKOMbKO pexe, Yem He-
KOTEPEHTHbIE NMPUEMHWKW, METKM 6A30BOr0 WM PacLUMPEHHOTO PeXnMa MOryT GbITb TOMIbKO NEPUOANYECKN OBHAPYXEHbI B
CETW KOrepeHTHbIX NPUEMHUKOB, a NO3ULMOHMPOBaHNE METKM MOXET OKa3aTbCsl HEBO3MOXHbIM.

XapakTepucTvkM criyyaeB NepeKkpecTHOro UCnob30BaHNsA cBefeHbl B Tabnuuy A.l.
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Tabnuua Al — XapakTepucTUKM CrlyHaeB nepekpecTHOro 1Cnosib30BaHns

Tun npuemHuka Pexum MeTku JanbHocTb npuema MpumeyaHus

HekorepeHTHble  Ba3oBblii Xopoluasi TunnuHast KoHdurypaums ans 60/bWLMX NOoMnynsumiA oYeHb
MPOCTbIX METOK

PaclumpeHHbilii Nyuwe YBenuueHHasi [a/lbHOCTb paboTbl B HEKOTOPbIX 06CTOS-
TeNbCTBax

BonbLuoii CokpatleHa KopoTkasi aucTaHuusa npvema o3HauaeT, UTo oxBaT 0GHapy-

[a/IbHOCTU XEHUs1 METKU GyAeT NPepbIBUCTLIM B TUMWYHO CETU HEKO-

F€PEeHTHbLIX NPNEMHNKOB

KOTepeHTHbIe BazoBblii XOpOLLIaﬂ bonblee paccToaHne Mexay KorepeHTHbIM1 nNpuemMHuKamm
O3Ha4aeT, 4YTO oxBaT 06Hapy)KeH|/|9| METKN 6y,qu npepbiBA-
PaCUJVIpeHHbIVI ﬂquue CTbIM B TUMNYHOWN CETU KOrepeHTHbIX NpuemMHNUKoB
BonbLuoit HaVU'Iy‘-ILLIaﬂ TvnnyHaa KOHqJVII'ypaLI.I/Iﬂ ona HeboNbLINX I'IOI'Iy]'IﬂLLVII\/JI me-
AaJIbHOCTH TOK Ha OTKPbITOM MPOCTPaHCTBE

A.2.1.2.2 CoobpaxeHusi Nno 06paboTke AaHHbIX NPUEMHUKOM

JTo6ol 13 Tpex PeXMMOB MOXET ObITb /Ierko A4eKoAMPOBaH MPUEMHUKOM /H060r0 Tuna, Moc/ie TOro Kak paguoya-
CTOTHbIIA curHan 661 Npeobpa3oBaH B OCHOBHYHO NO/OCY YacToT. Koy k paboTe B Ciyyasix NepekpecTHOro MCrnosib3oBa-
HUS — B CMOCOBHOCTN CUHXPOHW3MPOBaTb M AEeMOAY/IMPOBAaTL BXOAALWMIA paamocurHar.

Korga KorepeHTHbIi NpUeMHUK 06HapyXXMBaeT NOC/1ef0BaTe/IbHOCTb UMMNY/IbCOB HAa YacToTe nepeaaqn UMNysibCcoB
(UNK) 1 Mru, yTo ykasbiBaeT Ha NakeT 6a30BOr0 WM PACLLUMPEHHOTO pexrma, OH AO/DKEH HayaTb MOUCK npeambyrbl, 3a-
KOAMPOBAHHO COr/lacHO 6a30BOMY M pacLUMpPEHHOMY pexumam. ocne o6HapyXeHuUs npeambysibl U JOCTMXKEHUS CUHXPO-
HM3aLuMM OCTaToK NakeTa MOXeT ObITb 4EMOAYNMPOBAH Tak Xe, Kak 1 HEKOrepeHTHbIM MPUEMHUKOM.

Korga HekorepeHTHbIN NPUEeMHNK 0GHApY)XXMBaeT MMMY/bCHYO nocnefoBaTensHOCTb ¢ UM 2 My, 3T0 ykasbiBaeT
Ha nakeT pexvMa 60MbLUOA AanbHOCTH. PUeMHMK MOXET 3anyCTUTb CBOM HOPMaibHbI NPOLECC NOYHEHUS/CUHXPOHN-
3auum SFD, HO Ha yacToTe 2 MI'y. BcTaBka pasgenutens Hadana kagpa (SFD) 6a3oBoro/pacluvpeHHOro pexuva B npe-
ambysy pexumMa 60MbLUIONA AaNbHOCTM NPeAoCcTaBNseT Takyto DYHKLMOHAIbHOCTb.

Mocne BcTaBneHHoro pasgenutens SFD HekorepeHTHbI MPUEMHUK HAYHET AeMOAy/MpoBaTb OGUTbl C yveToMm
MOBTOPEHNSA UMMYNbLCOB Y MaH4eCTepPCKOro KoAMPOBaHUA. 3TO MOXET ObITb AOCTUIHYTO NyTeM 3anycka HOPMaUslbHO-
ro mexaHnama OOK Ha uactoTe 2 MIy v fo6aBfieHns Lwara Cxatusi, KOTopbliA TpaHcaupyeT 32-MMNyfbCHbIE NMOBTOPbI
MaH4ecTepckoro koja ABOWYHON haszonmnysibCHOW mogynsumn (M) B feicTBuTesibHble GUTbl. 3TO OTpaKeHO Ha
pucyHke A.1.

JaHHble 1 a

MaHuecTepckme

oumuvnynscet - |M OTH Tan i 11111111 in

[eMoayNVPOBaHHbIE ......................
OOK 6uTbI iiiiiiiiiiiiiiiiiiiiiiiooo000000000000000cXx)000aao 00000000000000000000000001111111111111111111111111

KomnpeccupoBaHHbie
OOK 6uTbl

MaHuecTepckme
[EeKoaVpoBaHHble 1 0
6UTbI

PucyHok A.1 — lMpeo6pa3oBaHne MaH4YecTepCcKOro KoAa ABOVYHON hazonMnynbCHOW Mogynaumm (PVIM)
B OOK ¢ nomoLbto LuchpoBoro cxatnst 6utos
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AJ/IbTEpHATUBHO HEKOrEPEHTHBI NPUEMHIK MOXET B3iTb aHA/IOTOBbIN NOAXOA, YCPEeAHSI UMMY/bChbl B 32-UMMY/IbC-
HOM OKHe, a 3aTeM npuMeHsist gemoaynauuo OOK 1 MaHuecTepckoe AeKoAMPOBaHME, Kak NMoKas3aHo Ha pucyHke A.2.

[JaHHble 1 0
VM miniill I g T

KomnpeccupoBaHHble

OOK 6uThbI 1 1

JemoaynupoBaHHble
OOK 6uThI 1 0 0 1

MaHuecTepckve
[eKoanpoBaHHble 1 0
6UTbI

PucyHok A.2 — lMNpeobpasoBaHne MaH4ecTepcKoro kofa ABOMYHON chazommnyibcHol mogynsaumm (M)
B OOK ¢ 1cnosb3oBaHMEM aHaIOTOBOrO CXaTua UMMY/IbCOB

Mocne oB6HapyXeHUsi pasgenuTens Havana Kagpa, HEKOrepeHTHbI NMPUEMHWK OO/HKEH UIHOPMPOBaThL Moc/efoBa-
TeNIbHOCTb CMMBOJIOB «1» (NepefaBaeMbIX 4718 NOAAEPKKU CUHXPOHU3AUMMA KOTEPEHTHOrO NMPUEMHMKA) U uckatb «000»
HOpPMasibHOro pasgenvtens Havana kagpa SFD, 3akoAupoBaHHble Kak CMMBOJbI pexuma 60MbLUol AaNbHOCTU, B Kade-
CTBE Tpurrepa 3anycka AeMoAynsauuM ocTaBLUelics YyacTu nakeTa. BnonHe BepoATHO, UTO HEKOTOpble M3roTOBUTENN 3a-
XOTHAT MCNOJIb30BaTb BCTAB/IEHHbIE CUMBOJIbI «1» ANs Leneil No3NLUMOHNPOBaHWSA NPU HEOHXOANMOCTW.

A.2.1.3 KoopavHaumsa 1 CUHXpoHM3aumsa

[na coxpaHeHnss GUTOBOW CUHXPOHM3ALMM MPUEMHUK HYXOAETCH B PErysspHbIX MMMynbcax. MaHyecTepckoe Ko-
OVpOBaHME B pPeXVMe AaslbHel CBSI3W rapaHTUMPYET, YTO CYLLECTBYET MHOXECTBO MMMY/IbCOB CUHXPOHMU3ALMUN, TaK Kak U
eauHULBI, U HY/IM nepefaBaeMblX AaHHbIX COAepXaT MMnynbcbl. OfHaKo 6a30BbIi U PACLUMPEHHBIA PEXNMbI UCMOSb3YOT
OOK, rge «0» o603Ha4YaeTcs OTCYTCTBMEM MMMy/bca. B aTom cnyyae gniMHHas CTpoka Hynein GyaeT Bbi3biBaTb A/IUTESb-
HbI Nepuog, 6e3 UMMyNbLCOB, YTO, B CBOK OYEpPEeb, Bbi3biBAET NPO6/IEMbI CUHXPOHM3ALMN.

OfvH 13 METOAOB NPEOAOIEHNS A/IUTENBHBIX NEPVOAOB OTCYTCTBUS UMMY/IbCOB — UCMO0/1b30BaTb CUCTEMbI CUHXPO-
HM3aUyn OYeHb BLICOKOTO KayecTBa, KOTOpble MO3BOMIAT COXPaHATb CUHXPOHU3aLMI0 B TEYEeHWe AIUTENBLHOro nepuoja.
OpHako B COOTBETCTBUW C XEMaHNEM Pa3peLLnTb MCNO/b30BaHUE AELLEBbIX KOMMOHEHTOB B ycTpolicTBax RTLS nyuwmii
NoAxo[, 3aK/1yaeTcs B TOM, YTOObI rapaHTMpOoBaTh OTCYTCTBUE A/IMTENbHLIX NepuogoB 6e3 MMy bCOoB.

MoaTomy onsnyeckuii ypoBeHb CBEPXLLMPOKOMNO/IOCHOrO paguonHTepgielica ¢ Hu3kol UMW Tpebyet, 4Tobbl nepe-
[aTuuK BCTaBAN NOCNef0BaTeNIbHOCTb U3 YETbIPEX UMMY/IbCOB NOCMNE KaXA0ro 128-ro afiemeHTa coobLeHns (MMnynbca).
3TV MMNY/IbCbl 06eCNeYnBalOT PErY/IAPHYI0 CUHXPOHU3ALUMIO CUTHaNa 1 A0/MKHbI UTHOPUPOBATLCS NpUEMHKaMn onsnye-
CKOrO YPOBHS.

CTaHfapT ycTaHaB/MBaeT, YTO MOMEHT nepejayn /t060ro OTAeNbLHOTO MMNYIbca He JO/MKeH ApeiidoBaTe 6oee
4yem Ha 11 HC OT HOMUHaJ/IbHOTO MOMEHTA Mepejayn Ha NpoTshkeHUn 128 neprodoB CYMBOA B yKa3aHHOM Ananal3oHe pa-
604MX TEMMEepPaTyp YCTPONCTBa. BCTaBNEHHbIE CYUHXPOHU3UPYHOLLME UMMNY/IbChI FaPaHTUPYHOT, YTO 3TO MOXET ObITb AOCTUT-
HYTO C MOMOLLbI0 CTaHAAPTHLIX KPUCTaUII0B € AT-CpPe30M B HOPMaslbHbIX TeMMEepaTypHbIX Ananas3oHax. B ycTpoiicTBax
Ana 60nee LWIMPOKMX OMana3oHoB TeMnepaTyp, BO3MOXHO, MOTPebyeTcs MCNo/b30BaTh TEMMEPATYPHYIO KOMMEHCAUMIO
KpucTanioB AN NoAAepXaHus CUHXpoHm3auun. Lindpa 11 He rapaHTUpyeT, YTO rpaHuLbl 6uTa noaaepxuBatoTcs JgocTa-
TOYHO, YTOObI CBECTU K MUHUMYMY GUTOBbIE OLUMOKM M3-3a COBUIOB CUHXPOHM3ALMN.

A.2.2 ®n3nyeckunii ypoBeHb CBEPXLINPOKONONIOCHOTO pagMonHTepdeiica c BbICOKO/ YacTOTON NOBTOPEHUS
nmnynscos (UMKM)

du3nYecknini ypoBeHb CBEPXLLMPOKOMNOSIOCHOIO paguovHTepdieiica ¢ BbICOKON 4acTOTOM MOBTOPEHWS UMMY/bCOB
(YMK) 6biN BBEAEH B CTAHAAPT Kak BbICOKOMOGU/IbHBIN, paboTaloLwpmii Ha 60MblUME PACCTOSHUS,, OYEHb HAZEXHbI N3K-
YECKMIA YPOBEHb AJ151 MPOMbILLIIEHHbIX YC/IOBUIA, C BO3MOXHOCTLIO MO3ULMOHMPOBaHNS YCTPOWCTB C TOYHOCTb Bbile 1 M.
XoTs MOAYNSUMM 1 CXEMbI KOAMPOBaHWS /18 AOCTUXKEHNSI 3TOTO C/IOXKHbI, 3aTpaThl HAa YCTPOCTBA MOryT ObITb CBEAEHbI K
MUHUMYMY 3a CHET KPEMHUMEBBIX PELLEHWIA.
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Boob6Lue roBopsi, on3nyeckuii ypoBeHb CBEPXLLMPOKOMNOIOCHOTO paguonHTepdieiica ¢ H13koii UM BeiroaeH, Korga
AVHaMyKa pbiHKa 61aronpusATCTBYET peasimsaummn AUCKPETHOTO YCTPOIACTBA, B TO BPEMS Kak (PU3MUECKMl YPOBEHb CBEPX-
LLUMPOKOMOSIOCHOro paanonHTepdhenca ¢ Bbicokoli Ul cTaHOBUTCS NpuB/ieKaTesibHbIM, KOrga 06beMbl YCTPOMCTB AocTa-
TOYHO BbICOKW, YTOObI OMpaBAaTb KPEMHUEBYHD MHTErpaumio. Beicokas UM nHTepdoeiica AaeT oueHb KOPOTKYH ANUTENb-
HOCTb NakeToB A/19 NOAAEPKKU 6ONbLUNX NONYAAUMA MeTok RTLS.

A.2.2.1 B3avmogencteusa ¢ M3nNYecknM ypoBHEM CBEPXLLMPOKOMNOMOCHOTO paguonHTepderica ¢ H13koin Uri

XapakTepucTuKkM In3MUYECKOr0 YPOBHSI CBEPXLUMPOKOMOIOCHOIO paavnouHtepdpeiica ¢ Huskoii UMW 6biam cneuum-
a/lbHO BbIGPaHbl TaK, YTOObl OH Obl B3aVIMHO AO0MOJHALWMM C (DU3NYECKUM YPOBHEM CBEPXLLMPOKOMNO/IOCHOTO pajuno-
nHTepdpeiica ¢ Bbicokoin UMA. OHM UCMOMb3YHOT OJHW U TE Xe LEeHTpasibHble YacToTbl, 06a ABMSKOTCA UMMYNbCHLIMU
M3MYECKUMI YPOBHSMU CBEPXLUMPOKOMONOCHOrO pagnonHTepdheiica n o6a MoryT ObiTb peasin3oBaHbl C KOrepPeHTHbIMU
W HEKOTEPEHTHbIMW NPUEMHMKaMWN. DTW XapaKTEPUCTMKMA MO3BONSAIOT paspabartbiBaTb apXUTEKTYpy NPUEMHMKOB, MO-
3BOIANOLLMX AEeMOAYIMPOBaTh /10601 TN ON3MYECKOTO YPOBHSA C MakKCMMaslbHbIM MOBTOPHbLIM MCMO/Ib30BaHUEM G10KOB
npuemMHrika. 310 obecneyrBaeT COBMECTMMOCTb, NOKa3aHHY0 Ha pucyHke A.3.

CLUM koMOGMHMPOBAHHOE

CLUM ycTpoiicTBO o
YCTPOWCTBO CUUTBIBAHMSA

CUMTbIBaHUS C HV3KOM
MoasepxKa Ces3M ¢ Hu3koi HMA 1 Bbicokoi UM
nepegaryvka
C NPVEMHVIKOM
» Obs3aresnibHas
» HeobszaTesbHas
CLUA veTka CLUM meTka CLUM meTka
C r3KOM YU C HM3Koi Urmn C HM3Ko Urmn CLUM meTka
5a30BbI DEXVM PacluvpeHHbiii Pexum 60/bLLION C BbICOKOIA UM
p peXvm [OaNIbHOCTU

PucyHok A.3 — B3anMogeicTeue hranyeckmx ypoBHEl CBEPXLUMPOKONOIOCHOIO paguonHTepdeiica
C HM3KOW 1 Bbicokoi Ul

dusnyecknini ypoBeHb CBEPXLUMPOKOMNOSIOCHOIO paduonHTepdielica ¢ Bbicokoi UMK Xxopowo noaxoaut Ans ak-
TUBHBIX CUCTEM PagmMoyacToTHOl maeHTudmkauum/cuctem RTLS, OCHOBaHHbIX Ha METOAE pasHuLbl BPEMEHW NPUBLITUS
(TDOA). OdeicTBUTENBHO, BO3MOXHOCTW, KOTOpbIE AOCTYMHbI 415 €70 A/IMHbI npeamby/ibl U CKOPOCTY Nepejayn AaHHbIX,
No3BO/IAIOT eMy paboTaTb C Nosb30i B MHOTOUMC/IEHHBIX CLEHapusax. Hanpumep, eciv TpebyeTca AasibHAS AUCTaHLMS,
MOXeT MCMNo/b30BaThCA AJIMHHAA npeambynia 1 CKOpoCcTb nepejayn gaHHbix 110 k6/c, 4TOObI MakCMMU3NPOBATL Aasib-
HOCTb CBA3U, W B C/lyYae, ecim Heobxoaumbl 6oriee BbiCOKast NIOTHOCTb METOK Wunn 6onee yactble 06HOBEHUA NpU
MeHbLUEW fanbHOCTWN, MOTYT GbITb MCMNOMb30BaHbl BbICOKAasi CKOPOCTb Nepefayun AaHHbIX U KOPOTk1e npeambysbl gmsnye-
CKOrO YPOBHS1 CBEPXLLUMPOKOMO/IOCHOTO pajuonHTepdelica ¢ Bbicokoin Ur.

YcTpoiicTBa CUMTbIBaHUS, KOTOPble NOAAEPXKMBAIOT AEMOAYNALMIO KaApOB METOK, NCMO/b3YIOLLMX DU3NYEeCKMiA ypo-
BEHb CBEPXLUMPOKONO/IOCHOTO paguonHTepdieiica ¢ BbiCOkoin UMW, nerko NpMHMMAlT Kagpbl OT METOK, UCMOMb3YHOLLMX
om3nyecknii YpoBeHb CBEPXLUMPOKOMONOCHOro paanouHTepdeiica ¢ HM3koin UrA, 3a cyeT BblpaBHMBaHWS YaCTOTHOMO
nnaHa n3nYeCcKoro ypoBHs CBEPXLLMPOKOMO/IOCHOIO pagnonHTepdielica ¢ Hu3kol UMW ¢ kaHanamn 5, 6, 7, 9 n 11 dwm-
3M4ECKOT0 YPOBHSA CBEPXLUMPOKOMNOIOCHOTO paanonHTepdelica ¢ Bbicokoi UMW, Tak, Hanpumep, B UHTErPasibHON cxeme,
NpYHUMatoLLEen 5-i kaHan hM3NYECKoro YpoBHSI CBEPXLUMPOKOMNOIOCHOTO paAnouHTepdieiica ¢ Bbicokoli UM, KoTopsbiii
cocTaBnseT 500 My, ¢ ueHTpasibHOW YacToToi 6489,6 MIL, aHanoroBasi YaCcTb MOXET JIETKO NPUHMMaTb KaHan 0 dunsu-
YecKoro ypoBHS CBEPXLUMPOKONO/IOCHOTO paduovHTepdieiica ¢ Hu3koli UMW, rapaHTMpys NponyckHYK CrOCOBHOCTb He
meHee 400 MI'y, Bokpyr 6489,6 My, ero HOMUHAJIBLHOW YacTOThl. B Takoi MHTerpasibHol cxeme LupoBoe AeKoAnpoBaHme
MoAaynsauum Huskoi YA oTHocMTeNlbHO Masioe AOMNOSIHEHME, YTOObI caenaTtb YCTPOMCTBO, CNOCO6HOE NoAAEpPKMBaTL MO-
AyNsaumio n3nYecKoro ypoBHS CBEPXLUMPOKONOIOCHOMO paamonHTepdielica Kak C BbICOKOW, Tak 1 ¢ HU3koi Urli.

B ceTax cO CMelaHHbIM PeXMMOM Heo6X0AMMO, YTOGbI CUMTbIBAIOLLME Y3/bl MOT/IM ONpeaensTb TUN MOy 1summ
M Hagnexawumm obpasoM gemoaynnposaTb ee. 118 iM3nyYeckoro ypoBHS CBEPXLUMPOKOMNO/IOCHOTO paguonHTepdelica ¢
Hu3koi UM cnocobHOCTb fenatb 3T0 ABNSETCA HEOTbEMIEMOI YaCTblO fJaHHON crneumdmkaumm, npegHasHavyeHHon 6bITb
OCHOBHbIM Tpe60oBaHVWeM /18 BCEX er0 NMPUEMHUKOB (CM. A.2.1.2 — CeTn CO CMeLlaHHbIM pexvmMom). UTo KkacaeTcs BO3-
MOXHOCTV MOAAEPKKM 060X (hM3NUECKNX YPOBHEN CBEPXLUMPOKOMOIOCHOTO paguonHTepdieinca — ¢ HU3KOW U C BbICOKOW
Urk, Takvne yHMBepcasibHble CBEPXLUMPOKOMNOIOCHbIE YCTPOWCTBA CHUTLIBAHNA pafMovacToTHOW naeHtTudmkaumm (RFID)
ob6ecneyvBaloT eMHYI0 MHGPACTPYKTYpY, KOTopas Of4HOBPEMEHHO NOAAEPKMBAET BCE CTaHAAPTHbIE CBEPXLUMPOKONO/IOC-
Hble aKkTMBHble paamoyacToTHble MeTku (RFID)/MeTKH RTLS (cMm. pucyHok A.3).
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A.3 OnpepeneHne MecToHaxoXaeHus

A.3.1 OnpepeneHne MeCTOHax0XAeHUss 06bekTa N0 YPOBHI MOLWHOCTM NPUHUMAEMOro curHana

Mepegatowee ycTpoiicTBo (06bIMHO paguoyacTtoTHasa MeTka (RFID)/MeTKa RTLS) nepegaeT nepuoanyeckuii curHas
(kagp «6/MHK-NOCBISIKY»), KOTOPbIA NOMyYaeT HECKO/IbKO NPUEMHMKOB. KaKaplii MPUEMHMK N3MepsieT MOLWHOCTb NpUHUMa-
€MOro curHana B TeUYeHue 3arofioBka pusnyeckoro ypoBHs (npeambynbl U pasgenutens Hadana kagpa SFD) u Bbigaet
3HaYeHVe YPOBHS MOLLHOCTU NpuHMMaeMoro curHana (RSSI). 310 3HaYeHne U3 HECKOJIbKUX MPUEMHMKOB B CETU CObMpa-
€TCA LeHTPaIM30BaHHbIM CEPBEPOM M UCMOMb3YETCS 4151 BbIYUC/IEHNA MPUBIN3UTENTIBHOTO MECTOHAXOXAEHNS Mepesaro-
LLLero ycTpoiicTBaa.

OauvH 13 cnocoboB pacyeTa MECTOHAXOXAEHNA HA OCHOBE 3HaueHUii RSSI — MeTof, «B3BELLIEHHOMO LieHTpa Mac-
Cb», Tae MeCTOHaxoXxaeHne BblYNC/IAETCA Ha OCHOBaHUM U3BECTHbIX MECT HaxoXaeHusa npuemMHUKoB mn 3HaYeHni RSSl,
NOoNyYEeHHbIX COOTBETCTBYHOLLUMU NPUEMHUKAMW, KaK B CNeAYOLWNX BblpaXKeHNAX:

n
X
XRSSI -~ y4n
XmO
n
X
YRSSI ~ n
X

raoe x- y/ onpenensitoT MECTOHaX0XAEHNE NPUEMHUKA, a Iy— COOTBETCTBYIOLLEE 3HaueHne RSS| Ansi COOTBETCTBYHOLLENO
npUeMHMKa.

PaccunTaHHble 3HaueHnss XRSS n YRSS npeactaBnsioT MECTOHAXOXAEHNE NepeaatoLlero ycTpoicTaa.

A.3.2 Mo3nynoHnpoBaHMe o6beKTa NOCpeaCcTBOM TpuaaTepaynn ¢ MCNONb30BaHNEM pasHULbl BO BpEMEHMU
npuébITUA

A.3.2.1 O630p TpunatTepaumm

Mepepartunk (MeTka) NocblNaeT CUrHasl, KOTOPbIV NOJyHatoT NMPUEMHUKM KakK MAHUMYM B TPEX pasHbIX MecTax. Kax-
Obli NPUEMHMK OTMeYaeT Bpems MpubbITuA curHana (time-of-arrival, toa). PasHuua BpeMeH npubbITUS Ha M6y napy
NPUEMHVKOB 03Ha4aeT, YTO Nepefarymk HaXoauIcsa rae-To Ha U3BECTHON runepbone. Vicnonb3oBaHue ABYX YyBCTBUTE b-
HbIX Map (OAVH YyBCTBUTE/IbHbIV 3/IEMEHT MOXET ObITh 0OLWMM B 3TVMX Napax) nogpasyMeBaeT, YTO MeTKa Haxogmnacb Ha
nepeceyeHnn AByX pPasHbiX rmnep6on. PUcyHok A.4 NNIIOCTPUPYET 3Ty CUTyaumio.

MpremHuk 1

PucyHok A.4 — OnpepeneHne MecToHaxoX4eHuss MeTKM METo40M Tpunartepaumm

PucyHok A.4 1 Bce Nocrieaytoline ypaBHEHUs1 OTHOCSATCS K ABYXMEPHBbIM (TO €CTb X, Y) 3agadyam. Ecim U3BecTHo,
UTO MEeTKa HAXOAMTCS Ha KaKoi-1M6o NoBepXHOCTU (HanpuMep, Ha NIOCKOCTU WU Feoue), YPaBHEHUS! MOTYT BbiThb JIETKO
MOAMCHULMPOBaHbI /151 BKIHOUEHUS BbICOTbI METKM W MPUEMHUKOB (z) 6e3 yBE/IMYEHNSI CTENEHWN MHOTOMEPHOCTY peLLEeHus.
OfiHaKo ecnv BbICOTA METKW HEeU3BECTHA W MOANEXUT OLEHKE, YPaBHEHUS! JOMKHbI ObiTb M3MEHEHBI, YTOBbI BKIOYATb Z B
kauecTBe CBOBOAHOW NEpPEeMEHHON, U NOTPEBYeTCs YETLIPE MPUEMHMKA AJ11 HAXOXKAEHUS! PELLEHUS.
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A.3.2.2 MatemaTu4yeckoe BblYMC/IEHNE MECTOHAXOXAeHUs

MycTb tX 0603HaYaeT MOMEHT BPEMEHU, KOrAa METKa NepefaeT U3 MEeCTOHaxXoXaeHus (X, Y). YCTPOWCTBO CUUTbIBa-
HUS K B TOYKE (XK, YK) 0BHApYXXMT CUrHa1 B MOMEHT BpemMeHu toak = tx + pK, rae pk o6o3HayaeT BpeMsi, Heobxoaumoe 4715t
pacnpocTpaHeHus curHasia oT MEeTKM A0 CeHcopa. DTO BPEMSI pacnpoOCTPaHEHNs1 PaBHO PACCTOSIHUKO OT METKW [0 CEHCO-
pa, feNIeHHOEe Ha CKOPOCTb CBETA C, Kak YKa3aHO B YPaBHEHUM HUXKE:

J(x~*kf +(y-yk (1)
* c

HewnsBecTHOe Bpemsi Nepeaayun CTaHOBUTCS! HEBaXKHBIM, KOrAa paccMaTprBaeTCs pasHMLA BPEMEH MpUXoja Ha ABa
ceHcopa (dTOAJK, koTopas onpefensieTcs Kak:

dTOAjk —toaj -toak = 10X T+ (y-y*f )

YpaBHeHue (2) 661710 NCNOb30BaHO A/ CO34aHUs rMnep60o/IMyecknx CErMEHTOB, NOKa3aHHbIX Ha pucyHke A.4, Kak
dTOA21B, Tak n dTOAZ3.

Cnenyowmii NyHKT AeTann3npyeT MeTOA, PeLLeHnsa A1 nepeceyveHns aTux AByX runep6os. Mapa ypaBHeHwid gact
[Ba BO3MOXHbIX MecTa 3TOro nepeceyeHusi: 0O4HO — peasibHoe, a Apyroe (MouTu Bcerga) — MHUMoe. MHUMOe peLleHne
He GyAeT yA0BNeTBOPSTb UCXOAHOW nape ypaBHeHWA dTOA 1 MOXET 6bITb MPU3HAHO OLUMGOYHBIM.

A.3.2.3 MNogpobHoe ypaBHeEHWE AeprBaLyn

Ans yno6ctea onpegenum, uto 5k =c- dTOAjK. MyTem Bo3BeLEHNSA B KBaApaT NPVMBEAEHHOTO Bbile YpaBHEHUS (2)
1 COKpaLLEeHVs Nosy4yaemM COOTHOLLEHVE

iH * F(FT-Y K) - (XK-Y %)} (XK 1) o 5+ (y *

CHoBa /151 YNPOLLEHNS 3anncK OnNpeaesninMm, YTo:

Torga ceHcopbl 1,2 1 3 gatoT runepbosmyeckne OTHOLIEHUS:

X2i+ (X,-x2)x+(y1-y 2)y =Sj,,/[(X-X2)2+(Y-Y 2)2; (4a)

723+ (x3- X2) *X+ (y3- y2)ey = 823" (x - x2)2+ (y - y2)2 (4b)

BblunMTaHve 3TUX ABYX BblpaXXeHUii MOKa3bIBAET, UTO MCKOMAsH TOUKA MECTOHAXOX/AEHWS AOMKHA NIeXaTb Ha JIMHAY,
OMNMCaHHON ypaBHEHNEM

{23’ ~[r)" A <€Y3- Y2)}'Y+{5r3 (XL “xr) “ SAHX3“xr)}'Y +(5r3 2L “ "2 J1r3)=o0 ®)
WK, YTO SKBMBA/IEHTHO: Y = T BX + b, rge

T= *a'(x,-X2)-*n-1x3-*r) (6a)
523 A1-Y2)-52I(¥Y3-Y2)’
b_ A23721~RI723
823" (Y1* Y2)-<*21' (¥3” Y2)

(6b)

Bce, UTO OcTasioch, 3TO HANTU NepeceyeHne 3TON NIMHUK C NGO M3 paHee BbISBNEHHLIX rMnepbon. MogcTaHoBKa
y =T mX +b B runep6onnyeckme cootHowweHns (4), BO3BeAeHWe B KBaApaT U COKpalleHUe Aal0T KBafpaTHOe ypaBHeEHWE
Ax2 +B x +C=0, rge

A= (x1-x 2)2+2-m.(jfl-x 2).(yi-y 2)+m2-(yi-y 2)2- 8 |i( 1+/n2)) (78)
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S=2]x2i(x1-x2)+X2im*(yi-y2)+b(x1-X2)(/1-y2)+m b (y1l-y 2)2+8]1-(x2-m fe+ m y 2)}, (7b)

C=X|it2< 1 b (yr+ y2)+b2s+(/! -y 2)2-  +(x2+(b-y2f). (7c)

[Ba BO3MOXHbIX peELLEeHUst AN MECTOHaxXOXAEHNS METKM 3a4aHbl KBagpaTW4HON hopMy10ii COBMECTHO C SINHEN-
HbIM ypaBHEHMEM.

_-Bxn/g2-4 N1 C

% (8a)

y:T'X+|:>. (8b)

BTopoe pelueHne — (MoyTy BCerga) MHUMOE, BHECEHHOE Onepaumeli Bo3BeAeHNs B KBaapaT. ITO MOXET ObITb Nog-
TBEPXAEHO TeM (haKToOM, YUTO OHO He OyAEeT COOTBETCTBOBATL HAGMHOAAEMON pasHULIE BO BPEMEHN.

A.3.3 Mo3nynoHnpoBaHne ob6bekTa C NOMOLbI yrna npuxoaa

A.3.3.1 O630p TpuaHrynsauum

Mepepatynk (MeTKa) MOCbLNAEeT CUrHaUsl, KOTOPbIA MPUHUMAETCA MPUEMHMKAMMW, PACMOSIOKEHHbIMU KakK MUHUMYM
B [IByX pasHbIXx MecTax. Kaxabli NpMeMHUK oTMeYaeT Yron npubbiTua curdana (aoa) — asvMyT, BO3BbILLEHUE WU TO U
Apyroe. MeTka HaxoAMTCA Ha nepeceyeHn YrioBbIX BEKTOPOB, U3MEPEHHbIX Ha [BYX MPUEMHMKaX, Kak nokasaHo Ha pw-
CyHke A.5.

PucyHok A.5 — OnpefeneHne MeCTOHaxXOXAEeHWS M0 Yr/IO0BbIM BEKTOPaM

Ecnv a3vMyT 1 BO3BbILLEHNE N3MEpPEeHbl KaxKAbIM CEHCOPOM (Ha NpefCcTaB/IeHHOM Bbile PUCYHKE MokasaH TOsIbKO
OfVH 3aMep, CAeNaHHbI Ha KaXX4OM CEHCOPE), TO MOXHO HalTU TPEXMepHOe PacrnofioXeHne MeTKW, UCnosb3ys MHAop-
MaLpIo TO/IbKO [ABYX AaTHMKOB.

A.3.3.2 MatemaTn4yeckoe BblYMC/IEHE MECTOHaxXOXAeHus

Ha npviBejeHHOM BbILLIE PUCYHKE MECTOHAXOXAEHNE METKM (X, Y) MOXHO BbIYUCNUTL, UCNOMb3YS CneayroLlme cooT-
HOLLEHUS: e m e -

d1 (paccTosiHme OT ceHcopa 140 MeTkn) =

d2 (paccTosiHne oT ceHcopa 2 Ao MeTkn) =R W .

3artem:

X =x1+d +sin(0l),

y =YL + ¢ «008(0Y);

a Takxe:

X = x2 + d2 msin(02);

y =y2+ d2- cos(02).

3TN ypaBHEHWUA MOTYT BbITb PeLUEHbI 4151 ONPEeLeNeHNst ABYX HEM3BECTHbIX (X, Y) C MOMOLLbI ABYX U3MepeHwii 0,
n02.
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MpunoxeHne JA
(cnpaBo4YHOE)

TepMUHbI U onpefeneHnda U3 MmexagyHapoaHoro aokymeHTta 151

HacTosiliee NpunoxeHne cCodepXuUT TePMUHbI 1 onpeaeneHna pasgena 3 «OnpeaeneHns» MexayHapoaHoro fo-
KymeHTa [15], Ha KoTopble npuBeAeHa ccblnka B pasgesne 3 «TepMmuHbl 1 onpegenenuns» NCO/M3K 24730-62, rno oTHoLLe-
HUIO K KOTOPOMY MOAMMULMPOBAH HACTOSALMIA cTaHdapT. TepMuHbl NPUBEAEHBI C HyMepaumeil 1 B NocniefoBaTe/lbHOCTH,
yKa3aHHOW B MeXAyHapoAHOM AOoKyMeHTe [15].

3.1 anbTepHaTMBHbI/ KoopanHaTOp nNepcoHanbHoi ceTu [alternate personal area network (PAN) coordinator]:
KoopauHaTtop, cnoco6HbIii 3aMeHUTb KOOPAWMHATOP MEPCOHA/IbHON CETW, eCc/in yKasaHHbI KOopAuHaTOp NepCOHas1bHOM
CETV NOKMAAET ceTb No /10601 npuumHe. MepcoHasibHasa ceTb (PAN) MOXET HE UMETb W UMETb HECKO/BbKO anibTepHaTVB-
HbIX KOOPAVHATOPOB NEPCOHAIbHOW CeTU.

3.2 accoumnauma (association): Cepsuc, UCNONb3yeMbIli AN YCTaHOBNEHUS NPUHAAIEXHOCTU YCTPOCTBa K 6ec-
NpoBOAHON nepcoHanbHoli cetn (WPAN).

3.3 npusHak ayteHTucpukaymmn (authentication tag): VHdopmauusi, KoTopasi MO3BO/SIET NPOBEPATbL NOA/TMHHOCTD
Co06LLEHNS.

3.4 nepcoHanbHas ceTb c noapepxkoii Maska [beacon-enabled personal area network (PAN)]: MNepcoHasbHas
ceTb, B KOTOPOI BCE KOOPAMHATOPbLI U3/1yHaloT pPerynsipHble Masikv, TO eCTb MMEIOT 3aKa3 MasikoB < OxOF*.

3.5 6nouHbIli wudp (block cipher): Kpuntorpadmueckas doyHKums, KoTopasi paboTaeT co CTpokamMn (oMKCUpOBaH-
HOro pasmepa.

3.6 pasmep 6n10ka (block size): Pasmep CTpoK, C KOTOpbIMU paboTaeT 6/104HbIN WP, B GUTax.

3.7 nepuog KoHKypeHTHoro goctyna (CAP) [contention access period (CAP)]: Mepuog BpeMeHu, crieayowmin He-
MOCPEeACTBEHHO NOC/e Kagpa Masika, B TEUEHVE KOTOPOro YCTPOICTBa, HaMepeBatoLLMecs OCyLLeCcTBUTL nepedady, 6yayT
KOHKYpUpOBAaTb 3a JOCTYN K KaHasly, UCMO/b3ysi MHOXECTBEHHbIV JOCTYN C MHOXECTBOM pPa3HECEHHbIX HECYLUMX C Mexa-
HM3MOM npegoTBpalleHus konnmsmini (CSMA-CA).

3.8 cumBON nepuoga KOHKypeHTHOro goctyna [contention access period (CAP) symbol]: AnnTenbsHOCTb CUMBO-
Na, UMeroLLas MecTo BO BpeMs Mepmrofa KOHKYPEHTHOro AocTyna.

3.9 koopauHaTop (coordinator): MonHodpyHKLMOHaNbHoe ycTpolicTBo (FFD), cnocobHoe nepefaBaTtb COOOLLEHUS.
Ecnn KoopamHaTop SBNSeTCH OCHOBHbIM KOHTPO/I/IEPOM NepcoHasibHOM cetn (PAN), OH Ha3blBaeTCs KOOpPAMHATOPOM nep-
COHaJIbHOM CeTw.

3.10 ayTeHTugmKauma gaHHbix (data authentication): MpoLecc, NocpeAcTBOM KOTOPOro OOLEKT, NOJyyatoLuii co-
obLLUeHVe, NnoaTBepXaaeT NPpUsHakM NoAJIMHHOCTY NCTOYHMKA MHGOpMaLMK B COOBLLEHNN 1 Takum 06pasoM NoATBepXaa-
€T, YUTO COOOLLEHVE He Obl1I0 N3MEHEHO NPY NEPECHIKE.

311 nognuHHOCTb AaHHbIX (data authenticity): Ob6ecneyeHne AOCTOBEPHOCTM MCTOYHMKA MHCbOpMaLMn.

3.12 ycTtpoiictBo (device): /llo6oii 06BEKT, coAepxallumini peasimsaumio ynpasseHme goctynom k cpege (MAC) no
IEEE 802.15.4 un chusmyeckoro nHtepgoeiica kK 6ecnpoBOfHON cpeAe. YCTPONCTBO MOXET ObiTb YCTPOWNCTBOM C MOHVKEH-
HOl dyHKLMOHaIbHOCTBI0 (RFD) mnm nonHodyHKUMOHaNbHbIM ycTpoiicTBom (FFD).

3.13 wudposaHue (encryption): MpeobpazoBaHre COOOLLEHNA B HOBOE MpecTaB/ieHne Takum 06pasoMm, YTo6bl
[N BOCCTAHOB/IEHNS MCXOAHOIO NpeacTas/ieHns Tpe6osanach NpuBUIErMpoBaHHas MHopMaums.

3.14 xapp (frame): dopmaT arpermpoBaHHbIX 6BUTOB 13 NOAYPOBHS ynpasneHus goctynom kK cpege (MAC) o6bekTa,
KOTOpble NepefalTcs BMECTE BO BPEMEHMU.

3.15 nonHogyHKuMoHanbHoe ycTtpoiicteo (FFD) [full-function device (FFD)]: YcTpoiicTBo, cnoco6Hoe paboTaTb
Kak koopavHaTop.

3.16 rpynnoBoii kntou (group key): Kntou, KOTOPLIA M3BECTEH TOMBLKO AN1si HAbopa YCTPOCTB.

3.17 nyctoin nepuog (idle period): Mepvog BpeMeHu, B TeYEHME KOTOPOrO He 3arnsiaHupoBaHa Mobas onepaums
npremonepegarymka.

3.18 kntoy (key): MpuBunernpoeaHHas MHAOPMaUMs, KOTOpas MOXET UCNOMb30BaTbCH, HanpuMep, ANS 3awuvTbl
MHhopmaLymn OT ee pacKpbITUS W/ HeoNpeaeNsieMoro USMEHEHNSS CTOPOHaMW, KOTOpble He MMEKOT JOCTyna K 3Tol npu-
BU/IETMPOBaHHON MHpopmaLmn.

3.19 co3pganue knwoua (key establishment): Mpouecc, Npy KOTOPOM ABe W 6011ee CTOPOHbI YCTaHAB/IMBAIOT K/HOY.

3.20 kntoueBble gaHHble (keying material): KombuHaums kiroya U CBA3aHHON € HUM MHbopmauumn o 6e30nacHOCTU
(Hanpumep, HEMOBTOPSIOLLEECS 3HAYEHME).

3.21 ynpaBneHue kntoyamu (key management): Habop npoLeccoB YCTaHOBMEHNA U NOAAEPXKAHUA KOAMPOBaHWA
B TEYEHME BCeN XU3HWN CUCTEMbI.

3.22 rpynna o6meHa knodamu (key sharing group): Ha6op ycTpoiicTB, COBMECTHO MCMO/b3YHOLMX K/THOY.

3.23 BHYTpPEHHU cuHxpoHusupyownii curian (local clock): BHyTpPeHHW CUHXPOHU3NPYHOLLMI CUMBOSIbHBIA CUT-
Han ycTpoiicTBa.

* 3aKa3 MasikoB — 4eThIPeX6ITOBOE KOAOBOE Mosie, onpefessioLee NepUoaNiHOCTb Nepeaaylt Masikos.
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3.24 knwou coeanHenuns (link key): CekpeTHbIii KoY, KOTOPbIA MCNOMb3YETCS TOMbKO ABYMS YCTPOCTBaMMU.

3.25 MrHUManbHbIK ypoBeHb 6e3onacHocTy (minimum security level): YkazaHne MUHUManbHOM 3alyThl, TPEOY-
emoli npu nepegaye MHGopMauun.

3.26 mo6unbHOe ycTpolicTBo (mobile device): YcTpoiicTBO, NOrMyeckoe pacnosiOKEHUE KOTOPOro B CETU MOXET
N3MEHATLCA BO BPEMS MCMO/b30BaHUS.

3.27 m-nocnepgoBatenbHOCTb (M-sequence): MakcuMasibHO A/IMHHAA NocnefoBaTelbHOCTb CABUMOBOrO pernctpa
C NINHEliHOl 06paTHOW CBA3LIO.

3.28 nepcoHanbHas ceTb 6e3 noagepxkun masika [honbeacon-enabled personal area network (PAN)]: Mepco-
HaslbHasA ceTb, B KOTOPOW KOOPAMHATOPbI HE U3/y4aloT perynspHble Masku, TO eCTb UMEIoT 3aka3 MasikoB = OxOF*,

3.29 BpemeHHOe 3HaveHue (ronce): HenoBTOPSIOLLLEECA 3HAYEHVe, Takoe KakK yBeNMumBaloWwmii CUeTunK, gocra-
TOYHO J/IMHHAs C/lydaiiHas CTpoKa Wiy BPeMeHHas MeTka.

3.30 noTepsiHHoe ycTpoiicTBo (orphaned device): YCTpoIACTBO, NMOTEPSBLUEE KOHTAKT C aCCOLMUPOBAHHbLIM KOOp-
AVMHaTOPOM.

3.31 nakeT (packet): OTchopmaTnpoBaHHble, arpermpoBaHHble 6UTbl, KOTOPbIE COBMECTHO NepeatoTcsl BO BPEMEHU
yepes husmnyeckyio cpegy.

3.32 nognexauine nepegave gaHHble (payload data): Cogepxumoe nepeaaBaemMoro UHhopMaLYOHHOTO COOBLLEHNS.

3.33 koopanHaTop nepcoHanbHoli cetu [personal area network (PAN) coordinator]: KoopanHatop, KOTopblii siB-
NSIeTCS1 OCHOBHBLIM KOHTPO/1/1ePOM NepcoHasbHoi ceTn. CeTb no IEEE 802.15.4 nmeeT poBHO OAVH KOOpPAMHATOP Mepco-
Ha/IbHOW CeTw.

3.34 nepcoHanbHoe pabouee npocTtpaHcTeo (POS) [personal operating space (POS)]: MpocTpaHCTBO BOKPYr ue-
noBeka wm 06beKTa, KOTopoe 06bIYHO COCTAB/IAET OKO/I0 10 M BO BCEX HANPAaB/IEHUSX 1 OKPYXXAeT yesioBeka Wi O6bLeKT,
HEMNOABWXHbIA WM HAXOAALLMIACA B ABVDKEHUM.

3.35 npocToii TekcT (plain text): CTpoka paclundpoBaHHON MHhopMaLMK.

3.36 3awumTa (protection): CoyeTaHne cepBMCOB 6Ge30MaCHOCTMW, NPeAOCTaBASEMbIX ANS NepeAaBaemMoi nHdopma-
UMK, Taknx Kak KOHOUAEHUMAIbHOCTb, ayTEHTUYHOCTb AaHHbIX W/WAK 3apTa oT BOCNPOU3BEAEeH s .

3.37 pagnoccthepa BnusHus (radio sphere of influence): O6nacTb npocTpaHCTBa, B KOTOPO/ paanoyCTpPOCTBO
MOXET YCMeLIHO B3aMMOAENCTBOBATbL C APYTMMU NOAOGHLIMU PagMoyCcTpPOnCcTBaMM.

3.38 ycTpoiicTBO C NOHMXEHHON (yHKuMoHanbHocTbio (RFD) [reduced-function device (RFD)]: YcTpoiicTtso,
KOTOpOe He MOXeT paboTaTb B KauecTBe KoopAuHaTopa.

3.39 ypoBeHb 6e3onacHocTu (security level): YkazaHvne npegnonaraemoit 3alumTbl, NPUMEHSIEMOW K NepegaBae-
MO MHhOpMaLMK.

3.40 camoBoccTaHoBneHne (self-healing): CnocobHOCTL ceTn 6e3 BMellaTe/bCTBa Ye/loBEKA OOHapyXuBaTb U
BOCCTaHaB/IMBaTb HEWUCMPaBHOCTMW, BO3HMKAIOLLME B CETEBbIX Y3/1aX WK JIMHUAX CBA3W.

3.41 camoopraHusauus (self-organizing): Cnoco6HOCTb CETEBbIX Y3/10B OOHAPYXMBaTb NPUCYTCTBUE APYrMX Y3/10B
1 OpraHn3oBbIBaTb UX B CTPYKTYPUPOBaHHYIO, (YHKLIMOHMPYIOLLYIO CETb 6e3 BMellaTebCTBa YesioBeka.

3.42 cummeTpuuHbIi kad (symmetric key): CeKpeTHbIli KoY, KOTOPbIA COBMECTHO WCNO/b3yeTCsl ABYMS WM
60n1ee CTopoHamy 1 MOXET NPUMEHATLCA ANA LWNPoBaHUS/AelundIpoBaHna WK 3alUmMTbI/NPOBEPKX LENOCTHOCTY B 3a-
BUCMMOCTM OT NpefHa3Ha4eHus!.

3.43 TpaH3akyus (transaction): O6MeH CBA3aHHbIMU NOCNEeA0BaTENIbHLIMU Kaapamn MeXxay ABYMsS paBHbIMU O0b-
ekTamu ynpasneHust goctynom K cpege (MAC), Heo6xoaMMbIl 415 yCreLwwHol nepegayn KomaHabl ynpasieHnst 4OCTYNom
K cpege (MAC) nnu kagpa faHHbIX.

3.44 ouepepb TpaH3akuuii (transaction queue): CNMCOK OXUAAIOLLMX TPAH3aKLUMWIA, KOTOpble AO/MKHbI ObITb OTNPaB-
NeHbl C UCMO/Ib30BaHMEM KOCBEHHOW Mepefayn 1 KOTopble UHULMMPYHOTCS NOAYPOBHEM YNpaB/ieHus JOCTYNOM K cpefe
(MAC) paHHOro koopguHaTopa. Oyepefpb TpaH3aKUWil nogdepXvBaeTcs 3TVM KOOPAMHATOPOM BO BPEMS BbINOSIHEHWS
TpaH3akumid, a ee A/IMHA 3aBUCUT OT peas3auum, HO AO/MKHA COCTaBAATb MUHUMYM eauHNLY.

3aka3 MaskoB — l—IeTpreX6l/ITOBoe KOAOBOE nosne, onpenenarolee nepmoanyHocTb nepegayn Maskos.
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MpunoxexHune b
(cnpaBo4HoOe€)

MepevyeHb M3MEHEHU CCbINIOK B HacTosWeM cTaHaapTe oTHocuTennbHO MCO/M3K 24730-62:2013

Ta6bnuua [Ab.1

CTPYKTYPHbI 3fIeMEeHT
HacTosiuero craHgapra

BBegeHnune, npegnocnegHui
absay,

Paspgen 1, nepBbliii ab3al,

Paspen 2

Paspen 2

Paspen 2

Pasgen 3, nepBbliii ab3ay

Pazgen 4, pycyHok 1

Paspen 4, 4.1

Paspnen 7, Tpetuii ab3a,

Paspen 7, 7.1
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N 06 bACHEHUS npuynH N3MEeHEeHN

XapakTepucTmka TeXHUYEeCKNX OTK/IOHEHWIA
N NPUYUH NX BHECEHUA

Ccbinika Ha mMexayHapogHblii gokymeHT |IEEE 802.15.4a (MNDP 802.15.4a) 3ameHeHa
CCbI/IKOM Ha ero Homep [13] B nepeyHe CCbII0YHbIX JOKYMEHTOB B 6ubnvorpadmun ans
yao6cTea ngeHTudmkaumm

Ccbinika Ha mexayHapoaHblii gokymeHT |IEEE 802.15.4a (MNDP 802.15.4a) 3ameHeHa
CCbINKol Ha ero Homep [13] B MepeyHe CCbIIOYHbIX AOKYMEHTOB B Gubnuorpadun ans
ypo6cTBa uaeHTudmrkaumum

Ccbinika Ha ISO/IEC/IEEE 8802-15-4, 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 (WPANSs)
[MHbopmauyoHHble TexHoMormm — TenekoMMyH/Kauum 1 obmMeH nHdopmalmel Mmexay
cucteMamn — JlokasibHble M ropojckue cetn — Cneuudomyeckne TpeboBaHWsA 4YacTb
15-4: Cneundvkaumsa ynpasnenus goctynom k cpege (MAC) m cneumndukaumm donsm-
4eCcKoro ypoBHS 4518 6eCcnpoBOAHbIX HU3KOCKOPOCTHbIX NepcoHasibHbIX ceTeil (WPANS)]
nepeHeceHa u3 pasgena 2 B 6ubnvorpadmio nog Homepom [15], NOckosibky COOTBET-
CTBYylOLLEe cofepxaHue pasfena 3 yKa3aHHOro CCbUIOYHOrO CTaHAapTa MOSIHOCTbIO
npvBeAeHO B JOMOSHATENIbHOM NpUAoXeHun JA HacTosALero ctaHgapTa v afekBaTHO
3aMeHsIeT CCbIIKY Ha 3TOT cTaHzapT

Ccbinka Ha MexayHapogHblin ctaHgapt MCO/M3K 15963 3ameHeHa CCbIIKON Ha MAeH-
TUYHBIA HaumMoHauTbHbIA cTaHgapT FTOCT P MICO/M3K 15963

Ccbinka Ha WCO/M3K 19762 3aMeHeHa CCblIKaMyW Ha WAEHTUYHbIE HaUMOHasIbHbIE
ctaHgaptbl FTOCT P UCO/M3K 19762-1, TOCT P NCO/M3K 19762-2, TOCT P NCO/
M3K 19762-3, TOCT P NCO/M3K 19762-4. B npumeyaHun K pasfeny 2 Takxe yka-
3aHO, YTO Ha MOMEHT MPUHATUSA HACTOALWEro craHgapTa AelicTByeT HOBas pefakums
MexgayHapoaHoro ctaHgapta MCO/M3K 19762:2016 «/HdopMauMOHHbIE TEXHOMNOTUN.
TexHo/ormm aBTOMAaTUYECKOW naeHTudMKaumm cbopa AaHHbIX. apMOHW3MPOBAHHbINA
cnosapb» (ISO/IEC 19762:2016 Information technology — Automatic identification and
data capture (AIDC) techniques — Harmonized vocabulary), koTopas cogepxuT pyc-
CKYIl0 BEPCUIO

Ccbinka Ha mexayHapogHblii ctaHgapT MCO/MIK/NMOP 8802-15-4 3aMmeHeHa CCbI/KOM
Ha ero Homep [15] B nepeyHe CCbINIOYHbIX JOKYMEHTOB B 6ubnvorpadun ans yaoéersa
naeHTudmkaLmn.

TepMuHbI 1 uX onpegeneHns, npuseseHHsle B ICO/MIK/IMNIP 8802-15-4 B pa3pnene 3
«OnpegeneHns», nNpuBeieHbl B CNPaBoOYHOM NpunoxeHun A HacTosiLero ctaHgapTra

Ccbinka Ha MexayHapogHblii ctaHgapT ISO/IEC 24730-1 3aMeHeHa CCbIIKOA Ha ero
Homep [8] B mepeyHe CCbI/TOYHbIX OKYMEHTOB B 6ubnvorpacumn gns yaooctea naeHTu-
hmkaumm

Ccblflka Ha mMexpayHapoaHblid ctaHgapt MCO/M3K 18000-1 3amMeHeHa CCbIKOW Ha ero
Homep [17] B nepeyHe CCbIIOYHbIX AOKYMEHTOB B Gubnvorpagpumn ansa yoobersa uaeH-
TUdMKaumm

Ccbl/lka Ha MexayHapoaHblii ctaHgapt MICO/M3K 15963 3ameHeHa CCbIKOW Ha UAeH-
TWUYHBIA HauvoHasbHbI ctaHaapT FTOCT P MCO/M3K 15963.

Cchbl/lka Ha MexayHapoaHblili 4okymMeHT |IEEE EUI-64 ID 3ameHeHa CCbIIKO/ Ha ero Ho-
Mep [18] B nepeyHe CCbINOYHbIX 4OKYMEHTOB B bubnvnorpadmm gnsa ygoberesa naeHTu-
hvkauum

Ccbinkn Ha MexayHapofHblii ctaHgapT MCO/M3K 15963 3aMeHeHbl CCblikamy Ha
WAEHTUYHBIA HaumoHanbHbIli ctaHaapT FOCT P MCO/M3K 15963



OkoHYaHne Tabnmupl 46. 1

CTPYKTYpPHbI 3fieMeHT
HacTosiwero craHgapTa

Pasgen 7, 7.1.1.1

Paszgen 7, 7.1.1.6, Tabnu-
ua 15

Paspen 7, 7.2 3aronoBok

Paspen 7, 7.2
nepsbIii ab3al,

Paspen 7, 7.2
pucyHok 19

Paspen 7, 7.2.1 3arosioBoK

Paspen 7, 7.2.1.1, nepBebiit
ab63al,

Paspen 7, 7.2.1.4,
Tabnuua 16

Paspen 7, 7.2.1.4,
pucyHok 20

Pazpen 8, 8.1, BTOpOIi

ab3ay,

Paspen 8, 8.1.1.1

Pazgen 8, 8.1.1.3

MpunoxeHne A, 3aronoBoK

MpunoxeHue A, Al
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XapakTepucTuka TeXHUYECKNX OTK/TOHEHU
N NPUYNH X BHECEHUSA

Ccbl/lka Ha MexayHapoaHblin fokymeHT IEEE EUI-64 ID 3ameHeHa CCbI/IKOl Ha ero Ho-
mep [18] B nepeyHe CCbISIOYHBbIX AOKYMEHTOB B bubnuorpadun gns yoobecrtesa MaeHTu-
hrKaumm

Ccbl/lka Ha MexayHapoaHblin sokymeHT IEEE EUI-64 ID 3ameHeHa CCbI/IKOl Ha ero Ho-
mMep [18] B nepeyHe CCbIIOYHbLIX A4OKYMEHTOB B 6ubnvorpadgmm gns yaoberea naeHTu-
hrkaumm

Ccbinika Ha MexayHapoaHblii gokymeHT IEEE EUI-64 ID 3ameHeHa CCbIfIKOM Ha ero Ho-
mMep [18] B nepeyHe CCbINIOYHBIX AOKYMEHTOB B 6ubnuorpaduv ansa yoobctesa MaeHTu-
hrKaumm

Ccbl/lka Ha MexayHapoaHblin sokymeHT IEEE EUI-64 ID 3amMeHeHa CCbIIKOl Ha ero Ho-
mep [18] B nepeyHe CCbIIOYHbIX AOKYMEHTOB B 6rbnvorpacmm ana ynobcrsa MAeHTW-
domkaumm

Ccblflka Ha MexayHapoAHblin AokymeHT IEEE EUI-64 ID 3ameHeHa CCbI/IKOl Ha ero Ho-
mMep [18] B nepeyHe CCbINOYHbIX AOKYMEHTOB B 6ubnuorpacduv gnsa yaoobctesa MaeHTu-
domkaumm

Ccbinka Ha MexayHapoaHblin gokymeHT IEEE EUI-64 ID 3aMeHeHa CCbIfIKOl Ha ero Ho-
mep [18] B nepeyHe CCbITOYHBbIX AOKYMEHTOB B bubnuorpadun gnsa yoobecrtea MaeHTu-
hrKaumm

Ccbl/lka Ha MexayHapoaHblin fokymeHT IEEE EUI-64 ID 3ameHeHa CCbI/IKOl Ha ero Ho-
Mep [18] B nepeyHe CCbIIOYHbLIX AOKYMEHTOB B 6ubnvorpadum onsa ynoberea naeHTu-
Jomkaumm

Ccbinka Ha MexayHapoaHbiin gokymeHT IEEE EUI-64 ID 3aMeHeHa CCbIfIKOl Ha ero Ho-
mMep [18] B nepeyHe CCbIIOYHbLIX A4OKYMEHTOB B 6ubnvorpadgum ans ygoberea naeHTu-
domkaumm

Ccbl/lka Ha MexayHapoaHblin sokymeHT IEEE EUI-64 ID 3ameHeHa CCbI/IKOl Ha ero Ho-
Mep [18] B nepeyHe CCblI0YHbIX AOKYMEHTOB B 6ubnvorpadum ons ynoberea naeHTu-
hmkaumm

Ccbllka Ha MexayHapoAHbli fokymeHT IEEE 802.15.4 (MNQP 802.15.4) 3ameHeHa
CCbINKON Ha ero Homep [13] B nepeyHe CCbIIOYHBbIX AOKYMEHTOB B Gubnunorpadmn gns
yao6cTea ngeHTudmnkaymm

Ccblnika Ha MexayHapoAHbli aokymeHT IEEE 802.15.4 (MN3P 802.15.4) 3ameHeHa
CCbINKON Ha ero Homep [13] B nepeyHe CCbIIOYHbIX AOKYMEHTOB B Gubnunorpadun ans
ypo6cTBa naeHTucukaumm

Ccbllka Ha MexayHapoAHbli fokymeHT IEEE 802.15.4 (MAQP 802.15.4) 3ameHeHa
CCbI/IKOI Ha ero Homep [13] B NepeyvHe CCbISIOYHBbIX JOKYMEHTOB B 6ubnvorpadumun ans
yfnobcTBa naeHTudukaumm

Ccbllka Ha MexayHapoaHblii ctaHgapT ISO/IEC 24730-61 3aMeHeHa CCbIIKOW Ha ero
Homep [19] B nepeyHe CCbINTOYHbIX 4OKYMEHTOB B Gubnunorpadmm ons yaooctea MaeH-
Tuhukaumm

CcbInkn Ha MexayHapoaHblid ctaHaapT ISO/IEC 24730-61 3aMeHEHbI CCbI/IKaMy Ha ero
Homep [19] B nepeyHe CCbI/IOYHbIX AOKYMEHTOB B Gubnvorpacun ansa yaoberea uaeH-
TMdmkaumm

B nepeuyeHb CCbIIOYHbIX AOKYMEHTOB 6ubnvorpauy fONOMHUTENBHO BHECEHbI AOKY-
MeHTbI ¢ Homepamu [15], [16], [17], [18], [19], cCbIKM Ha KOTOpble NPUBELEHbI B TEKCTE
NCO/M3K 24730-62:2013, HO OTCYTCTBYIOT B pasfene 2 u ubnumorpadmv ykasaHHOro
MeXayHapoLHOro craHgapTa
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Mpunoxexne 4B
(cnpaBo4HoOe€)

CBe,u,eva O COOTBETCTBUN CCbIJTOYHbIX HaUuMOHa/IbHbIX CTaHOAPTOB MeXAyHapOoaHbIM CTaHOAapTaMm,
NCMNOJIb30BaHHbIM B Ka4eCTB€ CCbIJIOYHbIX B NPMMEHEHHOM MeXAyHapoaAHOM CTaHaapTe

Ta6bnuua [B.1

O603HayYeHne CCbIIOYHOTO CTteneHb

O603Ha4YeHNe N HaMeHOBaHUE MeX/yHapoaHOro ctaHaapTa
HauMoHaNbHOro ctaHaapTa COOTBETCTBUS

FOCT P NCO/M3K 15963—2011 oT ISO/IEC 15963:2009 «MHopMaLuoHHble TexHonorui. Paauno-
yacToTHas ngeHTudmkauna Ans ynpasneHus npeameTamm. YHu-
KanbHas naeHTUhnkaums pagmoYacToTHbIX METOK»

FOCT P NICO/M3K 19762-1—2011 oT ISO/IEC 19762-1:2008* «/H(popMaLUMOHHblE TEXHOMOMMN. Tex-
HOMIOTMX aBTOMATMYECKOl uaeHTudMKaumm n cbopa [aHHbIX
(ANCH). MapMoHM3MpoBaHHbIA crioBapb. YacTe 1. Oblime Tep-
MWHbI B 06nactn AUCO»

OCT P NICO/M3K 19762-2—2011 oT ISO/IEC 19762-2:2008* «/H(hopMaUMOHHbIE TEXHOMOMMN. Tex-
HOMOrMM  aBTOMATMYEeCKONn uaeHTUbukaumn 1 cbopa AaHHbIX
(AMCL). TapmoHM3MpoBaHHbI crioBapb. YacTb 2. OnTuyeckue
HocuTenn AaHHbIx (OHO)»

FOCT P NCO/M3K 19762-3—2011 oT ISO/IEC 19762-3:2008* «/H(hopMaLMOHHbIE TEXHOMOMMN. Tex-
HOMOrMM aBTOMATMYEeCKONn uaeHTUbukaumn 1 cbopa AaHHbIX
(ACL). MapmoHU3MpoBaHHbIl cnoBapb. YacTb 3. PagnoyacTort-
Has naeHtudpukauma (PUM)»

FOCT P NCO/M3K 19762-4—2011* oT ISO/IEC 19762-4:2008* «/H(hbopMaLMOHHbIE TEXHOMOMMN. Tex-
HOMIOTMN aBTOMATUYECKOl uaeHTUdMKaumm n cbopa AaHHbIX
(ANCL). MapmoHM3npoBaHHbI cnosapb. YacTb 4. O6wwme Tep-
MVHbI B 06/1aCTN PaAVoCBA3N»

MpumeuyaHne — B HacTosWel TabauLe UCMOMb30BaHO Crefytollee YCNoBHOe 0603HaYeHNe CTENEHU COo-
OTBETCTBUSI CTaHAAPTOB:
- FOT — nAaeHTUYHble CTaHaapThI.

* MexayHapoHblii cTaH4apT OTMeHeH. Ha MOMeHT nybsvkaumm HacTosALEero ctaHaapTa AeicTByeT HoBas pefak-
uvst MICO/M3K 19762:2016 «/HhopMaLyOoHHbIE TEXHONOMUW. TEXHOIOTMN aBTOMAaTUYECKO naeHTutukaumm n céopa faH-
Hbix (AVIC). MapMOHM3MPOBaHHbIV CMOBapb», 00beAVHMBLLAS B OAHOM AOKyMeHTe Temartuky MICO/M3K 19762-1:2008,
NCO/M3K 19762-2:2008, MCO/M3IK 19762-3:2008, NCO/MIK 19762-4:2008, NCO/M3IK 19762-5:2008. MCO/M3K
19762:2016 nMeeT pyCcCKyo BEpCuio.
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Bubnnorpadus

ISO/IEC Directives, Part 2 Anpektusbl MCO/M3K. UYactb 2. lMpaBuna NocTpoeHns u paspaboTkyn MexayHaposa-

ISO 31 (all parts)
1ISO 1000

ISO/IEC 7498-1:1994

ISO/IEC/IEEE 8802-2

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

ISO 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-R SM.1756 (2006)

HbIX cTaHgapToB, 2001 (Rules for the structure and drafting of International Standards,
2001)

BenunuvHbl 1 eguHmupl (Quantities and units)

EayHnubl CU 1 pekomeHZaummn no NpyMEHEHUI0 MX KPaTHbIX U HEKOTOPbLIX APYrux eau-
HUY, (Sl units and recommendations for the use of their multiples and of certain other
units)

VIHchopMauuoHHble TexHonorun. B3anmocBsA3b OTKPbITbIX CUCTEM BasoBasi 3TasloHHast
Mogenb: 6a3oBas mogens (Information technology — Open Systems Interconnection —
Basic Reference Model: The Basic Model)*

VHdhopMaLMoHHble TexHOMorMn. TenekoMMyHuKkauum 1 obmeH unHdhopmaumeii mexay
cuctemamu. JlokasibHble v ropogckme cetn. Ocobble TpeboBaHus. YacTb 2. YnpaBneHus
nornyeckoii cesasblo (Information technology — Telecommunications and information ex-
change between systems — Local and metropolitan area networks — Specific require-
ments — Part 2: Logical link control)**

VIHdhopMaLoHHbIe TEXHOMOrUM. B3anmocBsA3b OTKPbITbIX cucTeM. MeToAoM0rmMs KOH-
TPONsA COOTBETCTBUA N CUCTEMA TeCTUPOoBaHUA. YacTb 7. Peaninsaums 3asB/ieHUsA O CO-
otBeTcTBUM (Information technology — Open systems interconnection — Conformance
testing methodology and framework — Part 7: Implementation conformance statements)
MexayHapoHble TepMUHOMOTMYeckne ctaHgapTbl. Mogrotoska u ocopmnerve (Inter-
national terminology standards — Preparation and layout)

MHbopmauyoHHble TexHonorum. CucTembl MNO3VLUMOHUPOBAHWSA pPeasibHOr0 BPEMEHMU
(RTLS). YacTtb 1 MpuknagHoii nporpammHbiin nHTepdeic (API). [Information technol-
ogy — Real-time locating systems (RTLS) — Part 1: Application programming interface
(API)]

OueHKa BO3AEWCTBIA Ha YenoBeka 3/1EKTPOMAarHUTHbIX MOseil OT YCTPOWCTB Masioro pa-
anyca gericteusi (SRD) B pa3nnyHbIX MPUIOXKEHUSX B HAaCTOTHOM gnana3oHe 0—300 M.
YacTb 1 [lMons, co3paBaemble yCTPONCTBAMM, NMPUMEHAEMbIMU A9 31EKTPOHHOTO KOH-
TPONS, PaAMoYacTOTHON MAEHTUGIMKALMN 1N aHaornyHbIX 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]
MexayHapogHas KOMUCCKSA MO 3aliyTe OT HEMOHU3UPYIOLMX U3yyYeHunid. PykoBOACTBO
Mo OrpaHMYEeHNIO BO3AENCTBUA HENOHM3NPYOLWMX n3nydeHmnin (International Commission
on Non-lonizing Radiation Protection: Guidelines on Limiting Exposure to Non-lonizing
Radiation)

CraHgapTt VMBDP gns ypoBHeli 6e30MacHOCTM B OTHOLLEHUM BO3QENCTBUA Ha YesioBeka
pPafmMoYacTOTHBIX 3/1eKTPOMAarHWTHbIX nonein ot 3 kl'y, go 300 My (IEEE Standard for
Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz)

PaclumpeHnHbIii ctaHgapT wudpoBanns (AES) [Advanced Encryption Standard (AES)]
CraHgapt N3P no vHpopMauuoHHbIM TEXHOMOTUAM. TeNekoMMyHMKaLMn 1 06MeH
nHpopmaumeli mexay cuctemamu. JlokasbHble U ropogckme cetn. Ocobble Tpebosa-
HusA. YacTb 15.4. BecnpoBogHoii chusmuecknii yposeHb (PHY) 1 ynpasneHvue AoCTynom
kK cpege (MAO). Cneumdmkaummn st HUI3KOCKOPOCTHbIX 6eCNpPOBOAHbLIX NEePCOHANbHbIX
ceteli (WPANSs) [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 BHeApEHWS YCTPOMCTB, WCMOJb3YHOLMX CBEPXLUMPOKOMNONOCHbIE TEXHOIOMMU
(Framework for the introduction of devices using ultra-wideband technology)

* OeiicTByeT MOCT P ICO/M3K 7498-1—99 «l/HhopMaLMOHHas TexXHOMorus. B3ammocBasb OTKPbIThIX CU-
cTeM. ba3oBasa sTanoHHaA mogesnb. YacTe 1 ba3oBasd Mopesib».

= NeicTByeT MOCT 28907—091 (MCO 8802-2—89) «CucTeMbl 06paboTKN NHopMaLmm. JIoKasibHbIE BbIYUCIN-
TesbHble ceTW. MNPOTOKON U YCNyry YPOBHS YNpasieHWs JIOrMY4ECKUM 3BEHOM JaHHbIX».
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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

NHopmaunoHHble TexHonormn. TenekoMMmyHukauum 1 obmeH uHdhopmauveid mexay
cuctemamu. JlokasibHble U ropoackme cetn. Cneymdpmyeckne TpebosaHus. Yactb 15-4.
Cneuyudpnkauymsa ynpasneHuns goctynom k cpege (MAC) u cneumdmnkaumm onsnyeckoro
ypoBHs (PHY) ansi 6ecnpoBoAHbIX HU3KOCKOPOCTHBLIX NepcoHasibHbiX ceTeil (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)].

MpumevyaHnne — TpuBedeHHass B pasgene 2 NCO/M3IK 24730-62:2013
CCbl/lKa Ha MexayHapoaHblii nokymeHT ISO/IEC/IEEE 8802-15-4 nepeHeceHa B 616nu-
orpadmio HacTosILLEero crtaHgapta kak fokyMeHT [15]. Ccbiika Ha TepMuHbI U onpege-
nexmns ISO/IEC/IEEE 8802-15-4 copgepxutcst B nogpasgene 3.1 «TepMuHbl 1 onpege-
nenusi» NCO/M3K 24730-62:2013. Ccbl/lka Ha TEPMUHbI U onpefeneHus AoKyMeHTa
[15] npmBegeHa B pasgene 3.1 «TepMuHbl M ONpefeneHus» HacTosILero craHgapTa.
MonHbIA NepeyeHb TEPMUHOB 1 onpefenennii u3 pasgena 3 «Onpegenenuns» ISO/IEC/
IEEE 8802-15-4 npuBefeH B npunoxeHun A HacTosLero craHgapra.

VHhopMaunoHHble TEXHOMOTMN. TeXHOMorMM aBTOMaTUYecKo naeHTndmkaummn coopa
AaHHbIX. FapMOHM3MpPOBaHHbI cnosapb (Information technology — Automatic identifica-
tion and data capture (AIDC) techniques — Harmonized vocabulary).

MpumeyaHne — YkasaHHas Bepcust MeXAyHapoOAHOro craHgapTa feii-
CTBYET Ha MOMEHT nybsmkaummn HacToswero ctaHgapTa. ISO/IEC 19762:2016 BkitovaeTt
pycckyto Bepcuto. Ha momeHT ny6nmkaumm MCO/M3K 24730-62:2013 pelicTBoBasia Bep-
cnsa MCO/M3K 19762:2008, cCbinikM Ha KOTOPbLIA NpvBeAeHbl B pasgene 2 u 3.

VIHtbopMaumoHHble TexHonoru. PaguoyactoTHas WAeHTUdMKaumsa AN ynpasfieHus
npegmetamun. Yacte 1. ba3oBas apxuTekTypa v onpegesieHve napamMmeTpos, nogsexa-
wmx ctangaptusauun (Information technology — Radio frequency identification for item
management — Part 1. Reference architecture and definition of parameters to be stan-
dardized).

MpumeyaHne — YkasaHHbI1 MeXAyHapOAHbI cTaHAAPT NpUBEAEH B CBS-
31 CO CCbINKOI Ha Hero B 4.1 1 OTCYTCTBMEM CBefEeHuWiA 0 HeM B pasgene 2 n 6ubnvorpa-
g MCO/M3K 24730-62:2013.

PykoBoACTBO MO MCMonb30BaHW0 64-6MTOBOro rnobasbHoro naeHTudgmkaropa (EUI-64)
[Guidelines for 64-bit Global Identifier (EUI-64)].

MpumeyvyaHne — YKasaHHbIN MeXAyHapoAHbIA CTaHAAPT NPUBELEH B CBSA-
31 CO CCbIJIKO Ha Hero B pasferne 7 v OTCYTCTBMEM CBEAEHW O HEM B pasgene 2 u
6ubnuorpacdmmn NCO/M3IK 24730-62:2013.

NHdopMaumoHHble TexHonornm. CUCTEMbl NO3ULMOHMPOBAHUA B PeaslbHOM BPEMEHM.
Yactb 61. lMpoTokon paguounHtepcpeiica Ans CBepPXWMPOKONOIOCHON CBS3N C HWU3KOWA
YyacToToil nosTopeHusi umnynbcoB [Information technology— Real time locating sys-
tems (RTLS) — Part 61: Low rate pulse repetition frequency Ultra Wide Band (UWB) air
interface].

MpumeyaHne — YKasaHHbIN MexayHapoAHbIA CTaHAAPT NPUBELEH B CBA-
311 CO CCbIIKOW Ha HEro B MPWIOXEHUN A 1 OTCYTCTBUEM CBEAEHWI O HEM B paszene 2 u
6uénuorpadun NCO/M3IK 24730-62:2013.



FOCT P 58082—2018

YK 621.398(083.744):006.89 OKC 35.040 Mnas

KnioueBble cnoBa: MHDOPMAaLMOHHbIE TEXHOMOTMW, CUCTEMbI MO3ULUOHMPOBAaHUS B peasibHOM BPEMEHWU,
CBEPXLWMPOKONOOCHbI pafnouHTEPENC C BbICOKOW Y4acTOTON NOBTOPEHWUST UMMY/LCOB

59



B3 1—2018/138

Pepaktop AJ1. Ka6aHoB
TexHnuecknin pegaktop W.E. Uepenkosa
Koppektop EP. AposiH
KomnbloTepHas BepcTka /.B. bentoceHko

dopmat 60 * 841/g. FapHuTypa Apunan.

MoanucaHo B neyaTtb 22.03.2018.
3ak. 461.

CpaHo B Habop 28.02.2018.
Tupax 23 3k3.

Yen. ney. n. 7,44. Y4.-u3g. n. 6,73.
MoAroToBNEHO Ha OCHOBE 3/IEKTPOHHOI Bepcuu, NpefocTaB/eHHON pa3paboTuMkom cTaHgapTa

N «fOpucnpygeHunsa», 115419, Mocksa, yn. OpaxoHukugse, 11.

www.jurisizdat.ru  y-book@ mail.ru

M3paHo n otnevyataHo Bo ®IYMN «CTAHAAPTUH®OPM», 123001, Mocksa, IpaHaTHblit nep., 4.

www.gostinfo.ru  info@ gostinfo.ru


https://meganorm.ru/Index2/2/4294852/4294852179.htm
https://meganorm.ru/Index2/1/4293748/4293748368.htm
https://meganorm.ru/Index1/45/45606.htm
https://meganorm.ru/Index2/1/4293767/4293767204.htm
https://meganorm.ru/mega_doc/dop_norm/39/gost_r_58559-2019_natsionalnyy_standart_rossiyskoy/0/prikaz_rosstandarta_ot_27_09_2019_N_790-st_ob_utverzhdenii.html

