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MpeaucnoBue

1 NOAIOTOBJIEH O6LwecTBOM € OrpaHMYEHHON OTBETCTBEHHOCTLIO «PTJIC uccnegoBaHus u paspa-
60TKM» Ha 0CHOBE CODCTBEHHOrO NEPEBOAA HA PYCCKUIA A3bIK AHTMOA3LIYHOW BEPCUM CTAHAApPTa, YKazaHHOro
B MyHKTE 4

2 BHECEH TexHu4yeckum KomuteTom no ctaHaaptusauumn TK 355 «TexHONorum asBToMaTtu4ecKon naeH-
TudhmkaLumm u cbopa aaHHbIX»

3 YTBEPXOEH M BBEOEH B JEVCTBWVE Mpukasom degeparnbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorumn ot 27 dpespans 2018 r. Ne 104-ct

4 Hacroswmit cTaHgapT SBNAETCA MOAUMULMPOBAHHBIM MO OTHOLLEHUIO K MEXOYHAapOAHOMY cTaHaap-
Ty MICO/M3K 24730-62:2013 «AHpopmaLMOHHbIe TexHonoruu. CUCTEMbI NO3ULIMOHUPOBAHUA B pearibHOM
BpemeHu (RTLS). Yacte 62. CBEpXLUMPOKOMOSOCHBIN PaANoNHTEPMEIC C BLICOKOW YaCTOTOW NOBTOPEHUA UM-
nynbcoBy (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) nyTem U3MEHEHUs CChbINOK,
KOTOpbl€ BblAemNeHbl B TEKCTE KYPCUBOM U MNOAYEPKUBAHMEM CMIOLLUHOW rOPU3OHTanNbHOW nNuHKUen. MNogpobHas
UHGopMaLus 06 N3MEHEHUN CCbINOK M OBBLACHEHWUA NMPUYMH M3MEHEHMI NpuBeAeHbl B npunoxeHun OB6. Jo-
MONHUTENbHbIE NMOSCHEHUS! MPUYUH UBMEHEHMS CCbINOK BbIAENEHbI NYTEM 3aKMIOYEHUA UX B PAMKU N3 TOHKUX
TNINHUA.

B npunoxeHun JA npuBeaeHbl TEPMUHONOMMYECKUE CTaTbW U3 MEXOYHAPOAHOro AOKYMeHTa [15].

CBeaeHuns 0 COOTBETCTBUM CChINOYHbLIX HALMOHAMNBHBIX CTAHAAPTOB MEXAYHAPOAHEIM CTaHaapTaM, uc-
NONb30BaHHLIM B KAYECTBE CCLINOYHLIX B MPUMEHEHHOM MEXAYHapoAHOM CTaHAAPTe, NPUBEAEHLI B AOMNON-
HUTENbHOM npunoxexHuu 4B

5 BBEJEH BIEPBbIE

6 HekoTopble anemeHTbl HacTOsILero craHgapra Moryt ObiTb 0ObekTamu nareHTHbIX npaB. OpraHu-
3aunm MCO n MBK He HeCyT OTBETCTBEHHOCTM 332 YCTAHOBIIEHUE MOAJNIMHHOCTU Kakux-nmmbo unm BCcex Takmx
NaTeHTHbIX NpaB

lMpasuna npumeHeHus1 Hacmoswe20 cmaHlapma ycmaHoerneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uioHa 2015 2. Ne 162-®3 «O cmaHdapmu3ayuu e Poccutickold ®edepayuuy. NHgopmayus 06 u3-
MEHEHUAX K HacmosauieMy cmaHoapmy rnybriukyemcs 8 exe200HOM (110 cocmosHuio Ha 1 ssHeapsi mekyuwe2o
200a) uHopmayuoHHOM ykazamene «HayuoHanbHbie cmaHlapmbly, a oghuyuanbHbill MEKCMm U3MEeHeHUl
U nonpasoK — & eXeMecsa4yHoM UH(OPMaYUOHHOM yKa3amerne «HayuonarnbHble cmaHnOapmbl». B criyyae
nepecMompa (3ameHbl) unu ommMeHbl Hacmosawe20 cmaHGapma coomeemcemeyroujee yeedomiieHue bydem
ony6nukoeaHo & bnuxalilueM 6birycKe EXeMeCcs4yH020 UHGOPMayUOHHO20 ykazamensa «HauyuoHanbHble
cmandapmbly. Coomeemcemeyiouwjasi uHgopmayusi, yeeOoOMIeHUe U MeKCMbl pasMewalomes makxe 6 UH-
¢hopmayuoHHol cucmeme obuie20 nomnb3oeaHusi — Ha oghuyuanbHoM calime ®edeparnbHO20 azeHmemea o
MexHU4YeCKOMy peayrnupoeaHuio u memporsioauu e cemu iumepHem (www.gost.ru)

© CraHgaptuHgopm, 2018

HacrosAwmin ctaHaapT He MOXET ObiTb NOMHOCTBIO UM YaCTUYHO BOCNIPOM3BEAEH, TUPAXXMPOBAH W pac-
NpOCTpaHEH B kKa4yecTse ouumuanbHoOro usgavus 6es paspelueHms degepanLHOro areHTCTBa N0 TEXHUYECKO-
MY PEerynvpoBaHuWIO N METPOSOIK


https://meganorm.ru/Index2/1/4293802/4293802586.htm

roCT P 58082—2018

CopepxaHue
1 OONACTD MPUMEHEHMST . . . . o vttt e e e et et e e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHDBIE COBIMTKM . . . . o o oottt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepmuHbI, ONPEAENEHNA Y COKPALLEHUS . . . . . oot e ettt e e et e e e et e et et e e 2
3.1 TEePMUHDBI M OMPEACIIEHUS. « o o ot e et et e e et e e e e e e e e e e e 2
3.2 COKPALLEBHUS. . . . .o e e e e e 3
@ 1o T o J 4
g T (o T To T =T o 4
4.2 He NOAMaAaET MO CTaH AT . . o oot e ettt e e e et e e e et e e et e et e et 4
4.3 CUCTEMA . . . oottt e e e e 5
4.4 CTPYKTYPA JOKYMEHTA . . . ottt ittt et e ettt e e e e e e e e e e e e e e e e e e e e e e e e 5
5 CneynduUKaLmm PUNHECKOTO YPOBHS . . . . v vttt e ettt e ettt e e et et e 5
5.1 OBLUME BAMEUAHMSI. . . . . oottt e e et e e e e e e e e e 5
5.2 Pexum MEeTKM No yMON4aHUIO ANs CBEPXLUMPOKOMOMOCHOrO paauonHrepderica
C BbICOKOMW YaCTOTOM NOBTOPEHUSA UMMYIIBCOB . . . o o ottt e it e e e et ettt e e e e e e 6
5.3 dopMaT Bnoka PPDU . . ... . 6
5.4 Mogynauuna ou3n4eckoro ypoBHS CBEPXLLUMPOKONOMOCHOIO paguonHtTepdenca. . . ............. 18
5.5 PapuouactoTHble TpeboBaHUA K PU3N4ECKOMY YPOBHIKO CBEPXLLMPOKOMOSIOCHOTO
PAAMOUMHTEPMEIMCA . . . . o oottt et e et et e e e e e e e e 22
5.6 MeTKM BPEMEHU U €ANHULbI USMEPEHUSA BPEMEHM . . . . o vttt et e ittt e et et e e 25
6 OCHOBHOM (POPMAT COODLLEHUS. . . . . oottt it e ettt e e e e e e e e e e e et e e 25
6.1 CTpykTypa COOOLUEHUI M NPaBUMA OBPABOTKU . . ...ttt et e e e 25
6.2 lMocnepgoBaTenbHOCTL NPOBEPKM Kaapa (FCS). .. ... ... e e 26
7 OpHOHanNPaBNEHHAs CBA3b — OMMHK-MOCBINKA . . . . . . oottt e i e e e e e e e et e et e e 27
7.1 KogupoBaHue kagpoB OGMMHK-NOCLINOK C MAEHTUpMKaTopamm MeTok
no FOCT P UCO/MOK 15963 . . . . .. e e 27
7.2 KogupoBaHue kagpoB OMMHK-NOCLINOK C MAEHTUDUKATOPOM METKM MO [18] . ... ... ... ...... 30
8 [IBYXCTOPOHHSISI CBSI3b — UHMPOPMALMOHHBIE COOBLLUEHUST . . . .ottt it i e e e e e e 33
8.1 NMHMOPMALIMOHHBIE COOBLLEHUS . . . . o ottt e et e e e et e e e e e e e e e 33
8.2 PaboTa ABYCTOPOHHEM CBSABM . . . . o v ettt e ettt e et et e e e et e et et e e e e 35
MpunoxeHune A (cnpaBoyHoe) Mcnonb3osaHue [19] n HACTOALWErO cTaHAapTa 4nga npunoxexHun RTLS. ... 43
MpunoxeHune OA (cnpaBovyHoe) TepMUuHbl M ONpedeneHnsa u3 MexzayHapoaHoro gokymeHta [15]. .. ... ... 52
Mpunoxenune OB (cnpaBoyHoe) NepeveHb N3MEHEHWI CCbINTIOK B HACTOALLEM CTaHA4apTe OTHOCUTENbLHO
NCO/M3K 24730-62:2013 1 O6bACHEHUS MPUYUH UBMEHEHUI . . .. ... .. ... .. ....... 54
Mpunoxexune OB (cnpasovHoe) CBeAeHUSA O COOTBETCTBUN CCbISNTOYHbLIX HALMOHAsbHbLIX CTaHAaPTOB
MeXAyHapOoAHbIM CTaHAAPTaM, UCNOMb30BaHHbLIM B KA4ECTBE CCbINOYHbIX
B NPUMEHEHHOM MEXAYHAPOAHOM CTAHAAPTE . . . .ottt it e ettt e e e e e 56
BUBMMOTPAMIMA . . . . o 57



FOCT P 58082—2018

BBepneHue

3T1a cepua CTaHAapTOB onpeaensieT eAnHbIi NPOTOKON paguouHtepdenca ana CUCTEM NO3NLMOHNPO-
BaHWSA, UCMOSIb3YEMbIX B YNpaBIieHUN akTUBaMK1, U UMEET Lienbio 06ecneunts COBMECTUMOCTb U CNOCOOCTBO-
BaTb MHTeponepabenbHOCTU NPOAYKTOB Ha pacTyLuem peiHke RTLS.

HacToawmin AOKYMEHT yCTaHaBNUBAET CBEPXLUMPOKOMOSIOCHLIN paguouHTepdec ¢ BbICOKON YacTOTOw
MOBTOPEHUS UMMYMNBLCOB KaK TEXHUYECKUIA CTAHAAPT ANA CUCTEM NO3ULMOHUPOBAHUA B pearibHOM BPEMEHM,
KOTOpble paboTaloT B MEXAYHAPOAHO AOCTYMHLIX CBEPXLLUMPOKOMOOCHLIX YaCTOTHbIX AManasoHax u KoTopble
npegHasHaveHsbl AnA oGecneyeHns TOYHOTO NO3MLMOHUPOBaHWA (Hanpumep, B Npegenax HECKONbKUX AecCAT-
KOB CAHTUMETPOB) C 4YaCTbiMW OBHOBREHUAMU (HaNPUMEP, OAUH pas3s B CEKYHAY).

CucTteMbl NO3MLMOHUPOBaHNS B peanbHOM BPEMEHU SBNSIOTCA 6eCnpOBOAHBIMKU CUCTEMAMU, CNOCOD-
HbIMK OMnpeaenaTb MECTOHaXOXAeHVe npeaMeTa B NloboM MeCcTe onpeaeneHHOro NPOCTPaHCTBa (MOKanbHbIE,
pervoHanbHble, rnobarnbHbie) B TEKYLUMI A MOMEHT BPEMEHU unu Onu3ko Kk peanbHOMY BpemeHu. MonoxeHune
onpeaenserca NyTeM UsmepeHuii hm3n4eckux CBOMCTB pagunoKkaHana CBsisu.

KoHuenTyanbHO CyLLeCTBYIOT YeTbIpe knaccudukauyum RTLS:

- MO3ULMOHMPOBAHWE aKTMBA Yepe3 CNyTHUK — TpebyeT npsAMon BUAMMOCTM, TOYHOCTb — 0 10 me-
TPOB;

- MO3UUMOHMPOBaHWE akTMBA B KOHTPONMMPYEMON 30HE, HaNpuUMep Ha cknage, TeppuTopun Npeanpu-
AITUSA, B a3pornopTe — MHTepecytoLlasa Tepputopusa obopyayetcs npubopamMmu, TOMHOCTb — A0 3 METPOB;

- MO3UUMOHMPOBAaHWE akTUBOB B Bonee orpaHUYeHHON 30He — MHTEPEeCyIoLLaa Tepputopusa obopyayert-
¢s npubopamu, TOYHOCTb — A0 AECATKOB CaHTUMETPOB;

- NO3ULMOHUPOBAHWE akKTUBa HA 3€MHON MOBEPXHOCTU — C MOMOLLbIO HAa3EMHbIX NPUEMHUKOB, OXBaTbl-
BaKoLLMX 6OMbLLOE NPOCTPAHCTBO (HanpuMep, BbILLEK COTOBOW CBA3M), TOUHOCTb — 200 METPOB.

CrnieayeTt yNnoMsHYThb €Lle ABa METoAa NO3ULUMOHMPOBaHMS OObEKTA, KOTOPbIE, CKOpee, B AeNCTBUTENb-
HOCTM OTHOCSITCA K TEXHONOrMM paanodactoTHon nageHtudpukaummn (RFID), a He RTLS:

- MO3UUMOHUPOBaHWE aKTUBOB, OCHOBAHHOE Ha TOM, YTO aKTUB B OMPeAeneHHoe BPeMs MpoLUes TOUKY
A 1 He npoLuen ToYKy B;

- MO3MUMOHMPOBaHWE akTuBa Bnarogaps nogave curHana caMOoHaBEAEHUSA, NOCPEACTBOM KOTOPOro Ye-
NOBEK C PYYHbIM YCTPOWCTBOM MOXET HAWTU aKTUB.

MeTon oBHapy)eHus 3aKrno4aeTcs B MASHTUdUKALMM U onpeaeneHnn MeCTOHaX0XAEeHUs, Kak npasu-
1o, Yepes mynsrunarepauuio.

Tunbi:

- CUCTEMbI OnpeaeneHne paccTosiHUA NO BPEMEeHN pacnpoCcTpaHeHusa curHana;,

- amnAUTyaHas TPUaHrynAaums;

- pasHuua Bpemenu npubbitua (TDOA);

- COTOBasA TPUaHrynsAuus;

- CNyTHUKOBaA Mynbrunarepauus;

- yron npuobITus.

Hacrosiuuin ctaHaapt onpefensieT npoTokon paauouHTepdeinca, He0b6xoANMbIA AN CO3AaHUS CUCTEM
RTLS, ncnonb3yowmx CBEPXLUMPOKONONOCHbIN PaAUOCUTHAN C BLICOKOW 4acTOTOW NMOBTOPEHUSI UMMNYIbCOB,
KOTOPbIW AABMSAETCA MEXAHM3MOM CUrHanM3auum oU3N4EeCKoro YpoBHs CBEPXLUMPOKONOSTIOCHOIO pajnonHTEp-
¢heiica (Ha ocHoBe [13]) u UCMOMBL3YET BLICOKYIO 4aCcTOTy NOBTOpeHusA uMmnynscos (BYUrN) 16 unu 64 MIry un
KOMOUHALMIO NaKETHO-MO3MLUOHHOM Moaynauun (BPM) ¢ asoudHoin hasoson manunynsauuein (BPSK).

JononHutensHble NOSAICHEHUA TEKCTA CTaHAapTa NPUBEAEHbLI B CHOCKAX U BblAENEHbl KYPCUBOM.
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HAUMOHANBbHBIN CTAHAOAPT POCCUMNCKOW ®PEOEPALUUMN

MHdopMaLMOHHbIE TEXHOMOruun
CUCTEMbI NO3MLIMOHUPOBAHWUA B PEANIbHOM BPEMEHMU (RTLS)
YacTb 62
CBepXWMPOKONONOCHbIA paauonHTepcgenc ¢ BbICOKOM YaCTOTOW NOBTOPEHUA UMNYJILCOB

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

Dara BBegeHusa — 2019—01—01

1 Obnactb NpuUMeHeHus

Hacroswuin craHaapt onpeaenser pagvouHTepdenc Ans CUCTEeM MO3ULMOHUPOBAHMA B pearnibHOM
BpemeHun (RTLS), ucnonb3yss MexaHusM curHanusauum guanyeckoro ypoBHs CBEPXLUMPOKOMNONOCHOrO paauo-
uHTepdenca (OCHOBaHHbIN Ha [13]). 3Ta cxema MOAYNALUKN, UCMONb3ySA BbICOKYIO YaCTOTY NOBTOPEHUA UM-
nynbcoB 16 unu 64 My u komGUHaLMIO NakeTHON-NO3MLUMOHHOK Moaynsauun (burst position modulation, BPM)
¢ ABou4yHoOI chasoBon manunynsuuen (binary phase-shift keying, BPSK), o6ecneuynBaeT 04eHb BbICOKUI YpO-
BEeHb 3PPEKTUBHOCTU C NMONMHOCTLIO KOF€PEHTHBLIM NPUEMHUKOM.

B pononHeHue Kk onpeaeneHuto NpoTtokona paguvoumHTepdenca Ha OCHOBE MOAyNsauMu puanyecko-
ro ypOBHS HACTOALLMI CTaHAAPT onpefensieT NpoToKon paguouHtepderica, ucxoas U3 nepeaaBaeMbix No
paauokaHany coobLueHnin. 3TOT NPOTOKON paanouHTepdenca nogaepxMpaeT NPOCTYO OAHOHAMNPABNEHHYIO
nepegadvy 6a3oBoi GNMHK-MOCLINKK, KOTOPasA MOXET ObITb cnonb3oBaHa ana RTLS Ha ocHOBe ogHOHaNpaBs-
NEHHOrO NO3MUUOHUPOBAHMA METOAOM M3MEPEHUa pasHuubl BpeMeHu npubbitua (TDOA), rae MoOunbHbIE
METKM NEPUOAMYECKU NePeaatoT BNMHK-MOCHINKU, KOTOPbIE NOMyYaeT MHMPaCcTpyKTypa, cocToawasn n3 paga
(PUKCMPOBAHHBIX Y3510B CHUTbIBAHUS.

3TOT NPOTOKOM TaKkKe ONUUOHANbLHO MOAAEPXKUBAET ABYXCTOPOHHIOW CBA3b W ABYXCTOPOHHEE u3Me-
pPeHUEe pacCTOAHUA Mexxay YCTPOMCTBaMu CHMTbIBaHUS U meTkamu RTLS. MNogaepxka ABYXCTOPOHHErO U3-
MEepeHUst paccTosHuA TpebyeT AONOMHUTENBHOIO BKIIOMEHUS CBEPXLUMPOKOMOSIOCHOIO NPUEMHUKA B METKY U
CBEPXLUMPOKOMNONOCHBIX NEPEAaTYNKoB B MHPPACTPYKTYPY CHUTbIBAHUSA.

Obsa3arenbHbIi N0 yMOnYaHuio pabouuin pexxknum obecne4ymBaeT B3anmMoaenCTBMe Mexxay MeTKaMm n UH-
PpacTpyKTYpOn pasnmnyHbIX M3roTOBUTENEN, 8 HANMYNE HECKOSbKNX AOMOSTHUTENbHbLIX BO3MOXHOCTEN (ONLMin)
npeanaraet pa3paboTunky MHPPaCTPYKTYpbl TMOKOCTL, YTOObLI 81anTMPOBaThb NOBEAEHNE CUCTEMbI B LIENIOM K
KOHKPETHLIM MOTPEOHOCTSIM NPUMEHEHUS.

2 HopmaTuBHbI€E CCbINKU

B HacToqwem ctaHgapTe Cnonb3oBaHbl HOPMAaTUBHbBIE CCbISKM HA CneayoLime ctaHgapTbl:

[OCT P NCO/M3IK 15963—2011 UHOpMaUuUOHHbIe mexHono02uu. PaduodyacmomHas udeHmughuka-
uus dnsa ynpaeneHus npedMmemamu. YHukanbHas udeHmugukauus paduoyacmomHbix MEemokK

[OCT P NCO/M3K 19762-1—2011 ViHcbopMauUOHHbIE MEXHOI02UU. TEXHOM02UU a8MmoMamuYecKol
udeHmucbukauuu u cbopa danHHbix (AUNCL). [apmoHu3uposarHbill criogapb. Yacmpb 1. Obwue mepmuHbl 8

obnacmu AUC[

M3paHue ocpuuymanbHoe
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[OCT P UCO/MIK 19762-2—2011 NHopMauUoOHHbIE mexHonoauu. TexHonoaul agmomMamu4eckoli
udeHmucuxkauuu u cobopa darHbix (AICH). FapmoHu3uposaHHbill crioeapb. Yacme 2. Onmudeckue Hocume-
11U OaHHbix (OHL)

[OCT P UICO/MOK 19762-3—2011 NHhopMmauuoHHbIe mexHonozuu. TexHonosuu _asmomamuyeckoli
udeHmugukauuu u cbopa OanHbix (AVNC/). FapmoHu3uposaHHbili crioeapb. Yacmp 3. PaduoyacmomHas
udeHmucghukauus

[OCT P UICO/MOK 19762-4—2011 NHhopMmauuoHHble mexHonozuu. TexHonosuu _asmomamuyeckoli
udeHmugukauuu u céopa darHbix (AUCL). FapmoHu3upoesaHHbili crioeapb. Yacme 4. Q6wuue noHamus e 06-
nacmu paduoceasu

MpumMevaHusa

1 Ccuinka Ha ISO/IEC/IEEE 8802-15-4 nepeHeceHa B Gubnuorpacuto [15], nockonbky B npunoxeHun A HacTos-
Lero cTaHaapTa NpUBEAEHE TEPMUHONOTMYECKUE CTaTbi U3 YKa3aHHOro JOKYMEHTA, Ha KOTOpbIE COfEePXUTCA CCbiflka
B pasgene 2 MCO/MOIK 24730-62.

2 NCO/MBK 24730-62:2013 copaepxuT cebinky Ha MCO/MOK 19762 «MHdopmMaLmoHHble TexHororuu. TexHorno-
rmmM aBTOMaTU4YecKoin uaeHTudukayum cbopa aaHHbIX. [apMOHU3UPOBaHHLIN cnoBapb (Bce YacTu)» [ISO/IEC 19762
Information technology — Automatic identification and data capture (AIDC) techniques — Harmonized vocabulary —
(all parts)]. Ha MomeHT nybnukauyun MCO/M3K 24730-62:2013 peiicteoBan MCO/M3IK 19762:2008, cocToswwmii n3
nATH YacTei. Ha ocHoBe 4YacTeil 1—4 MCO/M3K 19762:2008 6b1nv NOAroToBNEHb! MAEHTUYHbIE HAaLMOHarNbHbIE CTaH-
aaptbl: FOCT P UICOMBK 19762-1—2011, FTOCT P MCO/MOBK 19762-2—2011, FTOCT P UICO/M3K 19762-3—2011,
FOCT P UICO/MOBK 19762-4—2011. Ha MOMEHT NpUHATUA HacTosLero ctaHgapTa sepcua MCO/MOBK 19762:2008 ot-
MeHeHa W [eACTBYEeT HoBasi BepCcusA MeXayHapogHoro ctaHgapta [16], koTopas o6begWHAET B OQHOM JOKYMeHTe Bce
paHee onybnuKoBaHHbIE YacTU U COREPXUT PYCCKYIO BEPCHUIO.

MpumMmedaHune — [Npu NONb30BAHUM HACTOSALLUM CTaHAAPTOM LienecooGpasHo NPOBEPUTL AelCTBUE CCLINO-
HbIX CTaHAApPTOB B MHPOPMaLMOHHON cMCTeMe o6LLEro Nonb3oBaHUA — Ha oduuuanbHoM caiiTe degepantHOro areHT-
CTBa MO TeXHWYECKOMY PEeryrMpoBaHuio U METPONOTUK B CETM MHTEPHET UK NO eXerogHOMYy MHGOPMaLMOHHOMY yKa3sa-
Tenk «HauWoHanbHble CTaHAapThI», KOTOPLIA oNyGnuKoBaH Mo COCTOSIHUIO Ha 1 AHBapA TeKyLero roga, U No BiNyckam
@XeMeCsAYHOro NHOPMaLMOHHOrO YKasaTens «HawuuoHanbHele cTaHgapThi» 3a Tekywmuin rog. Ecnun 3ameHeH CChinoYHLIN
CTaHAapT, Ha KOTOpLIA faHa HeaaTupoBaHHasi CChifika, TO PEKOMEHAYETCS UCTONb30BaTh AeHCTBYHOLLYIO BEPCUIO 3TOTO
cTaHfapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWIH. Ecnu 3aMeHEeH CChINOYHLIA CTaHAapT, Ha KOTOpLINA
[aHa faTMpoBaHHas CCbifika, TO peKOMEHYeTCa UCTIoNB30BaTL BEPCUI0 3TOTO CTaHAapTa C yKasaHHbIM BhILLE TOfO0M YT-
BepXAEHUA (NPpUHATUS). Ecnn nocne yTBEPXAEHUA HACTOSLLEro cTaH4apTa B CChINOYHbIA CTaHAapT, Ha KOTOpLIA AaHa
AaTUpoBaHHas Ccchlfika, BHECEHO W3MeHEeHWe, 3aTparuBarolLiee NonoXeHWe, Ha KOTopoe AaHa CChiflka, TO STO MONoXeHue
PEKOMEHAYETCS NPUMEHsTL Ge3 yyeTa 4aHHOTO M3MEHeHWs. Ecrnu cebiNoYHBINA cTaHaapT oTMeHeH 6e3 3aMeHbl, To Nomno-
XeHue, B KOTOPOM Ai@Ha CChiNka Ha Hero, PEKOMEHAYETCs MPUMEHSATE B YacTu, HE 3aTparusaioLLei Ty CChinkKy.

3 TepMuHbI, onpeaeneHnUs U coKpalleHus

3.1 TepMuHbI 1 onpeaeneHus

B Hacrosilem crangapte npumeHeHbl TepmuHbl no FOCT P UCO/MOIK 19762-1. TOCT P UCO/M3K
19762-2, TOCT P UCO/MOK 19762-3, FTOCT P UCO/MOIK 19762-4. [15], a Takke criegyoLime TEPMUHBI C CO-
OTBETCTBYIOLLUMMU ONpeaeneHnAMN:

3.1.1 nayka umnynbcoB (burst): pynna CBepXWMPOKONONOCHLIX UMMNYNbLCOB, UMEOLLMX MECTO B MO-
cnepoBartenbHblie Nepnoabl aNeMeHTa curHana.

3.1.2 KoMnneKcHbIN KaHan (complex channel): KomGuHauus kaHana (Ha UeHTpanbHOn paguodacrore)
M TPOUYHOWM KOQOBOW MOCIEA0BATENLHOCTH.

3.1.3 kagp (frame): dopmaT arpernpoBaHHbIX GUTOB, KOTOPbLIE NEPEAOTCA BMECTE BO BPEMEHMU.,

3.1.4 rmopuagHasa moaynauua (hybrid modulation): Moaynsiuus, ucnonbdyemas Ha ou3n4eckom ypoB-
He CBEPXLLMPOKOMOSIOCHOIO paauouHTepdeiica, kotopasa codetaer B cebe ABOUYHO ha3oBY0 MaHUNYNAUUIO
(BPSK) 1 nakeTHO-no3uumoHHyo moaynsauumto (BPM), Tak uyto AN 4eMOAYNAUMK CUrHana moryT ObiTe MCNOMb-
30BaHbI KaK KOrepeHTHbIE, TaK U HEKOr€pPeHTHbIE MPUEMHUKN.

3.1.5 nepuog monuanus (idle period): Mepuoa BpemeHu, B TE4E€HME KOTOPOro pabora npuemonepeaar-
YuKa He npegycMOoTpeHa.

3.1.6 BHYTpeHHMI CMHXPOHU3Upyowmuin curdan (local clock): BHYTPeHHUI CUHXPOHU3UPYIOLMIA CUT-
Han ycTpoWncraa.

2
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3.1.7 cpegHAana vyacTtoTa NnoBTOpeHuA uMmnynbca (yactota PRF) [mean pulse repetition frequency
(PRF)]: MonHoe uncno nMnynscoB B CUMBOSIE, A€NEeHHOe Ha NPOAOIMKATENbHOCTL CUMBONA.

3.1.8 nognexawue nepegave gaHHble (payload data): MHdbopmauus, koTopasa aomkHa ObiTb nepe-
AaHa coobLeHnem.

3.1.9 makcumarnbHas YacToTa noBTOpeHUs umnynbca (Yacrora PRF) [peak pulse repetition frequency
(PRF)]: MakcumanbHas YyactoTa, ¢ KOTOpoi (OU3NHECKUI YPOBEHb CBEPXLUMPOKOMONOCHOMO pagnouHTepden-
ca nepegaet UMNYNbChb.

3.1.10 kagp usmepeHusa paccroaHusa (kagp RFRAME) [ranging frame (RFRAME)]: Ceepxwumpokono-
NOCHBIN Kaap, coaepXaLLumil B 3aronoBke puany4eckoro ypoBHs Habop BUTOB U3MEPEHUst PacCTOAHUS.

3.1.11 onopHbii mapkep (Mapkep RMARKER) [ranging marker (RMARKER)]: MepBbiit cBEpXLLNPOKO-
MOSOCHBIN MMMYNBLC NEPBOro Guta 3aronoska PU3N4ECKOro YPOBHSA Kaapa U3MepeHusi pacCTOAHUS.

3.1.12 cumBon (symbol): BpemeHHOI 0Tpe3ok n nopuusi NepefaHHoro curHana, Kotopble noruyecku
paccmaTtpuBaloTCst Kak eAnHUYHOE CoBbITUE Nepefayn coobLLEHNS, NepenaloLLee HEKOTOPOE ONpPeaEneHHoe
Yncno GUTOB AaHHbLIX UK MOBTOPSIIOLLYIOCS MOPLMIO CUHXPOHU3UPYIOLLIEro curHana.

MpumevyaHnue — [ogpasgen 3.1 UCO/M3IK 24730-62:2013 cogepXmnT cchinky Ha [15]. TepMUHBI U UX onpe-
flerneHns gokymeHTa [15] ykasaHbl B AONOMHUTENLHOM NpunoxeHun JA HacTosALWero cTaHaapTa.

3.2 CokpaweHus

APY — aBTomarudeckas perynuposka ycuneuus (AGC);
API| — npuknagHou nporpaMMHbIi UHTEPENC;
BPM — nakeTHO-NO3MUMOHHAA MOAYNALMS;
BPSK — aBounyHasa paszosas maHunynsauums;
CRC — KOHTPOSb UMKIIMYECKUM M3ObITOYHLIM KOAOM;
DPS — anHamu4eckuii BbIGop npeambynsi;
DSN — HoMep nakeTa JaHHbIX;
FCS — KOHTpOnbHas nocneaoBaresnibHOCTb Kaapa;
FEC — npsimasi koppekuus owm6ok;
BYM — Bbicokas yacrota nosTopeHus umnynocos (HRP);
PCNOC — peructp casura ¢ nuHenHou obparHoi ¢BAasbio (LFSR);
HYIMN — Huskaa yactora nosropeHus uMmnynocos (LRP);
M3B — Mnaawmii sHa4awmi 6ut (LSB);
MAC — ynpaBneHue 40OCTynom K cpege;
MSB — crapLumii 3HauaLmii our;
PHR — 3aronoBok hu3n4ecKkoro ypoBHs;
PHY — c¢u3snueckuii ypoBeHb;
PPDU — 6nok aaHHbix npotokona (protocol data unit — PDU) dbn3anyeckoro ypoBHs;
PRBS — nceBagocny4aiiHas ABOMYHAA NOCNEA0BATENbHOCTD;
UMW — yactoTta nosTopeHus umnynbca (PRF);
PSD — cnekrpanbHasi NAOTHOCTb MOLLHOCTU;
PSDU — 6nok cny»xebHbIX fJaHHbIX (PM3NYECKOro YPOBHS;
RF — paguouacrora;
RFID — paguoyacrtoTHasa uaeHtudukaums;
RFRAME — kaap uamepeHus pacCTOsiHUS;
RMARKER — mapkep usmepeHusi pacCTosiHus;
RTLS — cucrema no3uuMoHMPOBaHUSA B pearnbHOM BPEMEHU;
RX — npuem unu npueMHuK;
SFD — pasgenutenb Ha4yana kagpa;
SHR — 3aronoBOK CUHXPOHU3ALMK, CUHXPOHU3UPYIOLWan npeambyna;
SNR — oOTHOLLEHWe curHan/Lym;
SYNC — cMHXpOHM3auus;
TDOA — pasHuua BO BpemMeHu NpubbiTus (pagmocurHana);
TOF — BpemMs nonerta (pacnpocTpaHeHus paguocurHana).
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4 0O630p

4.1 KOMMNOHEHTHI

OCHOBHble cOCTaBHble 4acTW CUCTEMbl MO3ULMOHWPOBAHUSA B peanbHOM BpemeHu (RTLS) u B3aumo-
CBfi3b 3TX KOMMOHEHTOB MOKa3aHbl Ha pUCyHke 1 Kak noka3aHO Ha 3TOM PUCYHKe, MEeTKM B3auMOAeliCTBYIOT
C WHpacTpyKTypoil. NHdpacTpykTypa npefocTasnseT NpuknagHoi nporpamMmmMHbiil uHtepdeiic (API), yepes
KOTOPbIV MPpUNOXEHNEe MOXeT KOHTposmpoBaTb cuctemy RTLS u nonyyaTb MHOPMALMIO O MECTe Haxoxpe-
HUSA 1 COCTOSIHUN METOK.

Ob6s3aTesbHble CO0OLLEHNS METOK MHPPacTpyKType
—  OnuyioHasbHble COOBLLEHNSA HAIPACTPYKTYPbl METKam

PucyHok 1 — CocTaBHble yacTu cuctembl RTLS

Kak nokasaHo Ha pucyHke 1, MeTKM o6LLalnTCa ¢ MHAPACTPYKTypoi yepes paguouHtepdeiic. Kak npa-
BW/I0, pajuouHTepdeiic BkaoYaeT onpegenerHme opmbl CUTHa/I0B, (DOPMAaTOB MaKeTOB, a Takke KomaHg U
0TYeTOB A/19 06MeHa Mexay MeTKaMu U MHAPaCTPYKTYpoli. ITO MOXeT ObiTb NpeAcTaB/eHO Ha YPOBHEBOM
noaxoge, Kak nokasaHo Ha pucyHke 2. MogobHble 06BACHEHMA MOXHO HaWTU B 4PYrUX CTaHgapTax, Hanpumep
B 1111-

MeTkn MHpacTpykTypa

PucyHok 2 — YpoBHuW pagnounHTepeiica

4.2 He nognapaet nof ctaHpgapT

MpoekTupoBaHne MHAPPACTPYKTYPbl NOSIHOCTLIO OCTaB/IEHO pa3paboTuuky, Hanpumep MI0THOCTL Y3/10B
cuntbiBaHUA RTLS, TO, Kak y3/bl CUMTbIBAHUSA YNpaBAslOTCA W o6lwalTca Apyr C APYrom, pasBepTbiBaHue
VMHMPACTPYKTYPbl 1 TOMY NMOA06HOE MOXET 6biTb PasHbIM B Pa3/IMYHbLIX CLEHapuaX 1 An1a CUCTEM pasHbIX Mo-
CTaBLMKOB. B TMNUUYHbIX RTLS, 4TO6bI ONpefennTb MEeCTOHaxoXxieHne MeTKW, no kpalhHeli mepe Tpu RTLS
y3/1a CUUTbIBAHUA AOJIXKHbI MOMYYUTb 6/IMHK-MOCBINIKY OT METKM 1M U3MEPUTL BPEMSA €e MPUbbITHA.

4
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4.3 Cuctema

Mocne BKMNIOYEHUS MUTAHMA METKA MCNonb3yeT Npoduib MO yMOMYAHWIO, COMNAacHO KOTOPOMY OHa
nepuoauYeckn Nockinaer GNUHK-NOCHLINKK. B kaxaoi BnuHK-NoCkINke MeTka coobLiaer ceoi puanyeckun
aapec 1 AOMOMNHUTENbHYIO MHAOPMALMIO O TOM, I€ U KOT[1a OHA MOXET NONy4aTb KOMaHAbl OT MH(PACTPYK-
TYpbl.

MHdpacTpykTypa MOXET UCNONb30BaTb BPEMS MONyYeHUs GINUHK-NMOCHINIKM HECKONbKUMU CUHXPOHU-
3MPOBAaHHLIMI Y3MaMKU CHUTbIBaHUSA, YTOObI paccuuMTarb MECTOHaXOXKAEHUE METKU, UCNOMb3yA MEXaHWU3MbI
TDOA.

MHdpacTpykTypa MOXET NPUHATL peLueHue (AN METOK C BO3MOXKHOCTbIO BYXCTOPOHHEW CBSI3N) CKO-
MaHAO0BaTb METKE BbINOMHUTL ABYCTOPOHHEE U3MEPEHUE PACCTOSIHUSA C PSIOM aHaNOIM4YHbLIX MO CNOCOOHO-
CTSIM Y3IOB CHUTbIBAHWUA B HENOCPEACTBEHHON 6nu3ocTu. OTnpaBnss KOMaHAbl METKE B MOMEHT, KOraa MeTka
CnyLUaeT, UHpPACTPYKTypa MOXET BbIOpaTh y3rbl CUUTLIBAHUS, C KOTOPLIMU METKA BbIMOSHAET ABYXCTOPOH-
Hee nsMmepeHune paccTosHusA. Kpome Toro, MH@PaCTpyKTypa MOXET ajanTUpoBaTh NOBEAEHUE METKU K PakTu-
YEeCKUM YCMOBUSIM, TAKUM KakK KOfMHECTBO METOK B paauyce AENCTBUS, KOMUYECTBO AOCTYNHbLIX UHPPACTPYK-
TYPHbIX Y3NOB U T. 4.

Korga mMeTka ¢ ABYXCTOPOHHEN CBA3bIO TEPSET NOAKMIOYEHUE K MHAPACTPYKTYpE, TO €CTb HE NoNy4aeT
HUKaKUX KOMaHJ B TEYeHUe onpeaeneHHoro BPEMEHU, OHa BO3BPALLAETCS K PEXUMMY MO YMONMYaHUI0 — nepuo-
ANYecKon oTrpaBke GrIMHK-NOCHINOK.

4.4 CTpyKTYypa OOKYMEHTa

HacToAwmin cTaHaapT npexxae BCero onpeaensieT u ycraHaBnueaeT TpeboBaHus k Mmogynsauum dusnye-
CKOTO YPOBHSI, 3aTEM OMNpeaensieT 0CHOBHON ¢hopMat coobLyeHusi, nocrne Yero nogpobHo onpeaenseT coo6-
LLeHUs pexxvmMa paboTbl MO YMONMYaHMIO — C OAHOCTOPOHHEN CBA3bIO U CO00LLEeHUs1 (haKynbTaTUBHOTO PeXnma
paboTbl — C ABYCTOPOHHENR CBA3bIO.

5 Cneuudmkaumm pusnueckoro ypoBHsi

5.1 O6wme 3ameyaHusa

CBepXLLMPOKONOIOCHLIN Pn3nyeckuin ypoBeHb paano4acToTHOrO uHTepdenca ¢ BbICOKOIW 4aCcTOTOW No-
BTOpPeHMA umnynobcoB (BUMKM) ucnonb3yer cpegHio 4acToTy MOBTOPEHUS UMIMYSbCOB, KOTOPas HOMUHAsb-
HO coctasnaeT 16 My nnu onumoHanbHo 64 MIu. ®opma CUrHaNoOB CBEPXLUMPOKONOMOCHOTO (IU3N4ECKOro
YPOBHSA OCHOBaHa Ha CXeMe MMMNYNbCHON paauonepenayu, Cnonb3yoLen MMMNynbChbl 4aHHbIX B OFrPaHUYEH-
HoOW nonoce 4actoT. CBEPXLUMPOKONOMOCHbIA (OU3UIECKUI YPOBEHb NOAAEPXKUBAET [iBa HE3ABUCUMbIX pabo-
Yux guanasoHa:

- HW3KOYACTOTHbIW, KOTOPbIA COCTOUT U3 YETLIPEX KAHANOB U 3aHuMaeT cnektp ot 3,1 A0 4,8 Mw;

- BbICOKOYACTOTHbIA, COCTOALMI M3 OAUHHAALATM KaHanoB M 3aHMMaoWmi cnektp oT 6,0 go
10,6 IMu.

B ka)xaoM kaHane nogaepkuBalTcst Kak MUHUMYM [1Ba KOMMINEKCHbIX KaHana, KoTopble UMEIOT YHUKanb-
Hbl€ KOZIbl CUHXPOHU3MpPYHoLLEro 3aronoBka (SHR) anuHoi 31 cumeon. CoyeTaHue kaHana u koga npeambynsbl
Ha3bIBAEeTCA KOMMNMEKCHBIM KaHaNoM.

CoyetaHue nakeTHo-no3numuoHHon moaynauuu (BPM) ¢ asondHon dhasoson manunynsauuen — (BPSK)
UCNONb3yeTca ANsi NOAAEPKKN KaK KOTEPEHTHBIX, TAK U HEKOrePEeHTHbLIX MPUEMHUKOB, UCMOMb3YHOLLMUX 0OLLYIO
cxemy curHanusagyun. CovetaHne BPM-BPSK ucnonb3yerca Ana Moaynauum CUMBOSOB, I4e KaXablid CUMBON
COCTOUT U3 aKTUBHOW Nayvky CBEPXLUMPOKOMONOCHBIX UMNYNbLCOB. PasnuyHblie CKOPOCTU Nepeaayn NoaaepKu-
BAIOTCS 38 CHET UCMONbL3OBaHWA Navyek NepeMeHHON ANnHbI.

PucyHok 3 nokasbiBaeT nocnefoBaTenbHOCTL 9TanoB 06paboTku, UCMONb3YEMbIX ANSt CO34aHUSA U MO-
AynuposaHusa nakerta. MocnegosaTenbHOCTb AEWCTBUI, YKa3aHHbIX 34eCb ANS nepegaTunka, UCnonb3yeTcs
B Ka4yeCTBe OCHOBbI ANsi OObACHEHMS CO34aHUS CBEPXLUMPOKOMONOCHOro curHana. Cneayer obparutb BHU-
MaHuWe, YTO YacCTb PUCYHKA 3, OTHOCALLASCH K MPUEMHUKY, ABMAETCA CPABOMHON U NpeAHa3HayeHa TOmMbKO B
Ka4yeCcTBe OPUEHTUPA K OCHOBHbLIM LUAram, KOTOpbIe MO0 COBMECTUMbIN CBEPXLUMPOKOMOMOCHBIN NPUEMHMK
JOMKeH peann3oBaTb ANA YCMeLHOoro 4eKoaMpoBaHusa nepeaasaeMoro curHana.
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PucyHok 3 — lMpoxoxaeHue curHana*

5.2 PeXXMM METKM Mo YMONM4YaHUIO AN CBEPXIIMPOKONONOCHOrO paauonHrepdgenca
C BbICOKOMW 4acTOTOW NOBTOPEHUS UMNYIbLCOB

Mo ymornyaHuio paboure napaMeTpbl 4SS METKN A0MKHBI ObITb cneayoWwuMu:

- Anana3oHOM MO YMOMNYaHMIo, KOTOPbIA UCNONb3yeTca METKON, AosmkeH 6bITb kaHan 5. OH UMeeT LeH-
TparibHyto YyacTtory 6489,6 M. 3TOT ArManasoH WKPOKO NpUeMnemMblii 1 NoAXoAALWMA ANS NCNONb3oBaHUS BO
MHOTUX pernoHax Mupa;

- TaMm, rge HauuoHarnbHbIe NpaBuna sanpeLalT nepefavy B nNpegenax aToro guvanasoHa no ymonya-
HUIO, B KaYyecTBe arbTepHaTMBbLI MOXET ObiTb MCNONBb3OBaH APYrol CBEPXLUMPOKONONMOCHLIN KaHa BMeCTe Co
CBfi3aHHbIM C HUM KofloM npeambyrbl corflacHo Tabnuue 6;

- HOMMWHarbHas ucnonbayemas metkon Ul gormkHa 6bitb 16 MIu;

- MO YMOMYaHUK KOAOM npeambyribl, UCNOMNb3yeMbIM METKOR ANA nepegayn ONMHK-NOCHINOK, AOMMKEH
6bITb Koa npeambynbl 3;

- MO YMOrn4aHuio AnuHa npeambynbl JorpkHa cocTaBnATb 256 cumBoroB. Ecnv ata grimHa npeambynbi
He NMoaAepXUBaeTCH METKOW, B Ka4ecTBe aribTepHaTUBbl MOXET ObITb UCTIONb3OBaHa nNpeaMbyna AnuHoi 1024
CUMBON3;

- M0 YMOIMYaHWUIO CKOPOCTb Nepefadun AaHHbIX AormkHa bbb 850 kb/c;

- M0 YMONMYaHUIO NEPUOAUYHOCTL OTNPaBKU ONMHK-NOCLINOK OSPKHA COCTaBISATL TPU CEKYHAbI;

- K 3TOMY 3Ha4YeHUo AOMKHbI BbITb NPUMEHEHDI CRiyyaiiHble KonebaHuA TaK, UTobbl METKU ¢ GRN3KUMK
YyacToTamun KpUCTarIoB CUHXPOHU3aLMKM HE OCTaBanM ch AnuTernbHOe Bpems 3abrnokupoBaHHbIMWU BCREACTBUE
KONNU3nu nepeaavu.

5.3 ®opmar 6noka PPDU

PucyHoK 4 nokaabiBaeT popMaT CBEPXLUMPOKONONOCHOIO Kafpa, KOTOPbIA COCTOUT M3 TPEX OCHOBHbIX
KOMMOHEHTOB: CUHXPOHU3UpYtowero 3aronoska (SHR), 3aronoska ¢uandeckoro ypoHsl (PHR) n 6noka cep-
BUCHbIX flaHHbIX husundeckoro yposHs (PSDU). [ing yaobcTea cTpyKTypa nakeros 6rioka PPDU npeficrasneHa
TakK, YTo KpaiiHee neBoe none, kak HaNnMCaHO B HACTOSILLEM CTaHAapTe, Z1OrPKHO 6biTb NepefaHo uu nonyye-
HO nepBbIM. Bce MHOrOOKTETHbBIE MOrSt JOMKHbLI NepeAaBaThC UMK NMPUHUMATBLCS, HAUUHAS C MNAZLIEro 3Ha-
Yallero OKTETa, a KaXAbli OKTET AOMKeH NepeaBaTbes WM NPUHMMATLCS, HAYWHAA C MINaALLEero 3Havalero
6uta (LSB). ToT e nopaaok nepenayun AorpkeH NPUMEHSITLCA K NONSM AaHHbIX.

Mpeambyna saronoeka SHR uaer nepBo#, 3a Hel crnefyet 3aronoBok PHR u, HakoHel, 6nok PSDU.
Mpeambyna 3aronoska SHR Bcerga oTnpaenseTca Ha 6a3oBor Ang koaa npeam6bysbl CKopocTU. 3aronoBok
PHR nepeaaetca ¢ HoMUMHanbHoi ckopocTbio 850 k6/c Ans Bcex ckopocTeid nepeaady AaHHbIX Boilwe 850 k6/c
1 ¢ HOMUHanbHoI ckopocTbio 110 kb/c NS HoMuHanNbHOW ckopocTu nepegayn AaHHbix 110 k6/c. Bnok PSDU
OTNPABMAETCA C XEMaeMoW CKOpOCTbIo Nepefadn AaHHbIX MHGOPMaLUK, Kak onpegeneHo B Tabnuue 3 — na-
paMEeTpbl, 3aBUCALLNE OT CKOPOCTU U CUHXPOHU3 ALK,

* Ha pucynke 3 SECDED — ko0 ¢ ucnpaeneHuem 00HoU u obHapyxeHueM 08yXx owuboK.



FOCT P 58082—2018

5.3.1 Mpouyecc koguposaHna 6noka PPDU

Mpouecc KoAMpPOBaHWA COCTOUT U3 MHOTMX LIAroB, Kak nokasaHo Ha pucyHke 4. [leTanu 3Tux Lwaros
MOSTHOCTbIO ONMCaHbl B MOCAEAYOWMNX NOANYHKTaX, Kak ykasaHo B cnefylolem cnucke, KOTOpbld npegHasHa-
YeH ANnsA obneryeHMs NOHUMaHWA 3TUX AeTanei:

a) BbINOMHAKT KogupoBaHue Puga — ConomoHa gaHHbix 6n1oka PSDU, kak onucaHo B 5.4.3.1;

b) co3patT 3aronosok PHR, kak onncaHo B 5.3.6.1;

c) k 3aronoBky PHR pgo6aBnstT npoBepoyHble 6uTbl nonsa SECDED, kak onucaHo B 5.3.6.2, n npuco-
efunHsaTca Kk 6n1oky PSDU;

d) BbINOMHAIT faNbHelillee CBEPTOYHOE KOAMPOBaHWe, kak onucaHo B 5.4.3.2. CnegyeT o06paTuTb BHU-
MaHue, 4TO B HEKOTOPbIX Cay4vyasx MpuM CKOPOCTM nepepayvn AaHHbIX 27 M6/c cBepTo4yHOe KoguMpoBaHue nons
OaHHbIX adhhekTBHO 06XoaUTCA M ABa 6uUTa AaHHbIX KogupyTca BPM-BPSK cumBosiom;

e) 6ok PSDU mogynupyeTcs 1 pacwumpsaeTcs corfiacHo metody, OonMcaHHoOMy B nyHkTax 5.4.1 un 5.4.2.
Bnok PHR mogynupyetcs ¢ ucnonb3oBanvem mogynauum BPM-BPSK Ha ckopocTu 850 k6/c nnm Ha ckopocTtu
110 k6/c (Npyn ckopocTu nepegaynm gaHHbix 110 k6/c), a none AaHHbIX MOAY/IMPYETCA Ha CKOPOCTMU, yKa3aHHOM
B PHR;

f) n3 nons SYNC (ncnonb3yemoro ans kKoHsepreHuuun APY, Bbibopa pasHeceHus, Nosly4eHUss CUHXPO-
Hu3auum n rpyboro 3axsarta 4acToTbl), a Takxe u3 nona SFD (koTopoe mncnonb3yetca A5 yKasaHWsa Havana
kagpa) cosgaetca none SHR npeambynbl. Mons SYNC n SFD onucaHbl B 5.3.5.1 1 5.3.5.2 cOOTBETCTBEHHO.

Bnok cnyxe6HbIX fAaHHbIX
C BEpPXHEr0 YPOBHS dhmnsmyeckoro ypoBHs (PSDU)
MepemeHnHan anvHa: 0-127 okTeToB

Mone gaHHbIX (He pacLUMpPEHHbIX U A0

KoauposaHve Puga-ConomoHa CBEPTOYHOrO KOAMPOBaHWs)
MepemeHHas gmHa: 0-1208 6ut

[l06aBneHme 3aronoBKa (ranUeckoro 3arosioBoK husn4eckoro Mone AaHHbIX (He pacLUMpPeHHbIX 1 A0
YpOBHS ypoBHs (PHR) CBEpPTOYHOIo KOAMPOBaHNSA)
13 6ut MepemeHHasn gmmHa: 0-1208 6ut
AOGafﬂeH”e 6UT NS ncnpaBneHus 3arosI0BoK (h13M4ecKoro Mosne gaHHbIX (He pacLINMPEHHbIX U A0
OfiHOM 1 OGHAPYXEeHNs ABYX OLWINGOK ypoBHs (PHR) CBEPTOYHOIO KOANPOBaHMS)
(SECDED) 19 6ut MepemeHHasa amHa: 0-1208 6ut
3aronoBOK hr3n4HecKoro Mone paHHbIX (Nocre KoAMpPoBaHUs
CBepToYHOE KoAMpoOBaHue yposHsi (PHR) nepep, paclumpeHvem)
42 6uta MepemenHas gmmHa: 0-2416 6ut
PaclLnpeHme 3aronoBOK hr3n4HecKoro Mone gaHHbIX
P ypoBHs (PHR) 0-1208 cmBO/1I0B @ NepemeHHast
21 cumon @ 850 wnm 110 k6/c CKOpOCTb
BcTaBka 3aronioBOK hr3n4ecKoro Mone gaHHbIX
CUHXPOHU3NpYtOLLE CMHXEO::Jgpz;OmaH ypoBHs (PHR) 0-1208 cmBO0B @ nepeMeHHas
npeamo6ynbl P Y 21 cumBon @ 850 nnm 110 k6/c CKOpOCTb
CUHXDOHM3NDVIOLLAS 3arofioBOK hr3n4ecKoro Mone paHHbIX
r’? eaM6p1¥a t ypoBHs (PHR) 0-1208 cnMBO/I0B @ nepemeHHas
P Y 21 cumBon @ 850 nnm 110 k6/c CKOPOCTb

KognpoBaHo @ 6a3oBas KognposaHo BPM-BPSK @ KogmposaHo BPM-BPSK @ ckopocTb,
CKOpOCTb 850 K6/c nnm 110 kb/c 0603HaueHHas B 3arosioBke
PU3nYecKoro ypoBHs

PucyHok 4 — Mpouecc kogmposaHua 6noka PPDU

Tabnuubl 1 n 2, nokasbiBaloT, kak 19 6utos 3aronoska (HO-H18), N 6utoB gaHHbiXx (DO-DN 1) v gBa KOH-
ueBbix 6uta (TO-T1) oTobpaxakwTca cumBonamu. B atmx Tabnuuyax B cTonbue «OGUT NONSAPHOCTU» MCMONb-
3yeTca onepartop ucknwdvawuee NI (0) OTu Tabnuubl Takxe MOKasblBalT, KOrga UMeeT MeCcTO nepexos
OT 3arosioBka GMTOBOW CKOPOCTW K CKOPOCTM nepegayun faHHbiXx. CregyeT o6paTuTb BHMMaHWe, 4TO JINHWSA
3a4epXKn CBEPTOUYHOrO Koja WHULManNu3MpyeTcs B HOMb. o 3Toi npuunHe 6UT nosmuum cumsona O Bcerga
[O/KeH 6bITb HysleM. DTO O03HavaeT, 4To cumBon O Bcerga nepegaeTcs B NepBOi MOMOBMHE NepBOro cMMBONa
3arosioBKa.
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Ta6nuya 1— OTo6paxeHne GUTOB 3aronoBka, BUTOB A@HHLIX W KOHLEBbIX OUTOB Ha CUMBOIMbI MPWU COOTHOLLEHUM
Butepbu 0,5

Homep cumBona BxoaHble faHHbIe BuT nosuumn BuT nonspHoctn
0 Ho 0 Ho
1 Hy Ho Hy
2 Hy H, Ho®H,
3 Hs H, H,@DH;
21 cuMmBon 3arornoska
16 Hyg His H,4®Hyg Ha ckopocTyn 850 Kkb/c
17 Hiz Hie His®H,7
18 Hig Hiz H1g®H1g
19 Do Hig Hq76Dg
20 D, Do Hyg€D,
21 D, D, Do®D,
OBz | Yo S 2o
N+18 D Duz Dys@Dy | i Aasx, Hanpuvep,
N+19 To Dn-1 Dn-2®Tg
N+20 Ty To D4 ©Ty

5.3.2 CTpyKTYypa cumBoOna

B moaynsumn BPM-BPSK cumson cnocobeH nepeHocuTb Aa 6uta uHopmaumuu: oguH 6UT ncnonb3ay-
€TCsa Ansa onpeaeneHns No3uuMn Navku UMMynbLCOB, a AOMOSHUTENLHLIA BUT UCNONL3YETCA ANs MOAYNAUMK
hasbl (NONSAPHOCTU) ITOW CAMOW MaYKM.

CTpyKTypa U CMHXPOHM3ALUMUA CUMBOJIA UMNIIOCTPUPYIOTCH Ha pucyHke 5. Kaabli CMMBOM AOMKEH CO-
CTOATb U3 LIENOro Yncna BO3MOMXHbLIX NO3ULMIA dnemeHTa curHana N, AnuTenbHOCTbio T, Kawaas. Obwas
NPOAOIKNTENBHOCT CUMBONIA, 0D03HAYeHHas KaK Tygym, 3aAa€TCA BbIpaXeHnem Tyq = N To. Kpome Toro,
KaXablli cuMBon aenutcs Ha Asa BPM-uHTepsana, Kaxabli ANMTENLHOCTLIO Tppy = Tdsym/2, YTO AenaeT BO3-
MOXXHOW ABOUYHYIO NO3MLIMOHHYIO MOAYNALMUIO.

Mayka uMnynbCcoB POPMUPYETCA NYTEM rPYNNUPOBKM Ncpb nocneaoBaTenbHbIX 9N1EeMEHTOB CUrHana u
NMEET NPOAOIKNTENBHOCTb Tpyret = Ny, 7. Pacnonoxerue naqku UMnynsCos B NepBoii UNn BTOPOA NONoBu-
He cumBona o6o3Ha4aeT oguH 6uT nHdopmaumu. Kpome Toro, casa nadku MMnynbcoB (—1 unu +1) ncnonb3ay-
eTcA anst 0603Ha4YeHMs BTOpPoro 6uta nHchopmaumm.

B kaxxgom uMHTepBane cMMBONa AOMKHA NepeaaBaTbCsl €AMHCTBEHHAs Madka UMNynbCcoB. TOT pakT,
YTO AMUTENbHOCTb NaykM UMMYNbCOB, KaK NpaBuiio, HAMHOrMO KOpoue, Yem AnutenbHoctb BPM, TO ectb
Tourst << Tgpp» 06ECNEUMBAET HEKOTOPOE MOJABMNEHNE MOMEX MHOMOMOMNL30BATENLCKOrO A0CTyna B chopme
BPEMEHHbIX ckaykoB. ObLLee YUCMO NPOAOCIKUTENBHOCTEN NavYeKk UMNYINbCOB HA NPOTSXEHUU OHOrO0 CUMBO-
na Nyst CE)CTaBJ'IﬂeT Nourst = Tdsym/Tburst- YUTOObI OrpaHNYUTL 3HAYUMOCTL MEXKCUMBOLHOW MHTEPhepeHLmn,
BbI3BAHHON MHOTOMYYE€BbIM 3aTyXaHUEM, NAYKN UMMYMbLCOB AOIKHbI COAEPXKATLCHA TONLKO B NEPBON NOMOBUHE
Kaxaoro Tgpy nepuoaa. Moatomy Tonbko nepsbie Nyg, = Npygt/4 BOIMOXHBIX MO3MLNIA NaYkM MMNYNbCOB
ABMNAKOTCA KaHAnZ4aTtaMu AnA ckavyka nosnuMy navyku MnynbLcos B kKaxkgom BPM-uHTepBane. Kaxaas nosnyus
navku MMMNYnNbCOB MOXET MEHATLCA OT CUMBOSA K CUMBOSY B COOTBETCTBMU C KOAOM MCEBAOCNYYalHON nepe-
CTPOWKM, KaKk onMcaHo B pasgene 5.4,

8
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Ta6nuya 2— OTo6paxeHue 6UTOB 3aronoBka, 6UTOB faHHBIX U KOHLIEBLIX GUTOB Ha CMMBOMbLI NMPU COOTHOLIEHUU
Butep6bu 1

Homep cumsona BxoAaHble AaHHble BuT nosmumun BuT nonspHocTn
0 Ho 0 Ho
1 H,y Hg H,
2 H, Hy Ho®H,
3 Hs H, H ®H;
21 cuMmBOM 3arorioBka
16 Hig Hys H,4H1s Ha ckopocTu 850 k6/c
17 Hi7 Hie Hy50H47
18 Hig Hiz H160OH g
19 To Hig H;®Ty
20 T4 To Hig®T4
21 Do, Dy Do D4
Dy, D3 D2 D3
1/2 N cumBoOnoB AaH-
HbIX Ha CKOPOCTU Mne-
1/2 N+19 Dns, Divis D6 Dns ﬁ;ﬁ;:v;;, g,asH:n%)/(é "
1/2 N+20 Dn.4, Dns Dn-4 D3
1/2 N+21 Dn.2, Dn-1 Dnoo Dp1

5.3.3 BpemeHHbIe napameTpbl PSDU

3aBUCUMBIE OT CKOPOCTM NEPEeaadn U CUHXPOHKU3auun napametpsl 6noka PSDU ceeaeHbl B Tabnuuy 3.
B npegenax kaxgoro kaHana {0:15} nukosas YN gomkHa coctasnatb 499,2 MIMy. 3TOT TEMN COOTBETCTBY-
eT HanbonbLuen 4acToTe, C KOTOPOM COBMECTUMbIN MepeaaTymMk AOSMKEH M3nyyarb umnynbscel. Kpome Toro,
cpeaHsia UMK onpepensieTcs kak obLuee Yucno MMnynbCOB, M3nyvyaemblix 3a ANUTENBHOCTL CUMBONA, AereH-
HO€ Ha ANUTENbHOCTL CUMBONA. Ha NpoTspkeHumn npeamOynbl 3aronoska SHR-4acTU CBEPXLUMPOKOMNOSIOCHOTO
Kagpa nukoBas u cpegHsia UM no cywectsy oAMHAKOBbLI, MOCKOMbKY MMMYMNbChI U3Ny4aTCs PABHOMEPHO B
TEYEHUE KaKAO0ro cumsona npeambynsl. OgHAKO HA NPOTSXKEHUM YacTn 6noka PPDU, cogepxallen aaHHbIe,
nukoBsas u cpeaHss UMK otnmuaoTca us-3a rpynnupoBaHnst UMMNYNbCOB B NOCNEA0BATENbHbIE ANUTENbHOCTH
3MeMEHTOB CurHana.

CyLLECTBYIOT ABE BO3MOXHblE ANUHbI Koga npeambynbl (31 unu 127) n gBe cpeanue YN (15,6 unu
62,4 MI'u). CoBMECTMMOE YCTPOICTBO OMKHO OCYLLECTBNAThL NOAAEPXKKY ANWHLI Koga npeambynbl 31 u 3Ha-
yeHue YrN" 15,6 My ans PSDU, kak nokasaHo B Tabnuue 3. Micnonb3oBaHue AnuHbl Koga 127 AeBnsAercs
onuuen; npu ee peanusayumn sHadeHue UM gomkHo cocrtaenatb 62,4 My,

CBepXWHNPOKONONOCHbIe KaHanbl {4, 7, 11, 15} aBnsAOTCA AOMNONHUTENbHBIMU U OTNIMYAIOTCA OT ApPY-
r’MX CBEPXLUMPOKOMONOCHLIX KaHanoB ©OOnblUei MPOMYCKHOW CnoCOBHOCTLIO MepefaBaembliX CUrHarnos
(> 500 MI'u). 3Tn KaHanbl NepekpbIBAKOT KaHamnbl C MEHbLUEN NPONYCKHOM CnoCOBHOCTLIO. Bonblias npo-
nyckHasi cnocoBHOCTbL NO3BONSAET YCTPOWCTBaM, paboTalomm B STUX KaHanax, nepegasarb 60MbLUYO MOLL-
HOCTb (MpyU PUKCMPOBAHHOM OFPAHUYEHMU CMIEKTPANbHOW MNIOTHOCTU MOLLIHOCTH), U TAKUM 06pa3oM OHM MOTyT
AO0CTUYb BonblLuei AanbHOCTM CBA3KN. BOonbLuas LMpUHA Nonockl UMMNYNbLCOB NpearnaraeT NoBbILLEHHOE COo-
NPOTUBIIEHME MHOTONYy4eBOMY 3aTyxaHuto. Kpome Toro, 6onbLuas nponyckHasi cnoCoOBHOCTb BeAEeT k Bonee
TOYHOWN OLIEHKE paccTOoAHMA. JJONyCTUMbIE CKOPOCTM Nepeaayu AaHHbIX, ANMHA koaa npeambynbl, 4acToThbl
NOBTOPEHUS UMIMYNbLCOB U BPEMEHHbIE NapaMeTpbl MOAYNALUK NpuBeAeHbl B Tabnuue 3. Kaxablin ceepxwum-
POKOMOMOCHBIN KaHarn A0NyCcKaeT HeCKOMNbKO CKOPOCTeN nepefaym AaHHbIX, YTO JOCTUTaeTCs nyTeM U3MeHe-
HUS KONMYECTBA AMEMEHTOB CUrHanNa B Navyke UMNynbLCOB, B TO BPEMS KakK 00OLLee KONMMYeCTBO BO3MOXKHBIX MO-
3ULUMI NaYeK UMNYNbLCOB OCTAETCA NOCTOAHHLIM. [03TOMY NPOAOIMKUTENLHOCTL CUMBONA Tdsym U3MeHsieTcs,
4YTOObI MONYYUTbL 3asIBIIEHHYIO CKOPOCTb NEpeaaYn CUMBOSIOB U BUTOB.

9
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BPM BPM
4 »4 >
Bo3MmoxHaa nosvuma nayum Bo3MoxHaa no3numa nadku

NMMNYNbCOB (ﬂ/r[p) 3alnTHbIV NHTEpBaU MMMNYNbCOB (]'l/r[p) 3alnTHbIV NHTepBaUl
burst
L _1_
4 + n >
r, (T sym,

N epb

PucyHok 5 — CTpyKkTypa cumBona

Ta6bnuya 3 — MapameTpbl, 3aBUCHMble OT CKOPOCTU U CUHXPOHM3ALMNN

Mogaynauus

CTPYKT MMBON HHbIX aHHble
¥ KogupoBaHue PyKTypa cumsona Aa A

= —~ —

s 5 & 0 g S

7 o © © © I
= o 2 c S c Pt £ = =3
_ © 2 3 o 3 3 4] 7} C

S 3 o © s ) T I 5 2 = @ -
g s o - & = g x SR s E ~ = o =
=3 £ e = s A 3 © 0 = o =
O = ) = = = @ 8‘ = = = 5 ) = & s
¢ = @ =2 T x - & 88 83 = 3 S gz
3 = gS §_8 ) 5 x @ =g = g 2 g o E > 0o
c o ) O = C 5 3 © > = c = ) < = a o
S= = 8 =3 = 2 T £ g £ g 5 A 3 E = x5S
= 8 | 83 s < X < s m %o o 2 o 3 I o
s 3 g° 37 8 228 &g 5 2 8 =85
=3 s o s = ® © @ = 2 ® = Q=L
8 * s e o 3 oT o o T o o O =

@ o c ) = = = ) 5 =

o = [3) 3] (3} = I 5]

x ) 8 o = = = I} T o

I S = =y I = = Q

s 5 5 3 : 3

C =2 I IS (®)
31 0,5 0,87 0,44 32 8 128 4096 256,41 8205,1 0,12 0,11 15,60
31 0,5 0,87 0,44 32 8 16 512 32,05 1025,6 0,98 0,85 15,60
31 0,5 0,87 0,44 32 8 2 64 4,01 128,21 7,80 6,81 15,60
31 1 0,87 0,87 32 8 1 32 2 64,10 15,60 27,24 15,60
127 0,5 0,87 0,44 8 2 512 4096 1025,6 8205,13 0,12 0,11 62,40
127 0,5 0,87 0,44 8 2 64 512 128,21 1025,64 0,98 0,85 62,40
127 0,5 0,87 0,44 8 2 8 64 16,03 128,21 7,80 6,81 62,40
127 0,5 0,87 0,44 8 2 2 32 4,01 32,05 31,20 27,24 62,40

MakcumanbHaa Ul coctaBndeT 499,2 MIy. 3To MakcumanbHas yactoTa B MerarepLax, Ha KOTOpoW
COBMECTUMbIV nepefatyunk AO/DKEH u3fydyaTb UMMynAbCbl. MakcuManbHasa Ul Takke UCnonb3yeTcsi, YToObl
noNy4nTb ANUTENLHOCTL 3/1eMeHTa curHana Tc no cpopmyne 'c = 1/Makc.UM. BenuunHa Tc coctaBnser
OKO/I0 2 HC. LleHTpasbHble 4acTOTbl M MOJSIOChI NPONYCKaHWA KaHasl0B npuBefeHbl B Tabnvue 11. Cnepyet
06paTuTb BHMMaHWe, YTO Mosioca NnpornyckaHna Heobsi3aTesibHO 06paTHO NPonopuMoHasibHa O/IMTE/IbHOCTHU
anemeHTa curHana c. dopma nmnynbca 1 NponyckHas crnoco6HOCTb onpeaeneHsl ganee B 5.5.3.1.
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dusanyeckuii ypoBeHb CBEPXLLMPOKONOSIOCHOTO paguonHTepdenca coaep>MT HECKONbKO AOMOSNHUTENb-
HbIX CKOPOCTEN nepeaayn AaHHbIX, ANMH Koga npeambynbl u UM, Tabnuuya 3 onucbiBaeT ocTanbHble Bpe-
MEHHbIE NapameTpbl PUCYHKA 5 ANsA KaKaon pa3peLueHHon KoMOuHauum AnuHel koga npeambynsl u Y.

MapameTp «anuHa koga npeambynbi» 0603HAYaeT AnWMHy Koga npeambynsl, koTopas Gyaer ucnornb-
30BaTbCA B CUHXPOHU3MPYIOLLEH YacTu Kaapa AaHHbIX. STOT KOA4 BMECTe C HOMEPOM KaHana onpegensier
KOMMIeKCHbI kaHan. MHauBuayanbHbie KOAbl, KOTOPbIE AOMKHBI MCMONb30BATLCA ANIS KAXA0r0 KaHana, npu-
BefeHbl B Tabnuue 6 (anuHa 31) u Tabnuue 7 (anuHa 127).

MapameTp «koacppuumeHT Butepbuy» onpeaenset KOIPPULNEHT CBEPTOUHOIO KoZa, MPUMEHSIEMOTO K
6utam aaHHbIx 6rioka PSDU. 3HayeHue 1 yka3blBaeT Ha TO, YTO CBEPTOYHOE KOAUPOBAHNUE HE NPUMEHSIETCS, B
TO BpeMsi kak 3Ha4eHue 0,5 o3HaqaeT, uTo k Gutam aaHHbIx 6rnoka PSDU npuMeHsieTcs koa ¢ KoadhpuumeHTom
1/2, kak onucaHo B 5.4.3.2.

Mapametp «koadppuumeHT Puga — ConomoHax» nokasbiBaeTr koapduumneHT koga Puga — ConomMoHa
RS (63, 55), uto cocrasnser npumepHo 0,87. Kog Puaa — ConoMoHa NpUMEHSIETCA KO BceM BUTam AaHHbIX
6noka PSDU, nepenasaembix (hU3MHECKUM YPOBHEM CBEPXLLMPOKOMNOMOCHOrO paanonHtTepdeiica. Koguposa-
Hue Puaa — ConomMmoHa onucaHo ganee B 5.4.3.1.

«MonHblii koathpuumeHT npsmol koppekuun owmbok (FEC)» onpeaensieTca npousseaeHnemM Koadu-
uneHta Butepbu n koadpduumeHta Puga — ConomoHa u npuHumaet sHadeHune 0,44 wnu 0,87.

MapaMeTp «4MCNO MO3MLMIA Na4ek MMNynbCOB Ha CUMBOM» (N et) — 9TO 00LLiEEe YUCNO BOZMOXHbIX
NO3WLMIA Navek UMMNYNbLCOB Ha ANUTENbHOCTM CUMBONA AaHHbIX. Nyt BbIOPAHO Tak, 4ToObI AMA KaXA0ro sHa-
yeHus UMK cumson gaHHbIX COCTOAN U3 (PUKCUPOBAHHOIO YUCHa ANMTENBHOCTEN Nayvek MMNySbCOB.

[MapameTp «4nUCno BO3MOXHbIX CKa4KOB Maqkm» (Nhop)— 9TO YUCIO MO3UUMI Navek UMMYMbCOB, KO-
TOpble MOTYT COAEpPXKaTb aKTUBHYIO Na4Ky CBEPXLUMPOKOMOMOCHBIX UMMYNbCOB. 3HaYEHUE BbIYUCHAETCA Kak
Nhop = Nburst/4'

MapameTp «KONMYECTBO 3NEMEHTOB CuUrHana B nadke» (Ng,,) — 3TO KOMUYECTBO INEMEHTOB CUrHana
ANUTENbHOCTLIO T, B Na4ke UMNYNbLCOB ANUTENLHOCTLIO Ty gt KAKAASA Na@YKa COCTOUT M3 GONbLLLIOTO Yncna
nocneaoBaTenbHbIX AMEMEHTOB CUrHana, Kak nokasaHo Ha pucyHke 5. B 3aBUCMMOCTU OT CKOPOCTU nepeaayn
JaHHbIX, koTopas BygeT ucnonb3osaTbea npu nepegadve 6noka PSDU, Konu4ecTBO 3rieMEHTOB curHana B
nayke UMNynbLCOB M3MEHSAETCS, HaNpUMep, AN HU3KOW CKOPOCTU NEpeaaqn AaHHbIX, nayka coCcTouT us 6onb-
LIero Yyncna nepuoaoB 9NEMEHTOB CUrHana, 4em Ans BbICOKOCKOPOCTHOW nepeaayvu AaHHbiX. B yactHocTy,
3Ha4eHus NCpb Obinu BbIOpaHbl Tak, 4TOObLI cneayioLee ObINo AENCTBYIOLLEH CKOPOCTLIO Nepeaavn AaHHbIX:
(2 - MonHbiit koappuLmeHT koppekLmMn oumMBoK)/(Nepp, - Niyrst * To)-

[nnTenbHOCTL NaYvku UMNYMbLCOB BLIMUCHSAETCA KaK Ty ot = Ncpb - Te.

,EI,J'IVITeJ'IbHOCTb cuMBONna — 39TO0 ANUTENLHOCTbL MOAYNUPOBAHHOIO U KOAUPOBAHHOrMO cumMmBona 6noka
PSDU npu paauonepeaaye, BbIMUCNAETCS CrieAylowmMM 06pa3om: Tygym = Noyrst ™ Tourst:

CKOpOCTb Nepeaayun CUMBOJIOB — BENMYMHA, 0OpaTHas AnUTenbHOCTU cumBona bnoka PSDU: 1/Tdsym.

CkopocTtb nepenauun 6utos (Bit Rate) — aTo ckopocTb nepeaaum nHdopmaLum nNonb3oBaTens ¢ y4eToM
NPSIMOIA KOPPEKLUMU OLLIMBOK, BLIYMCNIAETCS Cneayowmm o6pasom:

Bit Rate = 2 - (lNonHbill K03¢hghuyueHm Koppekyuu owu60K)/Tdsym.

Cpeanaga U — sro cpegHaa M s teuenne PSDU-yacTu kagpa pm3anyeckoro ypoBHA U BblYMCNAET-
Cs1 cneaylowmm o6pasom:

Cpednsis Ul = Ncpb/T dsym-

5.3.4 BpeMeHHbIe NapaMeTpbl npeamMoynbl

M3-3a M3MEHUMBOCTU ANUHbI koAa npeambynbl u UMK cyLiecTByeT HECKONMBbKO AONYCTUMbIX 3HAYEHUM
BPEMEHHbIX NapaMeTpoB CUMBONOB npeambynbl. OTU 3HAYEHMS CBeAeHbl B Tabnuuy 4. B 3TOM noanyHkTe
cumBon npeambynel onpeaenserca kak ¢opma curHana, cocrosias M3 OfHOro NOrHOrO NOBTOPEHUS MO-
AynupoBaHHOro koga npeambynbl (anuHon 31 unu 127). NMoapobHOCTU NOCTpOeHMsA cumBona npeambynbl
ANnA pa3nuuHbIX AnuH koaa u UM npuseaexsl B 5.3.5. [insa kaxaon yeneson UK npeambyna crpoutca us
koaa npeambynbl C; nyTeM BCTAaBKU HEKOTOPOTO YNCHa ANUTENLHOCTEN ANEMEHTA CUrHana Mexay CuMBonamm
koaa. Konu4yectso BCTaBNAEMbIX ANUTENbLHOCTEN 3NEeMEeHTa curHana 0603Ha4aeTcs §; , U ero 3HayeHus Ans
Kaxaon AnuHbl koga u Ul npuseaeHsl B Tabnuue 4, a noapobHoctu BctaBku — B 5.3.5.1.

Tabnuua 4 npeacrasnsieT BpEMEHHbIe NapaMeTpbl B YacTu 3aronoBka SHR kagpa ¢hm3nueckoro ypoBHs
CBEPXLLMPOKOMNOINOCHOTO paauouHTepdeiica, B TO BpEMA Kak B Tabnuue 3 Obinu NpeacTaBneHbl BPEMEHHbIE
napametpbl AnsA yactu 6noka PSDU kaapa. Bo-nepsbix, cneayer 06parutb BHUMaHue, 4to npeambyna otnpae-
nseTca ¢ vyTb bonee BbICOKMM 3HaveHuem UMM no cpaBHEHUIO C NPUBEAEHHbIMU B Tabnuue 3 AaHHbIMU. 3TO
00YCnOBEHO TEM, YTO TPOUYHBIE KOAbI AnuHON 31 unu 127, koTopble ncnonb3yiorca B 3aronoske SHR, u konu-
YeCTBO 9MeMEHTOB curHana B 3aronoske SHR 6onbLue He aBnsAoTeA ctenedbio 2. Hanpumep, ansa YN 16 My,
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B kKaHanax {0:3, 5:6, 8:10, 12:14) nukoBoe 3Ha4eHue YN Bo Bpema npeambynbl coctaensaet 31,2 MMy n coot-
BETCTBYIOLLEE 3HA4YeHue cpeaHen UM Bo Bpems npeambynbl — 16,10 MI'y. CpeaHee Yl sBo Bpems nepegauu
AaHHbIX (6rnok PSDU) — 15,60 MI'y. OctanbHble NMKoBbIe U cpeaHue 3HaveHust Y ana apyrux Heobs3aTenb-
HbIX CBEPXLUMPOKOMOMOCHbIX KAHANOB U HeoBsA3aTenbHOW ANWHbI koaa 127 nepevncneHsl B Tabnuue 4.

Tabnunya 4 — MNapameTpbl npeambynsl

KonuuecTtso arne-
OnuHa MukoBas CpegHsis Oeneta MpofonxutensHOCTb BasoBas ckopocTb
koga C; Ynn (Mrruy) 4 (Mry) AnVHbI 3 Memogmin”sr:ﬁ fna Ha cvMBoOna Tpsym(HC) MIH CUMB./C
31 31,2 16,1 16 496 993,59 1,01
127 124,8 62,89 4 508 1017,63 0,98

BasoBas CKOpPOCTb CUMBOMOB ONPEAENSIETCA KaK CKOPOCTb, C KOTOPOI NepeaalTcsl CUMBOIbI NpeaMOyrbl.
BasoBas CKOpOCTb, COOTBETCTBYIOLANA 3Ha4YeHuo YA no ymonyanuio 16,10 MI'y, coctaBnser 1 MrH CUMB./C.

3T1a CKOPOCTb CMMBOMNOB COOTBETCTBYET ANUTENBHOCTU CUMBOSIOB NpeamBynbl Tpsym 993,59 Hc.
Tabnuya 5— Kagp-3aBucumble napameTpel
MapameTtp OnucaHune 3HaueHune
Kanan | Homep kaHana cusnMyeckoro YpoBHA CBEPXLLUMPOKOMOMOCHOro paauno- c1no15
UHTepdeiica
PRF ean | CpeaHss UMiA (MI'y) 16,1 62,89
N, Konu4ecTBo aneMeHTOB curHana Ha cumeos npeambynesl 496 508
TpSym OnutensHocTb cumBona npeamBynsl (He) 993,6 1017,6
Nsyne KonunuecTBo CUMBOMOB B CUHXPOHU3NPYHOLLEHA NOCTeaoBaTeNsHOCTM Na- Ot 64 po 4096
KeTa
TSync OnnTensHOCTb CUHXPOHU3NPYIOLLEN NOCref0BaTeNbHOCTU NakeTa (MKC) OT 63,6 Or 65,1
no 4069,7 no 41682
Nisq KonnuecTBo cMMBOINOB B pasenuTene Hadana kagpa 8 (unu 64)
Tstd AnutenbHoCTb pasgenuTensa Hadana Kkagpa (MKc) 7,9 (Mnn 63,6) | 8,1 (unun 65,1)
Nplre Yucno cumsonoB B npeambyne SHR Ot 72 no 4104
(vwnu ot 128 no 4160)
Tpre OnutenbHocTb Npeambynbl SHR (Mkc) or71,5 Oor 73,3
no 4077,7 [o 4176,3
(wnn o1 127,2 | (Mnu ot 319,5
A0 4133,3) Ao 4422,6)
Neca-pHr | KonuuecTBo MynsTUniekcMpoBaHHbIX CMMBOSIOB Npeambyribl B 3arosios- 4 vnu 32
Ke pU3N4eCKoro ypoBHsi
Neca-data | KonnM4ecTBo MynbTUNNEKCUPOBaHHLIX CUMBOMOB Npeambynbl B none Tpre /(4 Tdsym/M)
DaHHbIX
MpumevyaHune — 3HauyeHusi B ckobkax NMPUMEHSIOTCA K CKOpOCTU Nepefayn aaHHelx 110 k6/c.

HakoHeL, Ans Ka)xgoro CBe pXLUKMPOKOMOMNOCHOIO Kaapa, COCTOSALLETO M3 CUHXPOHU3UPYIOLLEro 3aronoBka
(SHR), pasgenutens Hayana kagpa (SFD), saronoska dusndeckoro ypoeHs (PHR) 1 nons AaHHbIX CyLLECTBY-
0T YEThIpe BO3MOXHbIe ANUTENbHOCTU 3aronoBka SHR. 3T0 npoucxoanT u3-3a YeTbIpeX BO3MOXHbIX ASMH
nons cuHxpoHusauum SYNC B 3aronoske SHR, kak onucaHo B pasgene 5.3.5. None cuHxpoHusaumm SYNC
COCTOMT M3 NMOBTOPEHUsi CUMBOSOB Npeambynbl. Konn4yecTBo NOBTOPEHMI CUMBOSIOB NpeamByribl MOXET ObITh
64, 1024 vnn 4096 nnu npuHumaTb HeobasaTenbHble 3HadYeHna 128, 256, 512, 1536 unu 2048. 3Tu pas-
MNWYHbIE ANWHBI NONSA CUHXPOHKU3aUMKM SYNC npuBOASAT K Pa3nMyYHOW ANUTENbHOCTM CBEPXLUMPOKOMOIOCHOIO
kaapa. CBsA3b Mexay ANMHON MO CUHXPOHWU3aLMKU U ANUTENBHOCTLIO Kaapa nokasaHa B Tabnuue 5. MNocne
BcTasku pasgenutena SFD (SFD MoxeT ObITb ANMHON 8 unun 64 cumsona npeambynbl) 06Lan AnvMHa 3aronos-
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ka SHR (B cumBonax npeambynbl) COCTABNSAET Npre, Kak nokasaHo B Tabnuue 5, a 910, B CBOIO 04epeab, BeaeT
K BO3MOXHOW AnuTenbHocTn 3aronoska SHR, 0603Ha4YeHHO Kak T,,.. Mocne cosaanua saronoska SHR kaap
AononHsieTca saronoskoM PHR, anuna kotoporo N, 4, cocTaenseT 16 CUMBONOB, a ANUTENbHOCTb 0603Hava-
e1cA Kak Ty, SHaYeHMA napameTpoB ANUTENLHOCTU Kaapa npueeaeHsl B Tabnuue 5.

5.3.5 CunxpoHusupyrowun 3aronosok (SHR)

Mpeambyna SHR gomkHa go6aBnaTbCca nepes 3aronoskoM usndeckoro yposHs (PHR), 4yTo6bl nOMOYb
anroputMy nNpueMHUKa C YCTAHOBKOW aBTOMATUYECKOW PErynMpOBKM YCUINEHUS, BIOOPOM pasHeCeHus aH-
TEHH, MONYyYEHNEM CUHXPOHM3aLKUU, rpyObIM M TOYHBIM BOCCTAHOBMEHMEM YacTOTbl, CUHXPOHU3ALUMEN NakeTa
1 Kagpa, OLEHKOW KaHana u onpeaeneHmem nepegHero opoHTa curHana anst onpeaeneHns pacCtosaHus.

B HacTodwem noanyHKTe ONpeaensioTcs YeTbipe pasnuuyHble obsizatensHble npeamOynbl: npeaMmbyna
no yMOMn4YaHuio, KOpoTKkasa npeambyna, cpegHsas npeambyna u agnuHHaa npeambyna. Kakyio npeambyny uc-
nonb3oBaTb NpW Nepeaade kagpa, onpPeaensaeTcs ypoBHEM NPUMOKEHMUS.

PucyHok 6 nokasbiBaet cTpykTypy npeambynbl SHR. Mpeambyna moxet ObiTb pasaeneHa Ha ABe OTAErNb-
Hble yactu: nofie SYNC (CMHXpOHM3auMa nakeTa, OLEHKa KaHana u nocneaoBarenbHOoCTb U3MepeHnust paccTo-
AHUA (ranging sequence) u none SFD (nocneaoBaTenbHOCTb — pa3fenuTens Havana kagpa). AnutenbHocTn
aTUX YacTeil npueeaeHsbl B Tabnuue 5. MoanyHkTbl 5.3.5.1 1 5.3.5.2 getanuanpytoT pasHble Yactu npeambynbi.

| TPfe |

A
\ 4

SHR
MepemeHHas (0T 72 Ao 4104 cumsonoe unu oT 128 fo 4160 cMMBONOB AN AONOMHUTENBHON HU3KOW
ckopocTu 110 Kkb/c)

SYNC SFD
oT 64 no 4096 cumsonos 8 unn 64 cumeona

. —

| e |
| ———T SFD ans Bcex ckopoctent 0,8 M6/c |

S, S coe S, 0 S, 0 s, S,

0 0 S;

SFD ans gononHutensHow Hu3kon ckopoctu 110 kb/c

y S
Y
A
\ 4

olsfo}s|sfolo}sfolsi|o|s|-s|o|o}s}s|ofo]s|ofs-|s;
I |
Toync : Ty |

PucyHok 6 — CtpykTypa npeambynel SHR

5.3.5.1 MNMone cunxponusayuum (SYNC) 3aronoBka cuHxpoHusauum (SHR)

Kaxgas cetb, paboTtaiowas Ha 0AHOM U3 DM3UUYECKUX KAaHANOB CBEPXLUMPOKONOIOCHOIO PafMoUHTEp-
cheiica {1—15}, uaeHtucbunumpyercs Takxe kogoMm npeambynel. Kog npeambynbl UCNonb3yerca Anst nocTpoe-
HUS CUMBOSOB, KOTOpble cocTaensaloT Yactb SYNC npeambynbl SHR, kak nokasaHo Ha pucyHke 6.

®du3nyeckuin ypoBeHb CBEPXLLMPOKOMONOCHOIO paguonHTepdpenca nogaepxveaer ABe ANWHbI Koaa
npeamBynbl: kogosas AnvHa 31 n gononHuUTenbHas kogosas AnuHa 127. Kaxablii koa npeam0dynbl — 3710 Mo-
cneaoBaTenbHOCTb KOAOBLIX CUMBOMOB, COCTABMIEHHBbIX U3 TPOMYHOro andasuta {-1,0,1} n BbIOpaHHbLIX Ans
MCNONb30BaHNA HA (PU3NYECKOM YPOBHE CBEPXLUMPOKOMONIOCHOTO paguouHtepdenca us-3a CBOUX maearb-
HbIX CBOWCTB nepuoaun4eckoii astokoppensaumu. Kogosble nocnegosarensHOCTU AnnHON 31 nokasaHbl B Ta0-
nuue 6, a KoaoBble NOCNEA0BATENLHOCTN ANWUHON 127 noka3aHbl B Tabnuue 7, rae OHW NPOHYMepOoBaHbl OT 1
no 24 (G, i=1,2, ... 24). Nepsoie 8 koaoB (MHaekc 1—38) — anuHoi 31, a octaswmecs 16 (MHaekc 9—24) —
anuHon 127. Beibop, kakue koabl MOryT ObiTb UCNONBL30BAHBI B KAXA0M U3 KaHANOB, OFPaHUYEH, U KOHKPETHOE
Ha3Ha4YeHne KoAOB cenaHo B Tabnuuax 6 u 7. A UMEHHOo, nocneaHui ctonbew B Kaaown Tabnuue ykasoiBaet
Habop HOMEpPOB kaHanoB, pa3peLLEHHbIX AN UCNONb30BaHWA koaa. Takoe orpaHuyeHue Koaos obecneunsa-
€T, 4ToObl KOAblI C HAMMEHbLLEN B3aUMHOM KOppenayuei ucnonb3osanuck B TOM xe kaHane. Kpome Toro, 8 us
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KOOOB ANuHON 127 3ape3epBUpOBaHbl ANA UCMOMb30BaAHUA TONLKO C YacTHLIMW NPOTOKONamMu U3MEpPEHUS pac-
CTOSAHMS U HE UCMONb3YKOTCA NPU HOPMAanbHOW paboTe. 3TO OrpaHUYEHUE TaKKe yKkazaHo B TpeTbeM cTonbue
Tabnuupl 7.

Tabnuya 6— TponudHble KOAbI ANMHON 31

Homep koga KoaoBas nocnegoBaTensHOCTb Homep kaHana?

1 -0000+0-0+++0+-000+-+++00-+0-00 1,812

2 0+0+-0+0+000-++0-+-—00+00++000 1,812

3 -+0++000-+-++00++0+00-0000-0+0- 2,5,9 13
4 0000+-00-00-++++0+-+000+++00-0- 2,5,9, 13
5 -0+-00+++-+000-+0+++0-0+0000-00 3,6, 10, 14
6 ++00+00-—--+-0++-000+0+0-+0+0000 3,6, 10, 14
7 +0000+-0+0+00+000+0++-—--0-+00-+ 4,7,1,15
8 0+00-0-0++0000--+00-+0++-++0+00 4,7,1,15

a) Kogbl ¢ HoMepamu oT 1 fo 6 MoryT Takke OblTb UCNoNb3oBaHkl ANA kaHanoB 4, 7, 11 n 15 (To ecTb KaHanoB ¢
nonocomn nponyckaHua wupe, 4em 500 MI'Y), ecnu xenaTtenbHbl MeXKaHarneHbIe CBA3M.

Tabnuya 7 — TponudHble Koabl ANMHOR 127

Homep koga KogoBas nocnefosaTtensHOCTb Homep kaHana?

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

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

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

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

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

14 +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; Tonbko DPS
0+00+00+0++-—-+00++-—-+0+-0-—-+000000-0-0000-+0--00+00000+-++000-0-
+0+0

17 +--000-0-0000+-00000+000000+--+-++0-0+0+00+-00+++0-++0-00+0- 4.7.11,15
+000++0+++-0--0+0+-0--00-00+000-++0000+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
+++++0000-0+0+-000+00+++-00-0+00+00+0-+0+0+0-00000--00+0000-+-0

14
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OkoHYaHue mabnuupl 7

Homep koaa KoaoBas nocnegoBaTenbHOCTL Homep xaHana?

20 —+00000+0—0000-0000+--0-000-+000+00-00+++0+00++0-00-0 0-0++++++ 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; Toneko 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; Toneko 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; Toneko DPS
+00++-0+-+++--0--00-0--000+-00+-0-+0+000++---0000++-000-0+00-+000

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

a) Kogbl ¢ HoMepamm ¢ 9 no 13 MoryT Takke ObITb MCMOMb3oBaHel ANA KaHanoB 4, 7, 11 1 15 (To ecTb KaHanos ¢
nonocomn nponyckaHus wupe, 4em 500 MI'Y), ecnu xenatenbHbl MeXKaHanbHbIe CBA3N.

Cnegayet o6paTuTb BHUMaHWE, YTO NPUCBOEHME KOAOB Npeambynbl KaHanam Oblno caenaHo Tak, YTobbl
paspeLUnTb MexkaHanbHble CBA3W. [pyrumMu cnoBaMu, MMEETCsl BO3MOXHOCTb, YTOOLI Mpubop, paboTatowmi
Ha WMPOKONONOCHOM KaHane {4, 7, 11 unu 15}, mor o6LaTbCA ¢ YCTPONCTBOM MO KaHany, ¢ KOTOpbIM €ro pa-
B0o4nii KaHamn nepeceKkaeTcs.

Mpw ncnonb3oBaHuu i-ro TponyHoro koaga none SYNC aomkHo coctosATk U3 N, . NOBTOPEHWUIA cUMBONa
S;, rae S; — 910 koa C;, pacluMpeHHbIi No aensTa-yHKUMK §; ANvHOI L, ykazaHHoW B Tabnuue 4. Onepauus
paclumpenus, rae koa C; paclumpaeTca A0 ANUTENbLHOCTM CUMBONA npeambynbl, NPUBEAEHHOI B Tabnuue 4,
OMNKUCLIBAETCHA MaTeMaTUYECKU BbIPAXKEHUEM

1 n=0
SL(")_{O n=12..L-1,

rae oneparop «@» obosHayaeT npousseaeHne KpoHekepa. lNMocne BbinonHeHnsa onepauun KpoHekepa cum-
BON npeambynbl hOpMUPYETCA, KaK NOKA3aHO Ha pucyHke 7, rae L — 1 Hynewn BCTaBneHbl Mexay Kaxgabim
TPOWUYHBLIM dneMeHToM C,.

KoadduumeHT pacluMpenms L, Konm4ecTso 3NemMeHTOB COODLLIEHUS HA CUMBON, ANUTENLHOCTL CUMBONA
npeamobynbl Tpsym n 6a30BasA CKOPOCTb Nepeaayn CUMBOSIOB AN pa3HbIX KAHANOB NpuBeAeHbl B Tabnuue 4.

Gi(0) | G(1) = | G(L-1)
e L~ \__ ~ Tr—. .
= L~ : ‘.~ T~
BRI - \-\_ ~.- i~
coyl o | oo fem| oo |.. |o el o | o N )
I” L snemenTtoB curHana "l S Tosym !

Ly i

| Cumson S; AnnTenbHOCTBIO Theym |

PucyHok 7 — lNMocTpoeHue cumBona S; U3 kopa C;

5.3.5.2 Paspenutens Havyana kaapa (SFD) saronoska cuHxpoHusauun (SHR)
YUT0ObI yCTAHOBUTE CUHXPOHMU3ALMIO Kaapa, AOMXKeH ObITh fo6aBneH pasgenuTtens Havana kagpa (SFD).
®duU3nM4ecKkuii ypoBeHb CBEPXLLUMPOKONONOCHOrO paguouHTepdenca NCnonb3yeT KOPOTKUN pasaenuTens aAnd
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«obs3arenbHON» (MO YMONYAHUIO) U CPeAHEN CKOPOCTEN nepeaayn AaHHbIX U ANWHHBIA pasgenutens ans
JOMOSHUTENbLHOW HU3KOM CKOPOCTU nepeaayqu AaHHbix 110 kb/c, kak noka3aHO Ha pucyHke 6. KopoTkui pas-
aenutenb SFD gomkeH ObITb TPOUYHBbIM KOAOM [0 +1 0 —1 +1 0 0 —1], paCcLUMPEHHBbIM C MOMOLLLIO AenbTa-
cyHKUMK §; () aHANOrMYHO CMMBONAaM nNpeambynbl S;, rae Cambli NEBbI GUT [JOMMKEH NepeaaBaThCs NepsbIM.
JononHutenbHbi ANWHHBIA pa3aenuTenb AOMKEH ObITh MONYYEH B pe3ynbrarte aHanormyHoro pacLuMpeHus
nocnepgosarensHoctn [0+10-1+100-10+10-1+100-1-100+10-10+10+1000-10-10-100
+10-1-10-1+10000+1+100-1-1-1+1—-1+1+1000 0 +1 +1]. Cnegyet 06paTuTb BHUMAHUE, YTO
AnuHHBI pasgenutens SFD B BOCEMb pa3 ANUHHEE, YEM KOPOTKMIA, U COCTOUT U3 64 CMMBONOB npeambynbl,
TONbKO 32 U3 KOTOPLIX aKTUBHbLI, a Apyrne 32 — Hynu. CTpykTypa 3aronoska SHR 1 AByx BO3MOXHbIX pasae-
nuTenen Hayana kagpa nokasaHbl Ha pUCyHke 6.

5.3.6 3aronoBok (pusnyeckoro yposHs (PHR)

3aronoBok hu3mM4ecKoro ypoBHs, NMOKa3aHHbIA HA PUCYHKE 8, AOMKEH ObiTb A00aBMNEH NOCNEe CUHXPO-
HU3uMpyloLen npeambynbl. 3aronoBok coctouT u3 19 6uTOB M Nepeaaer nony4varenio Hopmaumio, Heobxo-
AUMYIO Ansi YCNELWHOro AEKOAUPOBAHMS NakeTa. 3aronoBok coaepXuT UHAOpMaLUIo 0 CKOPOCTU nepeaayu
AaHHbIX, MCNonb3yemon ana nepeaaun 6noka PSDU, anutensHOCTb npeamOynbl TEKYLUEro kaapa U AnuHy
noanexawux nepeaave agaHHoix. Kpome 10ro, wectb 6UTOB KOHTPONS YETHOCTU UCTIONbL3YIOTCA ANS AONOSNHU-
TenbHON 3awmThl 3aronoska PHR npotus owmbok kaHana.

E5”123456789101112131415161713

RI|ROJL|LSE|L4]|L3]|L2]L1]LO

X
z
®

EXT| P1 PO|CS|C4)C3]|C2]|C1]Co

)g- g o
CKopocTb g 5 § § Odnutens- BuTbl KOHTpPONA YeTHOCTU
nepeaau OnvHa kagpa &3 55 HOCTb (ucnpaBneHnsa ofHoI 1 06HapyxeHNs
DaHHbIX X S| & 5| npeambyntl ABYX oLwn60oK)

g &7

PucyHok 8 — HasHauyeHue 6utoB 3aronoska PHR

3aronosok PHR gomkeH nepegaeaTtbcsi ¢ MCnonb3oBaHuem moaynsauun BPM-BPSK, onncaHHoi B 5.4.
3aronosok PHR gomkeH nepeaaBaTtbCs ¢ HOMUHANBHOW CKOPOCTLIO 850 K6/C Ans BCex CKOpOCTeN nepeaaym
AaHHbIx 850 k6/C 1 Bbile M C HOMUHAMNbLHOW CKOPOCTbIO 110 K6/C NPU HU3KOM HOMMHAMNBHOW CKOPOCTHU nepe-
hadun gaHHbix 110 kb/c.

5.3.6.1 Nong 3aronoBka PHR «cKOpOCTb Nepegayuny, «AnuHay, «naker U3MepeHusa pacCToAHUAY, «pac-
LUMPEHUEY, «ANUTENLHOCTL NpeamOyrnbiy»

[None «CKOpPOCTb Nepeaayn AaHHbIX» AOMMKHO COCTOATb U3 ABYX 6utoB (R1, RO), KOTOpBLIE YKa3bIBAIOT
Ha CKOpOCTb nepeaayn AaHHbIX nony4yeHHoro 6noka PSDU. butkl R1-R0 ycTtaHaBnuBaloTCsi COrnacHo tabnu-
ue 9. Mo ymonyaHuto 6utbl R1-R0O AOmkHbI ObITb YCTAHOBMEHBbI B 3Ha4YeHUe 01, NOCKONbKY 3TO €AUHCTBEHHAs
obs3aTesibHas CKOPOCTb Nepeaayn AaHHbIX, KOTOpas NoAAEPXKMBAETCS B COBMECTUMOI peanusauuu dusnye-
CKOro YPOBHS CBEPXLUMPOKOMOSIOCHOTO paguonHtTepdeica. NMogaepxka Apyrux CKOpocTen nepeaadn AaHHbiX,
yKasaHHbIX B Tabnuue 9, sienseTcsa onuuoHansHOM.

MNone «anuHa kagpay», L6-L0, 4omkHO ObiTb 6€33HaKOBLIM 7-OMTOBLIM LIENbIM YUCIIOM, YKa3biBalOLLUM
yncno oktetos B Bnoke PSDU, nepegady kotoporo nogyposedib MAC B HacTosilee Bpemsi 3anpalwmBaer y
PU3NYECKOro ypoBHS.

But «naket namepenusa paccroaHuay (Ranging Packet bit, RNG), ecnu umeet 3HavyeHue 1, ykasbiBaeT
Ha TO, YTO TEKYLUMIi Kaap SIBNSETCA KaapoM U3MEPEHUs pacCTosiHuA. B NpoTMBHOM Criydae OH yCTaHaBnuBa-
etcsiB 0.

But «paclumpenune 3aronoskay (Header Extension bit, EXT) 3apesepeupoBaH ans 6yayLuero paclumpe-
HUst PHR. 310T 6UT AomkeH ObiTh paseH 0.

Mone «anuTenbHOCTL NpeamOynbi», P1-P0O npeacraensieT coboi aonuHy (B cuMmBeonax npeambynsbl) ya-
ctn SYNC 3aronoBka cuHxpoHusauuu (SHR). P1-P0 yctaHaBnuBaioTcs cornacHo tabnuue 8. No ymonyanuio
napameTp «AnNUTENbHOCTb Npeambynbl» ycraHaBnueaercs 01, UTO COOTBETCTBYET ASNIMHE NONS CUHXPOHMU3A-
uun 64 cumsonoB npeambynbl.
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Tab6bnunya 8 — 3HayeHusa nona «A4NNTENbHOCTb Npeambynbi»

P1-PO [nvna nona cuHxpoHusaumn SYNC B cumsonax (S)
1 64
10 1024
1 4096

Mone «ANUTENbHOCTbL Npeambynbl» npefHasHayeHo A/ UCMNOb30BaHUA BO BpemMs onepauuii nsmepe-
HUA PacCTOSAHUA W UCMOJIb3YEeTCA NPUEMHUKOM Kafpa (U3NYecKoro ypoBHs, YTo6bl NOMOYb onpeaennTb, Ha
KOTOPOM CMMBOJIE Npeamby/bl (hU3NYeCcKnii ypoBeHb CBEPXLINPOKOMNOMOCHOTO pagnonHTepdeica noayunna v
Havyan otcnexusatb npeamoéyny. NMpUemMHUK MOXET UCMOJb30BaThb NOMe «ANUTENbLHOCTL Npeam6bysbl», YTO6bI
YCTAHOBUTb 3HAYeHMe AUTENIbHOCTU COOGCTBEHHON npeambysibl HA OCHOBAHUWM MOJIYYEHHOrO 3HAYEeHWUs Mpu
nepegaye naketa mamepeHua pacctoaHua ACK. ®akynbTtaTuBHble 3HayeHua 128, 256, 512, 1536 n 2048
He MOryT 6bITb 3aKOoAMPOBaHbl B 3arofioBke usnyeckoro ypoBHsa PHR, HO MOryT 6biTb BbISAICHEHbI B Mpu-
eMHVKe nyTeM nofcyeTa KoamnyecTsa CMMBOMOB NOMYYEHHOI npeambynbl. Ecnn ucnonb3yetcss 0fHO M3 3TUX
[OMNONMHUTENbHbIX 3HAYEeHU, KognpoBaHue 3aronoska PHR f0/KHO ObiTb 6AMXKAALLINM MEHbLUUM 3HAYEHUEM

LONNHBI.

Tab6bnunya 9 — HoMWHaNbHbIe CKOPOCTM nNepepayn AaHHbIX

R1-RO CkopocTb nepegaun gaHHbIX (M6/c)
00 0,11
01 0,85
10 6,81
u 27,24

5.3.6.2 KoHTponbHble 6uTel SECDED 3aronoska PHR

Mone SECDED (6uTOB 4Y4eTHOCTM AN UCNpaB/ieHUA eAWHWYHOU W 06HapyXeHus ABOWHON OLun6KK),
C5-C0, aBnsetca Habopom M3 WecTn GUTOB KOHTPOA YETHOCTU, KOTOPble UCMOMb3YITCA AN 3aluThbl 3aro-
noeka PHR oOT own60K, BbI3BaHHbIX WWyMamu 1 HapyweHnsasmMmu kaHana. butel nons SECDED — ato npocToli
6M10YHbIA KOA4 X3MMWHra, KOTOPbIA NO3BONSET MUCMNpaBAATb OAHY OWMWMGKY M 06HapyXuBaTb ABe OLWMOKA Ha
npvemHuke. 3HadyeHua 6utoB nond SECDED 3aBucaT oT 6utoB 0— 12 3aronoska PHR u paccuutbiBalTCcsa
cnegywuwmm 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 gaHHbIX

[Mone pgaHHbIX ABSETCA NnociegHUM KoMnoHeHToM 6n10ka PPDU un kogmpyeTcs, kak nokasaHo Ha pucyHke 9.

n
9i

PucyHok 9 — lMpouecc KognpoBaHUA MONA faHHbIX

XOR — wuckntovatoriee N
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Mone gaHHbIX [O/MKHO hOPMUPOBATLCA CNeayllWwmM 06pas3om:

- 6nok PSDU koaupyeTcsi ¢ NOMOLLbI cucTeMatmyeckoro 6,104Horo koga Puaa — ConomoHa, KoTopbii
no6asnset 48 6UTOB YETHOCTU, Kak onncaHo B 5.4.3.1;

- BbIXOAHble AaHHble 67104HOro koga Puga — ConomoHa, KOAMPYHTCS C MOMOLLbI CUCTEMATUYECKOro
CBEPTOYHOrO Kogepa, kak onucaHo B 5.4.3 2, 3a UCK/IIOYEHNEM C/yyYaeB, Korga COOTHOLeHue Butep6u B Tab-
nnue 3 coctasnseT 1,0. B aTux ciiyyasx CBEPTOYHbIN koAep 06XoauTcs;

- KOAMPOBaHHbIV 610K paclumpsieTcs U Mogy/IMpyeTcs ¢ noMoLbo mogynsaumm BPM-BPSK, kak onuca-
HO B pa3gene 5.4.

5.4 Mogaynsuus pu3nyYeckoro ypoBHs CBEPXLLMPOKONONOCHOTO paauonHTepgeiica

541 MaTtemaTtnyeckme oCHOBblI MoAynaunu
$opma nepegaBaemoro curHana Ha NpoTsXeHUU nHTepBaa k-ro CMMBO/SIA MOXET ObiTb BblpaXKeHa Kak:

X(>0- [1- 2asc] X [I- 2s,+,4 ] ®(f- afVbpm- -"T)

3TO ypaBHEHWE* ONMCLIBAET NCEBAOC/yYaliHyl0 NepecTpoliky CO CKpeMGIMPOBAHUEM MOMSIPHOCTY, KO-
TOpas ynydlwaeT BO3MOXHOCTM NOAABNEHUS NOMEX (PU3NYECKOr0 YPOBHSI CBEPXLUMPOKOMNOIOCHOIO pafuMouH-

Tepdeiica. K- uHTepsan cumBona HeceT B cebe ABa MH(OPMAUMOHHbLIX 6uta 9~ u e {0,1}. but

KoOvpyeTcs B MO3WLUMI0 Mavkn, a 6ut Q&K) KoAMpyeTcs B NONMSPHOCTb MauKm.

MocneposatensHocTb sn+kN  e{0,1},n =0,1...... KO CKpem6/MpoBaHMWs, WUCMOMb3YyEMbIN
Ha NPOTSHKEHUW MHTEepBasia K-ro CUMBONA,;

M*) e{0,1-Nhop-1} — k-a nosmums naukw;

p(f) — dopma nepegaBaemMoro MMnysibca Ha BXOAE aHTEHHbI.

McepocnyuaiiHas nepectpoiika ftW obecneunBaeT nNofaBfieHWe MHOrONo/sb30BaTeNbCkMx nomex. Mo-
cnefoBaTeNlbHOCTb CKpemMbMpoBaHNa 3n1emMeHToB curHana sn+kN — obecneunBaeT fonofHMTENNbHOE Moja-

B/IEHME MOMEX MPW WCMOJIb30BAHNUN KOTEPEHTHBIX NMPUEMHMKOB, a TakXe CMeKTpasibHOe CrnaxuBaHue nepe-
AaBaemoro curHana. Cnegyet o6patuTb BHMMaHMe, YTO ypaBHEHVe onpejenseT nepegasBaeMblii CUrHan B
OelicTBYIOLLEM MHTEpPBasie Naykyn UMMYbCOB; Ha BCEX APYTMX BO3MOXHbLIX NO3ULMAX Ma4vkM CUrHan He nepe-
faertcs.

OnopHbI MoAaynATop, unnwcTpupyowuii mogynsaunio BPM-BPSK, npuseaeH Ha pucyHke 10.

PucyHok 10 — ONOpHbI MOAYNSTOP CUMBOJIOB**

* MapameTpbl M'BpM, Thurst, Tc onucaHbl B 5.3.2.
** Ha pucyHke 10 o6o3HauveHune FEC — npsimas Koppekums owmnbok.
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3aechb cnefyeT OTMETUTb, UTo Kogep FEC He mcnonb3yetcs, ecnm KoaduumeHt moaynaumm Butepbu
cocTaBnseT 1, kak onucaHo B 5.3.7. B aTom cnydyae kogep FEC 3ameHsseTCA My/bTUN/IEKCOPOM, KOTOPbIA A0/-
XEH HanpaB/iAiTb YETHble OUTbI Ha BXOA MO3UUWUKN, & HEYETHble GUTbl — Ha BXOL, NMOJIAPHOCTY.

5.4.2 PacwwunpeHune

M3meHswWwanca BO BpEMEHW paclumpsiowas nocnefoBaTte/ibHOCTb Sh +/J1gby M3MeEHSALWancs BO Bpe-
MeHV nocnefoBaTe/IbHOCTb NCeBAOCYyYaiHON nepecTpoiikm ftW gomkHbI hopMUpoBaThbCca U3 06LWEero cKkpem-
6nepa PRBS*.

Ana ckpem6aupoBaHua AO/MKEH MCNONb30BaThbCA Nopoxapawwmini mHorouneH g(D) = 1 + D14 + D15, rge
D — 3TO 3/1EMEHT 3aepXKN C ANUTENbHOCTbIO, PaBHON ANNTENBHOCTU 3/IEMeHTa curHasna Tc. ATOT MHOrou-
leH He TONbKO hopMUpYeT NocnefoBaTebHOCTb MakCMMasibHOW AINHbI, OH TakKXe SAB/SEeTCH OCHOBHbIM (He-
NpoOn3BOAHbIM) MHOro4sieHoMm. MocpeAcTBOM [AHHOTO MHOrO4YsieHa reHepupyeTcss COOTBETCTBYHOLLMIA BbIXOL,
ckpembnepa:

sn=sn_140sn_15 n=0,1,2,

rae 0 o6o3HavyaeT CnoxeHue no Moaynio 2.

Peanusaunsa ckpembnepa B Buge perucrpa chsura c nAnHelHol o6patHoii ceasbio (PCIMOC) nokasa-
Ha Ha pucyHke 11. PCJ/IOC gosmkeH 6blTb MHMUMANN3NPOBAH Ha MOMEHT nepegayn 6uta 0 3aronoBka PHR.
CnepyeT obpatuTb BHUMaHue, 4to Jlcpb MOXeT MeHATbCA B 3aBUCUMMOCTM OT CKOPOCTW nepefayun faHHbIX U
4yacToTbl nepefayv MMMynbCOB, UCNOJIb3yeMbIX Ha NpoTsxeHun PSDU. PC/IOC He pgonxeH cbpacbiBaTbCs
nocsie nepepauyun 3arososka PHR.

PucyHok 11 — Peanusauua ckpembnepa B suge PC/NOC

HavyanbHoe coctosaHue PCJ/IOC f0/mKHO onpeaenaTbCsa U3 Kofa npeamb6ysnbl NOCpeAcTBOM CHavyana yga-
NeHNs BCeX HY/IeBbIX CUMBOJ/IOB S B TPDOMYHOM KOAE, a 3aTeM 3aMeHbl BCex oTpuuaTenbHbiX eanHnl, (-1 s) Hy-
namu. Mepeble 15 6UTOB pe3yNbTUPYIOLLE ABONYHON CTPYKTYPbl AO/MKHbI 6bITb 3arpyxeHbl B PC/10C. Tabnu-
ua 10 nokasbiBaeT NpuMMep BbllEONUCaHHOW npoueaypbl 4NA koga npeamb6ynbl C6 (kog npeambynbl HoMep 6,
onnHa 31, cm. Tabnuyy 6). Tabnmua 10 nokasbiBaeT Haya/bHOE COCTOSIHME, a Takxe nepsBble 16 BbIXOAHbIX
6uTOB cKpembnepa.

Ta6nuuya 10— MNpumep HayanbHoOro coctossiHma PC/NOC ana koga npeambynbl 6

VicxogHoe cocTosiHne Bbixog PC/1OC: nepsble 16 6ut
(S_15,s_14, SN s0, st .... s15 (sO nepB.bIii MO BpemeHw)
111000101101101 0010011101101110

CnepgyeT o6paTuTb BHUMaHWe, 4YTO [axe eCc/ln Kaxpjoe YCTPONCTBO B CETU WCMOJb3YeT OfHU U Te Xe
HavanbHble ycTtaHoBkm PCJIOC, cBA3b BNAETCA aCMHXPOHHOWM, Tak 4YTo mceBgocryvyaliHasa nepecTpoika u
ckpembnupoBaHue obecneynmBatoT nofaBneHne nomMex.

* PRBS — ncefoc/yyaitHan fBovYHasi nocnefoBaTebHOCTb.
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PCNOC ponxeH paboTaTb C TakTOBO 4acTOTOlM, paBHOW MakcumasnbHoin UMW, cocTtaBnsiowei
499,2 My, kak ykazaHo B Tabnuue 3. B TeyeHue k-ro nHtepsana cumona PCJ/IOC fo/mkeH CABUMHYTbCA Ha
JVopb TakTOB, M Ha BbIXOAE ckpembrepa [O/MKeH ObiTb K- aneMeHT cKpeM6mpyoLwero koga:

Sn+Mvepb'n - °' 1. Wcpb - 1m

Bonee ToOro, K-A Mo3uuus NCeBAOC/yYaiiHOW NepecTpolikn Ao/mKHA ObiTb paccuMTaHa Cnefyllmm o6-
pasom:

ftw = ZOS'MKm m219 +k’\be+ e +27T- lSm_ l+NMIb
rae m = log2(/Vhop).

Kak nmokasaHo B Tabnuue 3, KOIMYeCTBO BO3MOXHbIX U3MEHEeHWU no3vumn nadku umnynbcos /Vhop Bcer-
Ja cTeneHb [BOWKW, a cnegosBaTtefnibHO, T — Bcerga uenoe uyucrio. Cnegyer ob6patuTb BHUMaHWeE, 4TO AN
JVepb < T PCJIOC cuHxpoHusnpyetcs Nepb pas, He T pas.

[na obasarenbHoro pexuma co cpegHeii UMW nepegaun gaHHbix 15,60 Ml KOAMYECTBO BO3MOXHbIX
M3MEHEHWI NO3ULUN Nadvkn MMMNYNbCOB — 8, kak nokasaHo B Tabnuue 3, cnegoBaTenibHO, T MNPUHUMAET 3Ha-
yeHue 3 1 COOTBETCTBYHOLAA NCeBAOCyYaliHasA NocneAoBaTe/IbHOCTb U3MEHEHU NO3ULMM Naykn MMNY/1bCOB
cnepytoulas:

hil<) = SKNab +2s1 +Mb +4s2 + Ms

5.4.3 Mpsamasa koppekyna ownbok (FEC)

Mcnonb3yemas unsnyeckum ypoBHEM CBEPXLUMPOKOMO/IOCHOIO paguovHTepdeiica npamas koppekuus
owmnbokK (Forward error correction, FEC) ABnseTca KackafHblM KOLOM, COCTOALLNM M3 HAPYXHOro cuctematu-
yeckoro 6n104Horo koga Puga — CoONOMOHA ¥ BHYTPEHHEro CMCTeMaTMyeckoro CBepTOYHOro Koga MnofIoBUH-
HOI ckopocTh (C cCoOoTHOWeHnem Butepbu 1/2). BHYTpeHHWII CBEPTOYHbIA KOA Heob6s3aTenlbHO BK/IOYEH Ha
BCEX CKOPOCTAX Nnepefayn AaHHbIX; CTPOKM U3 Tabnuubl 3, rge CooTHOWeHne Butepbu — 1, ykasbiBatoT, UTO
BHYTPEHHMWI CBEPTOYHBIN KO OTKIYEH A1 vacTu kagpa PSDU.

KogupoBaHue c npsiMoli koppekuueli owmnbok 6n1oka u3 M 6utos (b0, bv ..., bm _ " nokasaHo Ha pu-
cyHke 12. Kogep Puga — CosiomoOHa [O/MKEH NPUCOEANHUTb K UCXOAHOMY 610Ky 48 GMTOB YETHOCTU, pO, PV
..., p47. B pe3ynbTate nonyyaeTtca 3akoAMpOBaHHbIA 6510k Puga — ConomoHa A/vHON M + 48 6ut. Ecnun co-
OTHOoWweHne Butepbu coctasnseTt 0,5, cuctematmyeckuin CBEPTOUHBIA KOoAep MOMOBUHHON CKOPOCTW AO/MKEH
3aKofMpoBaTb MOJTyYEeHHbIN C BbiXxoAa kofdepa Puga — CosioMoHa 610K B CUCTEMATUYECKUIA 3aKOAMPOBAaHHbIN
610K AnnHOl 2M + 96 6uTOoB. CBEPTOYHbIE cUCTEMATMYeckne 6UTbl JO/MKHbI MCNONb30BaThbCA AN KOAMPO-
BaHNA U3MEHEHWS NO3ULMIA Navyek UMMYNbCOB, B TO BPEMSI KaK CBEPTOYHbIE GUTblI YHETHOCTU LO/MKHbI UCMOMb-
30BaThbCA AN1A KOAMPOBAHMA MOMAPHOCTM MMMY/AbCOB B naykax. Ecnu cooTHoweHune Butepbu = 1, yeTHble
6uTbl € Bbixoda kogepa Puaga — ConomoHa (b0, b2, ..., bm 2, p0, p2, .... p46) 4O/HKHbI NUCNONL30BATLCA ANS
KOAMPOBaHMA NO3ULMIA nayvek MMNynbLCoB, a HevyeTHble (bl, b3, ..., bM_vV pv p3, ..., p47) — AN8 KOAUPOBaHUA
NOJIAPHOCTU MMNY/bCOB. 34€ecCb cnepyeT OTMeTUTb, YTO M — 3TO Bcerga YeTHoe YKUCIO.

HekorepeHTHbIi NPUEMHUK HE MOXET «BUAETb» CBEPTOYHbIE BUTbI YETHOCTM (6UTbI NOASPHOCTH), CNeao-
BaTe/IbHO, HEKOTEPEHTHbIV NPUEMHUK MOXET UCNOo/b30BaTh TONbKO Aekodep Puga — ConomoHa, 4tobbl yayy-
LWNTb CBOK 3P(PEKTUBHOCTL. KOrepeHTHbIli MPUeMHMK MOXET UCMo/b30BaTh oAvH Nn6o 06a anroputma Aeko-
AvpoBaHus. 3gecb cnefyeT OTMETUTb, YTO MOCKOSIbKY 06a koga, kak Punga — ConomMoHa, Tak U CBEPTOUHbIN,
ABNATCA CMCTEMAaTUYECKNMU, NPUEMHUK (BYAb OH KOrepeHTHbIM WK HEKOrepeHTHbIM) MOXeT OblTb peann3o-
BaH 6e3 Agekofepa C npsmoli Koppekuueli ownbok. B aTom cnyyae MHOPMaLMOHHbIE GUTbI NPOCTO BOCCTa-
HaB/MBAKOTCA NyTEM AeMOAYNALUU NO3MUUA Nnavyek umMnysbcoB. Tam 6yayT AONONHUTENbHbIE GUTbI KOHTPONSA
YeTHOCTU — pesynbTaT koanposaHus Puaa — COMNOMOHA, HO OHW MOTYT 6blTb MPOCTO NPOUTHOPUPOBAHbI.

PucyHok 12 — lMpouecc kogupoBaHua FEC
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5.4.3.1 Koauposanue Puga — ConomoHa

Cucrematuyeckoe koamposanmne Puga — Conomona npoucxoauT Hag nonem Manya GF(29), kotopoe
NMOCTPOEHO Kak paciumpeHue nons GF(2). Cucremarudeckuit kog Puaa — ConomMoHa J0MmKeH UCnonbL30BaThb
NopOoXAAIOLLMIA MHOTOUIEH:

8
g(x)=TI(x+ok)= x® +85x7 +61x5 + 37x5 + 48x* + 47x3 +20x2 +6x + 22,
k=1

rae o.= 010000 KOpeHb NPOCTOro ABOMYHOTO MHOrouneHa 1 + x + x8 B none Manya GF(29).

Mpu koanuposanuu Puna — ConomMoHa RSg(K+8, K), 6nok / 6ut (npu K = [I/6]) koaupyetcs B KoaoBOE
cnoeo / + 48 6urt. Npoueaypa koaupoBanus Puaa — ConomoHa OCyLLECTBASIETCSA B CNeAyoLWme NaTh LIaros:

a) fobaeneHue hukmueHbix 6umoe. bnok I 6ut uicopmaumu pacumpsietcsa ao 330 6ut gobasneHmem
(330 — /) uKTMBHLIX (HynesbIX) OMTOB B Hauane Gnoka. PaciumpeHHbii 6ok obosHauaetcs kak {dy, dy, ...,
d3og}, FA€ dy MAET NEPBLIM MO0 BPEMEHMU.

b) Mpeo6pasosarue 6umos 6 cumeonbl. 330 6uToB {dy, dy, ..., d3pg} Npe0OpasytoTca B 55 cumeonos
Puaa — Conomona {Dy, Dy, ..., Dg4}, umen cnieayioliee nonMHOMUansHoe NpeacTaeneHue:

— 5 4 3 2
Dy = o dgy 5+ 07y 4 4 + gy 4 3+ 0y 4 o + Oy, 1 + Dy

Pesynbtupyiolme 6-GMTOBLIE CUMBONBLI NPeACTaBneHbl B BUAe D, = {dg, . 5. e + 40 i + 30 Doi + 2
sk + 1+ e TAE gy . 5 — CTAPLUNIA 3HAYALLMIA OUT, @ dgy — MNAALLNI 3HaYaALWLMA 6ur.

¢) Kodupoearue. NHdopmaumoHHbie cumeonbl {Dy, Dy, ..., Dg,} KOAUPYIOTCA NOCPEACTBOM CUCTEMA-
Tu4eckoro kona RSg(63,55) B BbixoaHble cumsonbl {Uy, U, ..., Ug,}, ynopaaoueHHsie cneayiomm o6pasom:

U, —[Pk(k=01,... 54)
kP, (k =55,58, ..., 62),

rae P, — cMMBOIbI YETHOCTH, AobaBnaemble koaepom RS4(63,55).
MHOPMaLMOHHBIA MHOTOYMNEH, CBA3AHHBLIA C MHCOPMALUMOHHBEIMU cumBonamm {Dgy, D, ..., Dg4}, 000-
3Hayaertcs Kak

D(x) =x34Dy + x°3D, + ... + XDgg + Dg,.
MHOrO4neH NPOBEPKN YETHOCTH, CBA3AHHBIN C CUMBONAMN NPOBEPKM YETHOCTH, 0603HAYAETCS Kak
P(x) = x"Pgg + X8Pgg + ... XPgy + Pgp.
CMMBOMbI NPOBEPKN HETHOCTM BLIYUCTIAIKOTCA Kak:
P(x) = remainder[x3D(x)/g(x)]
Ux) = xBD(X) + P(x).

d) lpeobpasosaHue cumeonos & 6umel. BeixoaHble cumsonsl {Uy, U,, ..., Ug,} npeobpasyiotca B ABO-
W4HYI0 ChOpMY C MAYLLIMM NEPBLIM MAAALLMM 3HAYaLLMM GUTOM, COCTaBNAA B pesynbtate Gnok us 378 out {u,,
Uy, ..., Ugz7}.

e) Yoanerue chukmueHbix 6umos. (330 — /) pukTuBHLIX OUTOB, AODABNEHHbLIE HA NEepPBOM JTane, yaans-
totcs1. [Nepeaarorca Tonbko nocneauue (/ + 48) our, 10 ectb {Uzzq _j, Uzgy _ s ---s Uzz7}, TPUMEM Ugs, _ MEPE-
JaeTcs NepsbIM.

5.4.3.2 Cucremarnyeckoe CBepTO4HOE KOAMPOBaHUE

BHYTpeHHMIT CBEPTOYHBIN KOAEP AOSMKEH UCMONL3OBATL KOA0BOE COOTHOLWIEHNE R = 1/2 ¢ nopoxaatoLu-
MU MHOrouneHamun gy = [010], n g, = [101],, kak nokasaHo Ha pucyHke 4. [epea nepeaayeli Kaxa0ro Kogep
6noka PPDU gomkeH ObITb MHULMANM3UPOBAaH B MOSIHOCTLIO HYNeBoe COCTosIHWE. Kpome Toro, koaep AOSKEH
OblTb BO3BPALUEH B MOMHOCTLIO HYNEBOE COCTOSIHWE MyTeMm npucoeauHeHus Kk 6noky PPDU aByx HyneBbIx
6utoB. Cneayet 06paTUTb BHUMAHWE, YTO NOCKOMbKY NOPOXAaloLLmMe MHOTOUNEHbI UMEIOT CUCTEMAaTUYECKUI
XapakTep, OHW ABNAIOTCA HEKATaCTPOUUYECKUMM.
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Cuctematunyeckmii
out (61T Nno3uuum)

BuT yeTHoOCTUN
(6uT 3HaKa)

PurcyHok 13 — CuctemaTnyeckuii CBEPTOUHbLIN Kogep

5.5 PapnoyacToTHble TpeboBaHUA K (PU3NYECKOMY YPOBHIO CBEPXLUMPOKOMNO/IOCHOTO
pagunonHTepdeiica

5.5.1 Paboune nonochbl 4acTtoT

Habop pa6ouunx nonoc 4yactoT onpefeneH B Tabnuue 11. KaHanom no ymonyaHuio aBnseTcs kaHan 5.

5.5.2 Ha3HayeHunAa kaHanoB

Ona kaxpgo u3 15 pabouymx Nonoc 4acToT, onpefesieHHbIX B Tabnuue 11, npy HOMWHaNBLHON YacToTe
noBTOpeHUs nmnynscos (YMK) 16 My npuceamBatoTca ABa Koda npeambynbl AnvHoi 31, 4To B uTore gaet
30 KOMMJIEKCHbIX KaHanoB. Ha dakynbTaTMBHOMA HOMUHaNbHOW UYMW 64 MIU AOCTYNHbI AONOMHUTENbHbIE
60 KOMMNJ/IEKCHbIX KaHa/M0B C NCNO/Ib30BaHMEM YeTblpex KoAoB npeambysbl ANnHoW 127.

Tab6nunya 11— Paboune nonockl 4actoT

Homep kaHana (fecsATUYHBIN) LleHTpanbHasa yactoTta fc (M) LWunpuHa nonocsl (M)
1 3494.,4 499,2
2 3993,6 499,2
3 4492,8 499,2
4 3993,6 1331,2
5 6489,6 499,2
6 6988,8 499,2
7 6489,6 1081,6
8 7488,0 499,2
9 7987,2 499,2
10 8486,4 499,2
11 7987,2 1331,2
12 8985,6 499,2
13 9484,8 499,2
14 9984,0 499,2
15 9484,8 1354,97
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5.5.3 XapakTepucTuku nepegaTumka

5.5.3.1 OcHOBHas MMNynbCHasa xapakTepucTuka

$opma nepeaasaemMoro B 3pup uMnynsca huanyecKoro ypoBHs CBEPXLUMPOKOMONIOCHOTO pafnonHTEp-
deiica p(f) nomkHa orpaHnumBaTbCst HOPMON €ro KPOCC-KOPPENALMOHHON PYHKLMW C STANOHHLIM UMMYILCOM
r(f). HopmanusoBaHHasa B3auMHas KOpPENSAUUs AByX CUTHANOB OMNpeaensercs Kak:

Re Tr(t)p* (t+7)dt.

o(t)=—
JEE -

B BblLLENPMBEAEHHOM BbIpaXeHUn E, 1 Ep — 370 3Heprum r(t) n p(f) COOTBETCTBEHHO. STANOHHBLIN UM-
nynbc r(f), NICNONb30BaHHbIN B pacyeTe ¢(t), — 3TO0 OCHOBAHME NPUMOAHATOr0 KOCUHYCOUAanbLHOro MMNynbca
€ KoadpduumeHTom crnaxwmsanus f§ = 0,5. Maremaru4ecku aTo:

sin[(1-p)at/T, |
ap(t/T)
i 1-(apt/T, )"

" cos[(1+[i)nt/Tp]+

r(t)=

B BhILLENPUBEAEHHOM YPABHEHUN Tp — BENWUYMHa, o6GpaTHas YacToTe arieMeHToB curHana. Tabnuuya 12
noKasbiBaeT HEOOXOAUMYIO ANUTENBHOCTL UMMYNbCA ANA KaXA0ro kaHana.

Tabnuya 12 — Tpebyemas ANUTENBHOCTE 3TANIOHHOTO UMMYMbCa B KaXaoM KaHarne

Homep kaHana AnutensHoCTb UMNYNbCa, Tp (HC) LUnpuHa masHoro nenectka, T,, (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

Y106bl CBEPXLUMPOKONOMOCHBIN NepeaaTyuk Oblm COBMECTUMBbIM C HACTOSILLMM CTaHAapTOM, nepeaa-
Baemblt UMNYNbC P(f) AOMKEH UMETb KPOCC-KOPPENSILMOHHYIO (DYHKLMIO @(T), BENUUMHA IMABHOMO nenecrka
KoTopoi 6bina Gkl Gonble unu pasHa 0,8 B TeueHne no kpaiHen mepe T, (cMm. Tabnuuy 12), a noGble 6oko-

Bble nenectku Obinu 6bl He Gonblue 0,3. NS uenel TECTUPOBAHUS UMINYNbCA HA COOTBETCTBME ONpPeAeneHo
cneayiowiee: nycTb ¢(t) — BENUUMHa Kpocc-koppenauuu p(f) u r(f) w nycte 7, rae i =1, 2, ... — Habop kpuTu-

d, .
YECKUX TOYEK, TO €CTb TOYEK, B KOTOPbIX E| 1] (t )|| t =t, = 0 - MakcMMyM (pyHKLIMU UMEET MECTO B OAHOWN U3 TakuX
[}

KPUTUYECKNX TOYEK Ty, 1€ |‘P("max )| > |q)('c)| [Ns1 BCEX 3HA4YEHUM T. MI3anoxkeHHble Bbillie TpeGoBaHUA, Takum

06pa3om, COCTOAT B TOM, YTO ANSi HEKOTOPOrO HENpepbIBHOTO HAboOpa 3HAYEHUI, KOTOpble COAEpXKaT TOUKY
Trax: PYHKUMA |o(T)] Gonblue, yem 0,8. Kpome Toro, BTopoe orpaHuyeHne Ha BenuunHy GOKOBLIX NENecTKoB
MOXET GbiTb CCHOPMYNIMPOBAHO MaTemaTn4eckm, Kak |o(t)| < 0,3 ana scex T

PucyHok 14 nokasbiBae€T npumep MMnynbLca, COBMECTUMOrO C hu3NYECKUM YPOBHEM CBEPXLLMPOKONO-
nocHoro paguouHtepdgemnca, p(f) (neebiit rpaduk) BMECTE C KOCUHYCOUAANbHLIM 3TANOHHBLIM UMMNYIILCOM C
NPUNOAHATLIM OCHOBaHueM r(f) ¢ Tp = 2,0 Hc (cpeaHui rpadunk) 1 BENUUYUHOMN KPOocc-koppensauum |¢(t)| (npasbin
rpadmk). Umnynec p(f) npeactaenset cobon umnynbc Barrepsopra (Butterworth) 8-ro nopsaka, ¢ wmpuHomn
nonocel 500 MI'y Ha ypoeHe 3 aB. PUCYHOK UMEEeT uenbio Noka3aTb, UTO B 9TOM NpuMepe UMNYNbC COOT-
BETCTBYET TpeGoBaHMAM COBMECTMMOCTU. B 4acTHOCTH, rmaBHbIii NnenecTok Bbiwe 0,8 B TeueHne okono 1 He
1 HeT 6oKoBbIX fenectkos 6onblue 0,3 (B AaHHOM cnyyae Hanbonblmi 60okoBol nenectok cocrasnset 0,3).
Umnynbc p(f) — aTo cCOBMECTUMBIN UMNYNbLC Ans kaHanoB {1—3, 5, 6, 8—10, 12—14}.
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CLWMN nmnynbe p(t) OTanoHHbln umnynse r(f) Kpocc-koppenaumoHHas tyHKLmA
11 , . ,

09 -

0.8

0,751
0,6§a

05

04 -

0,2+

1 Jity

Bpewms (Hc)
PucyHok 14 — lNprmep COBMECTUMOroO MMMNynbca

Cnepyet 06paTuTb BHMMaHWe, YTO Ue/bl AaHHOT0 cTaHfapTa He ABnseTcsA npegnonoxexHune, 4yto dop-
MUpPOBaHME MMNynbca AO/KHO NPOUCXOAUTb B OCHOBHOM NOJIOCE 4acToT, a TOJ/IbKO TO, YTO ONUCaHHble 34ecb
N3MepeHns NponcxoaaT Ha ornbarwuweit uMnynabca, ecnm opmMmoBaHMNe BbINOMHAETCA B MOJSI0CE NMPONyCKaHus.

5.5.3.2 Macka cnekTpanbHoilt NnnoTHOCTM nepegaun (PSD)

MepenaBaeMblil cnekTp A0/HKeH b6biTb MeHblwe Yyem -10 AB (OTHOCMTENIbHO MaKcMMyMa cnekTpasibHOW
NAOTHOCTM MouwHocTu) npu 0,65/Tp< |f - fc|] < 0,8/Tpwn -18 ab npn \f- fc\> 0,8/7"p*

Hanpumep, macka crnekTpa nepegaBaeMoro curHana gna kaHana 4 nokasaHa Ha pucyHke 15. Misamepe-
HUSA JOJ/DKHbI BbIMOMHATLCA C MCNOJIb30BAHMEM 4acTOTHOro paspeweHns 1 My n NponNycKHON CNOCOBHOCTLIO
Bugeo 1 kru,.

CnekTpasibHass NI0THOCTb MOLLHOCTU (4B OTH.)

*oe Tp— 4AMTeNbHOCTb nMnynbca (cM. Tabnuuy 2), fc— ueHTpanbHas yacToTa kaHana.
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5.5.3.3 BbipaBHUBaHME HECYLLE U CUHXPOHU3ALMSA Nepeaavn dNeMEHTOB CUrHana

CBepXLWMPOKOMNOSIOCHbIM NepeaaTyuk AomkeH ObiTb CNOCOGEH CUHXPOHN3UPOBATL MakCuManbHble YMN,
npuBegeHHble B Tabnuue 3, ¢ TOYHOCTHIO + 20 ppm. Kpome Toro, Ans KaXkaoro CBEPXLWUMPOKOMNONOCHOIO KaHa-
na ou3n4ecKoro ypoBHs LIEHTPp nepeaasaemMoin dHEepPrum I0IPKeH COOTBETCTBOBATL 3HAYEHUSIM, YKA3aHHbLIM B
Tabnuue 11, TaKKe ¢ TOHHOCTHIO + 20 ppm. N3mepeHus A0MKHbI ObiTb CAeNaHbl C UCNOSNb30BAHUEM YACTOTHO-
ro paspewenusa 1 MI'y u nponyckHOW cnocobHOCTLIO BuAeo 1 klu,.

5.6 MeTkn BpeMeHUu U eQUHULIbI U3BMEPEHNA BPEMEHU

Ha ¢yHaameHTanbHOM ypoBHe cucteMbl RTLS 1 namepeHue pacctosiHus,, ONUCaHHbIE B 3TOM CTaHAap-
Te, BO3MOXHbI Gnaroaaps cnocoGHOCTU NPUCBOEHNA 3HAYEHNII METOK BPEMEHU (CHETUMKA U3MEPEHUA PaACCTO-
SIHUS) TOYHbIM MIHOBEHUMSIM, KOrAa Mapkepbl uamepenus pacctoaHua (RMARKERS) npuHaTbl (M nepeaaHsbt).
A NOCKOMNbKY 3TOT CHETUUK U €r0 CNOCOOHOCTb TOYHO OTMEYaTb BPEMS UMEIOTCS, TO KOHLUENTYasnbHO pacqer
BPEMEHU pacnpoCTpPaHeHUsi paauocurHana npoct. CHeT4YMK M3MepeHns pacCToAHUA OLlEHUBAET METKN BpeMe-
HU coObiTuin RMARKER* Ha aHTeHHe yCTpOMCTBA.

5.6.1 EauHULbI BpeMeHu

EAvHULbI BpEMEHU, UCTIONB3YEMbIE AN METOK BPEMEHU CHETYMKA U3MEPEHUA PAaCCTOAHUSA, onpeaens-
I0TCS MNaALWMM 3HaYaLmm 6utom (LSB) 3HaueHuii BpemeHu, KoTopblii npeactaenset 1/128 BpemeHu anemex-
Ta coo6LLEHNA Npy 00A3aTENBHON CKOPOCTM NEPEAaYmn aneMeHToB coobLierns 499,2 My,

MpumedaHne — Mnaawuin 3Havawmin 6utT LSB cueTumnka n3MepeHns paccTosHUA npeacTasnsaet coboii Ha-
CTONBKO Marblil BoeMEHHO MHTepBar, YTo peasibHOMy U3U4ECKOMY CHETYUKY NPULLNOCH Gbl paboTaTb Ha HOMUHANBHOM
YacToTe 64 ML, 4ToObl BblA@BaTL BEMUYUHBI C TAKAM paspelleHueM. [JencTBUTENbHON hU3NHecKoi peannsauynn He oOXu-
Aaetca. BmecTo aToro npeanonaraeTcs, YTo BbMUCIUTENBHAA TeXHUKa ByaeT Cnonb3oBaTbCA ANA CO3RaHNUSA AOCTATOM-
HOrO KONMYecTBa MeHee 3Ha4MMbIX GUTOB, YTOGLI MPOU3BOAUTL XKenaemyto 3KCNNyaTaUMoHHYH TOYHOCTb.

5.6.2 3apepKu aHTEeHHbI

CobbITHA Bpems NpubbITUA U BPEMS OTNPABKU OTHOCATCA K HAXOXAEHUIO Mapkepa NakeT U3mepeHus
pacctoaHua (RMARKER) Ha aHTeHHe.

Merka BpeMeHW Mony4YeHusi, ECTECTBEHHO, NOSABUTCA B LM(PPOBOM AOMEHE NPUEMHUKA YEpPe3 HEeKOTO-
poe Bpemsa nocne Toro, kak RMARKER nocTynut Ha aHteHHy. Utobbl Bbluncnutb, koraa RMARKER 6bin Ha
aHTEHHE, U CHOPMUPOBATb TOYHOE BpeMsi NPUOLITUA, HEODXOAUMO YYUTLIBATb BCE 3a[1€PXKU CUCTEMbI MEXY
AQHTEHHOW 1 BHYTPEHHEN LU POBOIA METKOW BPEMEHU NOmnydYeHUs. 3Ty 3aAepKKy NpUemMa aHTEHHbI 3aTEM He-
06X0AUMO BbIMECTb U3 BHYTPEHHEN LMdpoBOi METKM BPEMEHN NOAYYEHUS, YTOObI AaTb 3HAYEHUE BPEMEHMU
npubbITUS.

AHanNorn4yHoO B NEPEAATYMKE JOIHKHLI ObITh YUTEHbI BCE CUCTEMHBIE 3aAEPXKN MEXAY BHYTPEHHEN Lud-
pOBOI METKON BPEMEHMW NEPefayn u aHTEHHOW. Ty 3a1epKKy Nepeaalowen aHTEHHbI 3aTeM HYXXHO o0ba-
BUTb K BHYTPEHHEN LPPOBOI METKE BpEMEHU Nepesayn, YToObl BbiAaTh 3HAYEHME BPEMEHM OTNPaBKuU, kKoraa
nepegada mapkepa RMARKER npousowna Ha aHTEHHe.

MexaHuaMbl, ONpeaensomue ST 3aJePXKKN aHTEHHbI, BLIXOAAT 3@ PaMKuU HACTOSILLETO cTaHaapTa.

6 OcHoBHOWM popmar coobueHus

Hacrosiuin pasgen onvcbiBaeT OCHOBHONM (hopmar, MCnonb3yeMbiii ANA pagnocootLLEeHuii Mexay MeT-
KO 1 uHcppacTpykTypoii. OanHaKoBbIe OCHOBHbIE NMpaBuna opMaTupoBaHUA coOBLLEHUI NCNONb3YIOTCA ANS
OZHOHanpaBMeHHON CBA3N, ONpeaAeneHHoN B pasaene 7, u Ans ABYXCTOPOHHEN CBA3WN, ONpeaeneHHoNn B pas-
pene 8.

6.1 CTpyKTypa coo6WeHuit u npaBuna o6paborku

Kaxgoe coobLueHne HaYMHaEeTCs C OHOTO UMM ABYX OKTETOB YNPaBNEHUA KagpoM, u kaxaoe coobuye-
HUE 3aKaHYMBaETCA ABYXOKTETHON KOHTPOMLHON mocneaoBaTtenbHOCThi0 kaapa (FCS). [AnuHa coobuieHus,
onpeaeneHHas B 3aronoBke usnyeckoro ypoBHsi (cM. 5.3.6), ucnonbsyerca ana o6Hapy>XeHUsi U NPOBEPKU
FCS, kak onucaHo B 6.2.

Kaxxgoe coobuueHue HeceT nopsiakoBbiin Homep (DSN), koTopblil yeenuumsaeTca Ha 1 (no moaymio 256)
npu KaXxaon HOBOW nepepave kaapa. HauanbHoe 3HayeHne Homepa DSN MoxeT onpeaensaTbcsi CnyyanHbiM
obpasom.

* [NosieneHue Mapkepa u3MepeHUs pacCmMOosHUS.
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[inga ka)kgoro norny4yeHHoro Kazipa npoeepaeTca nocnegosarenbHocTb FCS. Ecnv nocnefosarenbHoCTb
FCS HenpaBunbHa, Kagp cuutaetcs ownbouHbIM 1 oTbpackiBaeTcs. Tonbko Kafpbl ¢ NPaBWILHOW NOCNERo-
BarenbHocTbio FCS noaepratotca fanbHenwen obpaboTke.

Korzia NnpyHATLIA Kafip UMEeeT afipec HazHauYeHUs, OH lomkeH 6biTb oTOpoLLeH, ecrnv aapec HasHa4YeHua
He coBrnagaeTt ¢ afpecoM NPUHMMAIOLLETo Y3na.

6.1.1 Bpemsi npubbiTusi/Bpema ornpaBneHus

BpeMsi npubbLITUA U BpeMS OTNPaBNEHUs KaapoB MOryT BbITh UCMOMNbL30BaHbl AN onpefieneHns MecTo-
HaxoXAeHUsl. BNMHK-NOCLLTOK OAHOHANPABNEHHOM CBSA3M (KaK 3TO onpeferneHo B pasgerne 7) camux no cebe
JOCTaTou4HO, YTOObI BLIMOIHUTL OHOHaNpPaBNEHHOE ONpeferneHne MECTOHaXOXKAEHNSI METOO0M pasHULibl BO
BpemeHu npubbitua (TDOA). OnpeageneHne MeCTOHaXOXKAEeHUs, OCHOBaHHOE Ha [1ByXCTOPOHHEM U3MEPEHUN
pacCTOSIHMS,, BOBMOXKHO TaMm, i€ METKA MOTYT OCYLLECTBIATL (paKynbTaTUBHYIO [BYCTOPOHHIOI CBS3b (KaK
onpefereHo B pasfene 8), a Talke cnocobHbl TOYHO (PUKCMPOBaTh METKA BPEMEHU Nepefavm 1 NofyYeHus.

6.2 MNocnepoBarensHOCTHL NpoBepku Kagpa (FCS)

MocnepoBarenbHocTb FCS nosiBnserca B KoHue niboro kaapa. [invHa nocnegoearefnibHoctu FCS co-
craBnsieT 2 oktera, U FCS copepxut 16-paspsagHyto ctaHgaptHyio (ITU-T) koHTponbHyio cymmy CRC. Mo-
cneposarenbHocTb FCS BhlMMCNSAeTcs Haa NONHLIM Kaf\pPOM, HaYMHas ¢ OKTETa(0B) ynpareneHus kagpom. MNo-
cnefoBarenbHocTb FCS flomkHa paccynTbiBaTbCA C MOMOLLLIO CNEAYIOLLEro CTaHAapTHOTO NMOPOXAAIOLErO
MHorouneHa 16-i creneHu:

Gg(X) = X1+ x12 4+ x5+ 1.

MocnegoBarensHocTb FCS pomkHa 6bITb paccuuTaHa Ang nepenadyv, MCnonb3ys Crieflyiowuini anro-
pUTM:

- nycTb M(X) = bpXX =1 + by xk=2+ __+ b _ X+ b, _ ; — MHOTOUrEH, NPEACTABNSIOLMIA NOCeA0BaTENb-
HOCTb BUTOB, AN KOTOPbIX PACCUMTLIBAETCS KOHTPOSIbHAS CYMMA;

- yMHoxatoT M(x) Ha x'6, uTo naet MHorouneH x16 - M(x);

- penat x16 - M(x) no moaynio 2 Ha NOPOXAAIOLMA MHOFOUNEH G,g(X) Ana nonyyeHns MHorouneHa
octarka R(x) = rx1S + r,x14 + .+ 1 x + 15

- none FCS onpenenaerca koadduUUMeHTaMn MHorouneHa octarka R(x).

3aecb ABOUYHbIE MHOrOYNEHbl NPEACTaBNATCA B Buge GUTOBLIX CTPOK B nopsake yobiBaHUsa cTeneHu
MHOrouqneHa.

B KkayecTBe npMMepa pacCMOTPUM Kaa p NoaTBepaeHUs 6e3 nognexallyx nepefaqe AaHHbIX U criefyto-
Wi 3-6aiiTHbIW 3aronoBok:

0100 0000 0000 0000 0101 0110 [kpaiiHWii nesbIl BUT (by), Nepenaerca nepsbiM]

FCS ans sroro cnyyas 6yaer BulMAAETL Crenylowmum obpa3oMm:
0010 0111 1001 1110 [neBbI pa3psg (rg), NepesaeTcs nepsbiM]

T eeeemeeeeeeeeeeeenienneeans r
0 15
TunuyHas peanusauus nsobpadkeHa Ha puUcyHke 16.

FeHepupytowwui MHorouneH CRC-16 G(x)= x™ + x'2 +x° + 1

BxopHble AaHHbIE

Ip I 1 13 Iy Is Te I; I3 Ig Iy Iy Iz 13 Ii4 I)5

Wnvuvianusmpoeats perucTp octatka (¢ Ip o I'y5) 8 HOMb.

CpsuraTs 3aroflOBOK U NepefaBaemMblie AaHHbIe B AenuTenb B Nopaake nepegaun (Mnaguwmii 6ut enepeg).
Mocne Toro kak nocnegHui 6UT NONs AaHHLIX GABUHYT B enuTesb, perucTp octartka cogepxvt FCS.

FCS pobaenaeTca K NONI0 AaHHLIX, 103TOMy Iy NepeaacTen NepebIM.

W N =

PucyHok 16 — Tunoeas peanusauum nocriegoeatensHocTu FCS
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7 OpHoHanpaBneHHas cBsA3b — ONIMHK-NOCbLINKa

OCHOBHOW pexum paboTbl — 3TO MPOCTasi OAHOHAaNpPaBfeHHas CBA3b MOCPEeACTBOM ONMHK-NOCHINOK,
nepegatoLmx naeHtTudukarop metku (ID) nHpacTpykType.

OnuHa kagpa GnuHK-NOCKINKM MUHUMU3UPOBAHA ANS 9KOHOMUMW SHEPrMU U 3UPHOTO BPEMEHU, MaKkcu-
MU3UPYA TakuM 06pa3om BpEMS XKU3HU BaTapei U NAOTHOCTb METOK. BRIMHK-MOCLINKM Ha 3TOM YPOBHE BMOSIHE
A0CTaTOvHO ANs MAEHTUdUKALMKU METKM-OTNPaBUTENSA, a ecnu GNMHK-NOCLINKa NonyyeHa HeCKONIbKUMU CUH-
XPOHU3UPOBAHHLIMU MO BPEMEHM y3naMn UHAPACTPYKTYPbI, 3TO SABNSIETCA AOCTAaTOUHbIM TaKXKe AnA NO3nLm-
OHMPOBaHWA (ONpeaeneHnss MeCcTOHaxXoMaeHUs) METKU-0TNpaBuTens.

Pa3spelueHo gBa BapuaHTa KOAMPOBAHUSA, B O4HOM U3 KOTOPLIX MPUMEHSIETCA TUN UAEHTUdMKaTopa MeT-
kn no [OCT P UCO/MSK 15963, a B apyrom — no [18]. B meTke MOXET MCNonb3oBaThcsl N0GON BapuaHT. UH-
dpacTpykTypa AomKkHa ObITb cCnocobHa aekoauposaTk 06a BapuaHTa. KoanpoBku onpegeneHbl B NOANYHKTaX
HUXeE.

BrnuHk-noceinka — 310 nepuoauyveckn nepegasaemoe coobweHue. OBbIMHO nocne oTnpaBku ONMHK-
MOCLINKN METKA NEPEXOAMUT B CNsSALLEE COCTOAHME C MEHbLUMM NoTpebneHnem 3Heprum, oTCUUTbLIBas nepuoa,
Korga nogowaeT oyepenb OTnpaBku cneaytowein GnmHk-nocbirikn. K nepuoguyHocTy otnpaeku OnMHK-NOCHINOK
AOMKHbI ObITb NMPUMEHEHbI CryyYaiHble konebaHus Tak, 4ToObl MEeTKM C BNU3KUMKU YacTOTaMKU KPUCTaNsOB He
0CTaBanucb 3abnoKMpPOBaHHbLIMU, KOTAA MX NEpPeaavn AONroe Bpems BCTYNaloT B KONMU3UIO.

7.1 KoaupoBaHue kaapoB GIIMHK-NOCHINOK ¢ MAeHTU(PUKATOPaMMK METOK
no FOCT P UCO/MIK 15963

OT0 KOAUpPOBaHME NepeHOCUT naentTudukatop no FOCT P UCO/MIK 15963 u ucnonb3yeT KOaUPYOLLMIA
OKTET 3aronoBka, onpeaensiowmi ocTaswmecs nons kagpa. PUcyHok 17 nokasbiBaeT Nona BHYTPU Kagpa.

ONUMOHANBHLIMA PaCWUPEHHYIN

Wnentndukarop no ISONEC 15963. 6 okteTos naenTuchukatop (Ex-ID). 0/3-34 okreta [y o
1 oxrer 1 okret 1 okTeT 1 okret 1 oxtet 4 oxvera 0/1 oxter 1oxrer | 1okver 1-32 oxtera YHUCRO OKTETOB 2 oktera
Ynpasnenve | Mopsakoesiit | 3aronosok Knacc 7 dmraTop | Ung ¢ Ravumk Ucrounuk | Anuna | PacwsmperHbin DaHHbie KoHtponeHas
kagpom (FC) Homep KOAUPOBaHMS | pasmewenns | npouasoautens | Top MeTkU | TemRepaTypel Ex-10 Ex-ID | naentucpukatop | npunoxenns cymma

/| oxos

Ynpaenenue kaapom (FC) 3aronoBoK KOAUPOBAHUS
Bur0 | Bur1 [Bur2 [Bur3 [Burd [But5 [ Bur6 [ Bur7 But 0 [ Gur 1 [Gur2 [Bur3 [Bur4 [ Gur5 [ 6ur 6 [ Bur 7
1
o [ 1 0 0 | o o | o CocrosHue [NeyxyposHesan TSD | Koawposakue
Muorouenessie sFe | Heranpeca Het IEEE P P
nonyyatens | waeHtudmkaTopa

PucyHok 17 — KoauposaHue kagpa GrmHK-nocbinku ¢ naeHtudgunkatopom no [OCT P UCO/MOIK 15963

7.1.1 Cy6-nonsa kagpa 6nMHK-NOCkINKK ¢ uaeHTudukaTtopom no UCO

OTtaenbHble cy6-nons, NoKkasaHHble Ha PUCYHKe 17, OMMcaHbl B NOANMYHKTAX HUXE.

7.1.1.1 YnpaeneHue kagpom (FC)

FC (okTeT) kagpa GrnMHK-NOCLINKKU, KOTOpPbIA HeceT naeHTudukarop no FOCT P UCO/MIK 15963, umeet
dmMKkcupoBaHHoe 3HadeHue 0x05, cnyxallee npu3HakOM YHUBEPCANBHOMO Kagpa AaHHbIX C KOPOTKUM 1-OkK-
TETHbIM YNpaBneHueM kaapa, OTCYTCTBUEM ajpeca HasHa4yeHus U agpeca UCTOYHMKA Mo [18], a Takke yka-
3blBaoLLee, 4YTo uaeHTudukarop metkm no FOCT P UCO/MIK 15963 nepeHocuTca aanee B kagpe. Agpec
HasHa4YeHusi He TpebyeTcs, NOCKOMNbKY BNUHK-NOChINKA — 3TO LUMPOKOBELLATENbHbIA Kaap.

7.1.1.2 NopsaakoBbI HOMEP

MopaaKoBbI HOMEp OKTETa COAEPKUT TEKYLLIEE 3HAaUYEHKE NOPAAKOBOrO HOMepa AaHHbIX (Data Sequence
Number, DSN). Homep DSN BcTaensietcsa B ucxoasawmin kagp 6nuMHK-nockInkK, nocne yero Homep DSN ysenu-
yupaetcs Ha 1 (Mo moaynto 256)*.

7.1.1.3 3aronoBok KoagMpOBaHUSA

OKTeT «3aronoBoOK KOAMPOBaHUA» UMEET PsA AOMONHUTENbHbLIX CyB-noneii, onpeaensiioux ocTanbHoe
cogepxumoe kagpa. OHu onpeaeneHbl B Tabnuue 13.

* [pu kaxdol nepedaye.
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Tabnuya 13 — 3aronoBok KOAUPOBaHUS CyO-nonei B Kagpe GnuHK-NOCLINKK, HecyLleM uaeHTudmkatop no [OCT P
UCO/MSK 15963

Homepa

Mons 6UToB 3HaveHus

Pexum KoguposaHus 7,6 3T0 ABYXOUTOBOE MNOMe OnpefensieT PexnM KOQUPOBaHUS Kagpa co cregyolmmim
3Ha4YeHnAMNn:
0, 0 — 3ape3epBMpoBaHO
0, 1 — kaap BrMHK-NOCLINKA He UMEET LOMOSNHUTENBHOTO PAcLUMPEHHOMO UAEH-
TudpukaTopa
1, 0 — Kagp GrWHK-NOCLINKN HeceT AOMNOMHUTENbHbLIA paclUMpPEHHbIR NLeHTUdN-
KaTop
1, 1 — 3ape3epBUpoOBaHO

Hanu4une gaHHbIX AaT- 5 OTOT B6UT onNpefenseT, COAEPXUT NU KaZp AaHHble JaT4WKa TeMnepaTypel, o cre-

YMKa TemnepaTypbl YIOLLMMU 3HAYEHUAMM:

0 — HeT AaHHbIX AaTunKa TeMnepaTyphl
1 — AaHHble AaTuvKa TeMnepaTypsl NPUCYTCTBYIOT B Kagpe ABYXYPOBHEBON Tene-
MeTpuu

[ByxypoBHeBasA Tene- | 4,3,2 | 3T 6GUTbl AOCTYNHLI ANSA CUTHaNW3auuWM 3Ha4YeHUd U3 Tpex oThenbHbIX GUToB
MeTpus LBYXYPOBHEBBIX JaHHbIX AaTYMKOB TENEMeTpNM. 3Ha4eHne 1 Ucnonb3oBaHue 3a-
BUCUT OT uieHTuduKaTopa M3roToBUTENA MeTKW. MpuMep Ucronb3oBaHusA: Ana
nepefayn COCTOSAHUSA KHOMKK COOBLUEHWIA, TpUrrepa AaTinka BUXEHUS, WU CUr-
Hann3auunm 3aljnTbl OT BCKPEITUA

YpoBeHb 3apsfa akky- 1,0 OTu BUTLI UCNONB3YIOTCA ANSA CUrHanua3auum coctoaHusa 6atapen co cnepyoLm-
MynsTopa MW 3HAYEHUSAMN:

0, 0 — 6aTapes xopoLuas

1, 0 — Garapena 10 fo 30 %

0, 1 — 6atapes 0 go 10 %

1, 1 — MeTKa He npepocraBnAeT COCToOAHUE 6aTapev|

MpuMevyaHne — O3TOT 3arofioBOK KOAUPOBAHUA MOXET UFHOPUPOBATLCH, YTOOLI OTNPaBUTL BIUMHK-NOCHINKY
MWUHMManbHOW ANWHEI, NpUBEAEHHYIO Ha pucyHke 18. Ecnu 3aronoBok kogupoBaHWA ONyLWEH, MOXHO NPefnonoXuTb, YTO
3HaYeHWs ABYXYPOBHEBOI TENEMETPUM U YPOBHA 3apafa Gatapen nubo HensBeCTHbI, NGO HEU3MEHHL! CO BPEMEHM Ka-
Koro-nmbo 13 npefblayLnx OTHETOB, U B Kagpe He AOMKHO ObiTb Kakux-nubo AOoNONHUTENbHLIX AaHHbLIX. MeTka MoxeT
OTNP&aBNATb KOMMNO3ULMIO BINUHK-NOCHINOK MUHUMANbHON ANWHBLI U GoNbLUEH ANUHBI.

Waentndukatop no MOCT P MCO/M3K 15963;
6 okTeToB
1 okTer 1 okTer 1 okret 1 okter 4 okTeta 2 okTeTa
YnpaeneHue | MNMopsakoBbiv Knacc MaeHTudmkartop WaeHTtucomkatop | KoHTponbHasn
Kagpom HoMep BblgeneHna npoussoanTens METKM cyMmma
0x05

10 okTeToB MUHUManbHOI BAVMHK-NOCLITKKU ¢ UHAeHTUdUKaTopom no MCO

PucyHok 18 — KogupoBaHue kagpa GriMHK-NOCHINKM MUHUMaIbHOW ANWUHE ¢ uaeHTUdUkaTopom rno UCO

BnuHK-nocbinka MMHUMANLHOW ANUHBLI MOXET UCNONb30BAaThbCS, KOFAa HET HMKAKOW AOMOMHUTENbHON
uHopmauum, YTobbI NEpeaaTb Apyrum, Kpome naeHtucpukaropa metku. bonee anuuHas gopma koauposa-
HUA BNUHK-NOCLINKM MOXET OblTb MCMONb30BaHA, KOrga MeTKa A0IKHA nepeaaBath AONOMHUTENbHYI0 UHGOP-
Mauumio.

7.1.1.4 Naentudukarop no FOCT P UCO/MIK 15963

6-okTeTHOEe none uaeHtudukaropa no [OCT P UCO/MOK 15963 cocToMT U3 OKTETA KOAA KaTeropum,
oKTeTa uaeHTudukaropa U3roToBUTENS U YETLIPEX OKTETOB MAEHTUdUKATOPA METKK, KOTOpbIE onpeaensaioTca
cneayowmm odpa3om:;
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Tekywaa kareropus — 0, Takum 06pasom, aT0 BOCeMb GUTOB «0».

MaeHTUduKaTop U3roToBUTENS:: 3TO YHUKAmNbHbLIA KOA WU3roTOBUTENS METKU. OAUH U3roToBUTENb MO-

KET UMETb HECKOSMbKO MPUCBOEHHBIX €My uaeHTudukaTopos. NaeH-
TUUKATOP U3rOTOBUTENS ONPEAENAET MHTEPNPETALUMIO AaHHbIX EXT.

MaeHTudukaTop METKU: YHuKanbHbI naeHTudukaTop Metku (4 Gaira).

7.1.1.5 [laHHble gat4yuka TemnepaTtypbl
3TOT AONOMHMTENbHbLIN OKTET NpeacTaeneH, ecrnv 6ut TSD B 3aronoske KOAUPOBAHMA YCTAHOBIEH B 1.
OTOT OKTET NpeaCTaBnseT TeMnepaTtypy kak 8-OMTOBOE Lienoe 4nMcno co 3HaKOM B AuanasoHe oT —128

ao +127 °C,

7.1.1.6 [ONONHUTENbHbIA pacLUMPEHHbIN naeHTudgukaTop

3TO AONONMHUTENLHOE NOSE NPeACTaBneHo, ecnu dutbl pexxuMa koampoBaHus (7, 6) B 3aronoBke Koau-
poBaHNA ycTaHOBMNEHb! paBHbIMKU 1, 0. Koraa pacluMpeHHbli uaeHTudukaTop npeacraBneH, OH COCTOUT U3
OKTETa UCTOYHMKA pacCLUMPEHHOro naeHtudukaropa (Ex-ID Source), okTeTa ANWHbLI PACLULMPEHHOTO WAEHTU-
dukaropa (Ex-ID Length) n nons nepemMeHHO AnuHbI EXID, KOTOpbIE ONPEAENSIOTCA CNEAYIOWLMM 00pa3oM:

Ex-ID Source:

Ex-ID Length:

ExID:

OTOT OKTET onpeaenseT UCTOYHMK naeHTudukartopa (opraHmsauma-mHULMaTop u/vnm
TUMN KOAMPOBKK naeHtTudukaropa). 3HavyeHua 0—255, BoiaensieMble B COOTBETCTBUM
¢ Tabnuueit 15.

3TOT OKTET onpeaenseT ANUHY PacLUMPEHHOTO uaeHTUdUKaTopa B OKTETaX, Kak no-
kasaHo B Tabnuue 14. butel 0—4 npeacTaBnAwT YMCNO OKTETOB, a 6utbl 5—7 3a-
pe3epBMpPOBaHbI, AOMMKHbI ObiTb YCTAHOBMEHbLI B HOMb NPU nepegade u MOryT ObiTb
MPOUrHOPUPOBAHbLI NPU MOMYYEHUN.

MaeHTUKUKaLUMOHHbIN HOMeEp. ExID 3aHuMaeT crnegyiowme n 6anT nons paclumMpeH-
HOro naeHTudmkaropa, rae n — AnvHa paclmMpeHHoro naeHtudmkaropa, AeneHHas
Ha 8, unu crnegyowee HanbonbLLEE LEenoe Yucno, ecnu pesynsrar 0yaet 4poGHbIM.
3HaueHue Ex-ID Length 0 o3nauaer 256 6ut unmn 32 oktera. HaumeHee 3Havawme
6uTbl Ex/ID oTNpaBnsioTCs NEPBLIMU, U OKOHEYHbIE OuTbl ExID B ni06OM 4aCTU4HO 3a-
MONHEHHOM NOCMeHEM OKTeTe BbIPaBHWBAKOTCA B HaUMeHee 3Haqalwue Outbl 3TOro
OKTeTa, @ Hencnonb3yemMble OUTbI YCTAHABMBAIOTCS B HOMb.

Ta6bnuya 14 — OnuHa Homepa Ex-ID

AnunHa Homepa Ex-ID 3apesepsBupoBaHb!
b0 (MnagLwuit 3HavYaluii 6UT) — b4 (cTapLUnii 3HaYaLLmii 6UT) bs — b,
00000 1 okTeT 000
10000 2 okTeTa
01111 31 okTeT
11111 32 okTeTa

Tabnuya 15— Kogbl UcToUHWKa HOMepa Ex-ID u ux sHa4yeHne

MNCToYHMK HoMepa
Ex-1D

Onucaxune

C 0x00 no OxBF

BapesepsupoBaHo. CtaHgapT MCO/M3K MoxeT onpefennTe 3TU KOAbl UCTOYHUKA HOMepa
Ex-ID B 6yayLyux Bepcusax aToro craHgapra

C 0xCO0 no OxFF

OnpegensieTcs narotosutenem. Marotosutenn MoryT onpeaenuTb CBOU cOGCTBEHHBIE 3Ha-
YeHUs ANA STUX KOJOB UCTOMHUKA Homepa Ex-ID. UHTepnpeTauusa sTUX KO OB 3aBUCUT B
3TOM Crny4ae OT WAEHTUUKATOPa N3roToBUTENA, onpeaeneHHoro B 7.1.1.4 unu BxoasLlero

B coCTaB uaeHTudukatopa MeTKU no (18], onpeaeneHHoro B 7.2.1.3

7.1.1.7 EXT-gaHHble
3T0 none ABMSETCA paclUMpeHneM, No3BOnAWUM ONMHK-NOCHINKE NEPEHOCUTL CNeLMUIECKYIO UH-
dopMaLmn n3rotoButens. MHTepnpetauus AaHHbIX B 9TOM None 3aBUCUT OT uaeHTuuKaTopa n3rotoBuTens

(cm. 7.1.1.4).
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7.2 KogupoBaHue KaapoB ONMHK-NOCBLINOK ¢ naeHTU(dMKaTOpoM MeTku no [18]

OT0 KoaMpoBaHWe HeceT 64-OMTOBLIN paclUMpeHHbLIN YHUKanbHLIA uaeHTudukarop (EUI-64) no [18],
npefocTaBnAs COBMECTUMYIO agpecaumio B pamkax ctaHgaproB MMOP (IEEE). Ha pucyHke 19 nokasaHbl
nons BHYTpU Kaapa.

O o
uaeHTndukarop (Ex-ID). 0/3-34 okreta MepemeHHoe 4NUCNO OKTETOB
1 oxrer 1 okrer 8 oxveroB 1 oxrer 0/1 oxrer 1okrer | 1 okrer 1-32 okrera 1 oxvrer | MepemeHHoe YnCno oKkrevos 2 oKrera
Ynpaenenue | Mopaaxoswift| Maentudukatop | 3aronosok Aarumk Anvna | P p P: pesnbie (EXT) Kontponohan
kagpom (FC) Homep |meTtru (MAC-appec)| xogupoBanms | Temnepatypsi |  Ex-ID Ex-ID | waeHmdukatop EXT AaHHbe cymma (FCS)
0xC5

;
;
:
F
.
’
;
f
/ -
.
’ S
; .
.
.
;
’
;
;

Ynpasnetue kagpom (FC)
ButO | But1 [ Bur2 | Bur 3 | Bur4 [ Bur5 | bur 6 | bur 7
1 [ o] 1 0 o [ o 1 1
64-6UTHBIA
SFC Het agpeca

appec
nom Tensa
e MCTOMHMKA

MHorouenesusie

PucyHok 19 — KogupoBaHue kagpa 6nuHk-nocbUkn ¢ ugeHtTudgpukatopom no 18]

7.2.1 Cyb-nona xagpa 6nMHK-NocbLINKM ¢ uaeHTudnkaTopom no [18]

OtaenbHble cyb-nons, nokazaHHble Ha pUCyHKke 19, onucaHbl B NOANYHKTAX HUXKeE.

7.2.1.1 YnpasneHue kagpom (FC)

FC (okTeT) kagpa brnumHK-nocbInKK, Hecylero uaeHtndgukarop no [18], nmeer pukcupoBaHHOe 3HaYEHne
0xC5, osHaualollee yHUBepcanbHbIi Kaap AaHHbIX ¢ KOPOTKUM 1-OKTETHBLIM MOFIEM ynpaBneHus kaapom, 6e3
agpeca HasHa4eHus n ¢ 64-DUTOBbLIM aapPecoM UCTOUHMKA (MaeHTdMKAaTOpom MeTKK). AZlpec HasHaYeHUsa He
Hy>XKeH, TaK KaK OrMHK-NoCblfKka — 3TO LUMPOKOBELUaTeNbHbIA Kaap.

7.2.1.2 lNopsagKkoBbIi HOMep

OKTeT NopsiIKOBOro HOMepa CoAePXKUT TeKylliee 3Ha4eHne NopAAKoOBOro Homepa AaHHbix (DSN). Homep
DSN BcTaBnsieTcs B ucxoasiuin kKaap 6nuHk-nocbinku, nocrne Yyero Homep DSN yBenunuusaetca Ha 1 (no Mo-
aynio 256)*.

7.2.1.3 NaeHtudpukarop metku (EUI-64)

MaeHTudukatop MeTku B Npeaenax 3Toro Kajpa OnMHK-NOCbINKW — 310 64-6uTOBbLIN agpec UCTOYHUKA,
cootBeTcTBYloWmin EUI-64. Kaxxgaa merka, npumeHsiiowas Takoi ¢opmar GrnMHK-NOCLINKU, AOMKHA UMETb
yHuKanbHblit EUI-64 naeHtudukarop. O6bIMHO OH Ha3Ha4YaeTcsA BO BPeMs M3TOTOBMEHUA YCTPOWCTBA U Mo-
CTOSIHHO B HEM XpaHMUTCS.

7.2.1.4 3aronoBok kogMpoBaHus

OKTeT «3aronoBoK KOAMPOBaHUSA» MMeET psj cyb-nonei, onpegensiowmx octanbHoe coAepKUMoe Ka-
apa. OHu onpeseneHbl B Tabnuue 16.

Tabnuya 16 — Cy6-nonqa B cocTaBe NoNA «3arofloBoOK KOAUPOBaHUA» Kagpa GrNMHK-NOCLINKK, HecyLlero uaeHtnduka-
TOp MeTku no [18]

Mona Homepa 6utos 3HaueHus

Pexum koanposaHua 7,6 3710 AByx6MTOBOE NoOMNe onpefenaer peXXum KOAMPOBaHUA kaapa co
crneAyioLMMIN 3HAYEHUSIMMU:

0, 0 — 3ape3epBMpOBaHO

0, 1 — kaap ONUHK-NOCHLITKM HE UMEET AONONMHUTENBHOTO pacLLUMpPEH-
HOro uaeHTndukaropa

1, 0 — 6Kkaap GrUHK-NOCLUTKN HECET AONONHUTESNbHbIA paclUUPEHHBIR
unaeHTudukarop

1, 1 — 3ape3epBupoBaHO

* lNpu kaxdoii nepedaye.
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OxoHyaHue mabnuyb! 16

Monsa Homepa 6utoB 3Ha4yeHus
Hanwumne gaHHbIX paTum- 5 OTOT 61T ONpeaenseT coAepXUT N Kaap AaHHbIE AaTyMKa TeMnepa-
Ka TeMnepartypbl TYpbl CO CreAYIOLLUMK 3HAYEHNAMMW;

0 — HeT gaHHbIX AaTyuKa TemnepaTyphbl
1 — AaHHble AaTuMka TemnepaTypbl MPWUCYTCTBYIOT B kaape ABYX-
YPOBHEBOW TENemMeTpum

[OByxypoBHeBas Tereme- 4,32 3TU 6WTbI BOCTYMHBI ANS CUrHANU3ALMM 3HAYEHWNIA U3 TPEX OTAENbHbIX
Tpus BUTOB ABYXYPOBHEBLIX AaHHLIX LATUAKOB TeriemeTpun. 3HauveHne K
UCMonb30BaHUe 3aBMCUT OT WMAEeHTUdUKaTopa W3TOTOBUTENA METKM.
MpuMep Ucronb3oBaHUA: AMNA Nepeaaqn COCTOAHUA KHOMKN coobuye-
HUIA, TPpUTepa JaTuvka ABWKEHWA WU CUTHaNMsaum 3awmTbl OT

BCKPbITUA
YpoBeHb 3apffa akkymy- 1,0 OTu 6UTLI Ucnonb3yloTes AN CUrHanNM3aLUun coctosHuA GaTtapen co
nsTopa CriefyIoLMMK1 3HaUYEHUAMM:

0, 0 — barapes xopowas

1, 0 — BGarapes 10 go 30 %

0,1 —barapea 0 a0 10 %

1, 1 — meTKa He npegocTaBnaeT coctoAHue barapen

MpumeuaHue — PaspellaeTcs onNycTUTb STOT 3arofloBOK KOAMPOBaHUA, YTODbLI OTNIPaBUTL BNIMHK MUHWUMaNL-
HOW ANWHBI, NOKa3aHHbIN Ha pucyHke 20. B aTomM criyvae MOXHO NpeAnonoXuTb, YTO 3HaYeHUs IBYXYPOBHEBON Teneme-
TpUM U YpOBHA 3apsaaa batapen nbo HensBecTHLI, NMMBO HEM3MEHHBI CO BPeMEeHU Kakoro-nvbo vzs npeaepiaywmx oTyeTos.
B atom crniyuae B kagpe He MOXET ObITb Kakux-nvbo AononHUTENBHBLIX AAQHHLIX.

1 oktet 1 okTeT 8 oKTeToB 2 okteta
12 oKTeTOB MUHUMAIBHOTO
Ynpaenenne | MopsiokoBbii 64-GuTHbii KoHTponbHas Kagpa BnnHK-MOCckIIKK ¢
KaapoMm HoMep naeHTndguratop cymma naeHTUdukatopom no [18]
METKU
0xC5

PucyHok 20 — KoaupoBaHve MMHMMAarsHoro kagpa brmHk-nocbinku
¢ naeHTudukaropom no [18]

MuHUManbHasa GrNUHK-NOCHINKa MOXET UCMOMNB30BaTLCA, KOIla HET HUKAKOR AoNoNHUTEeNbLHOW nHopMa-
yun, 4ytobLl Nepeaathb ApYruM, Kpome ngeHTudukaropa MeTkn. bonee AnMHHbIE hopMbl KOgUpOoBaHWS OrIUHK-
NOCBINIKW MOTYT OblTb MCNOMNb30BaHbl, KOrAa MeTKa MMEET AOMOMHUTENBHYI0 MHbOopMaUMo ANa nepegayu.
MeTKka MOXET OTNpaBnATb CMECE MUHUMANBHLIX U 6onee ANUHHBIX BrIUHK-MOCHINOK.

7.2.1.5 [laHHble gaTunKka Temneparypbl

OTOT [ONONHUTENBHLIA OKTET NpegcTaerneH, ecnu 6ut TSD B 3aronoBke KogUPOBaHWA yCTaHOBMEH B 1.
OTOT OKTeT MpeAcTaBnsaeT Temnepartypy kak 8-6MTOBOE LEnoe 4YUCro CO 3HakoM B guanasoHe oT —128
no +127 °C.

7.2.1.6 JononHUTENbHLIA paclUMpeHHbIR uaeHTUdUKaTop

OT0 HeobA3aTenkLHOE None NpeAcTaBneHo, ecnn BUTLI pexuma koaguposaHua (7, 6) B 3aronoBKke kogu-
poBaHuA ycTaHaBnueatoted B 1, 0.

KogupoBka 3T0ro dakynsraTUBHOMO Nons pacllUpeHHoro naeHTudukaTopa Takas Ke, Kak onpegeneHa
B nyHkTe 7.1.1.6.

7.2.1.7 3aronosok EXT

3aronoBok EXT — 3To ofHookTeTHan 6uTtoBasa KapTa, KoTopas onpefensieT U YKasbiBaeT AoNonHUTENb-
Hble cTaHAapTHble anemeHTbl pacluupeHHoro (EXT) nons faHHbiX. 3HaveHne 6utoB B OGMTOBOM kapTe 3a-
ronoeka EXT npuBegeHbl B Tabnuue 17. Kaxgbld OMT yKasbiBaeT BKIIOYEHNME HEODA3ATENBHOMO 3MeMeHTa.
Heobsa3aTenbHble aneMeHTbl MHAMBUAYarbHO ONUcaHbl B NOCIEAYIOWMX MYHKTaxX.
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Ta6nuya 17 — Onpegenenue 6utos 3aronoska EXT

Homep 6uTta | O6o3HavYeHue OnucaHune

0 BRL YactoTa nepeaaun 6nuHk-noceinok u npocnywusaxue (Blink Rate and Listening — BRL).
3TOT 6UT NO3BOMAET BKINIOYUTL NONS, YKasbiBaloLWme Ha TO, Kak YacTo MeTKa OTnpaBrsaeT
GNWHK-NOCKISKK, @ ecrni OHa crnocobHa NPUHUMATL KOMaHAbI, TO KOra OHa B CriefyoLLmii
pa3 6yaet cnywatb ux. Korga 6ut BRL paBeH 1, nona YactoTbl nepegaqn 6nmHKoB 1
npocnywusaHuns, onpeaeneHHsle B 7.2.1.8.1, Bkntodarotea B kagp 6nuHk-nocbinku. Korga
BRL paBeH 0, 3T nons He BKIoYaloTCs B kKagp GnUHK-NockINku

1 TLN MeTka ceitvac cnywaer (Tag Listening Now — TLN). TLN = 1 nokasbiBaeT, 4To MeTka Oy-
AT cnywaTtb HenocpeACTBEHHO Nocne aToii 6nuHk-nockinku. Ecnu nonsa «4actoTa nepe-
Aa4n GNUHK-NOCBINOK» U «NPOCAYLUMBaHUE » BKNIOYEHb! (TO ecTb korga BRL = 1), 6ut TLN
JOIMKeH cornacoBbIBaTb none GrnnHK-MockiNkn «ganee caywatoy» Tak, 4Tobel TLN 6bin
paBeH 1, korga Yncno BrMHK-NOCLINOK A0 CREAYIOLWEero NPOCNyLUMBaHUA PaBHO HYNIO, U
TLN 6bin paBeH 0 ANsi HEHyNEBOro Yncna GNMHK-NOCLINOK Nepeg NpocnywuBaHneM. Kor-
ga TLN = 1, a BRL = 0, ko npeambynkl, UCNonb3yemblil ANA NPOCNYLWWBaHUS, AOMMKEH
BbITb TaKUM Xe, Kak UCTofb3yeMblil ANA OTNpaBk1 GNUHK-NOCHINKK

2—7 R 3apesepBrpoBaHbl. OTNpaBNATCA Kak HyNU. 3T GUTLI 3ape3epBUpOBaHbl ANS UCNONb-
30BaHNA B ByQyLUX onpeaeneHnsx pacluMpeHHoro NCNonb3oBaHUs BIUHK-NOCHINOK

Mpumevanne — EcnupaanHbix EXT HeT, paspeluaeTca onycTuTb 3aronosok EXT. B aTom cnyyae MoxHo npea-
MONOXWUTb, YTO METKN He ByAyT crnyLlaTh OTBET Ha GIIMHK-MOCHLINKN.

7.2.1.8 daHHble EXT

3TO0 none sIBNAETCA pacLUMpeHMeM, No3BoNAIoWUM GAUHK-COOBLLEHNIO NEPEHOCUTE AONONHUTENbHYIO
uHcopmaumio. CoagepxaHnue HeKoTopelx AaHHbLIX EXT onpeaenserca saronoskoM EXT (cm. 7.2.1.7), octas-
LUMECH OKTETbI BKMIOYAIOTCA B AaHHble EXT KOHKPETHOTO U3roToBUTENA M AOMKHbI ObiTb UHTEPNPETUPOBAHBI
TONbKO €CNU U3rOTOBUTENA MOXHO ONPeaennTb No ero naeHtTndukaTopy cornacHo EUI-64.

OnuH cTaHaapTHbIN aNeMeHT* onpeaeneH B 7.2.1.8.1, OH MOXeT ObiTb MHTEPNPETUPOBAH HE3ABUCUMO
OT 3Ha4YeHusa ngeHtudukaropa EUI-64.

7.2.1.8.1 Yacrora nepegavn GrMHK-MOCLINOK U UHANKALMA NPOCNYLLUMBAHUSA

Mone «4acrtoTta nepeagayn ONUHK-MOCHINOK U npocnyLumBaHne» cocraBndeT 4 oKkTeTa B ANWHY U BKIOva-
€T TPU OTAENbHbIX CyDO-NoMnsA, ONMCAHHbLIX HUXE, KOTOPbIE MOKA3bIBAIOT, KAK YaCcTO METKa OTnpaBnseT OnuHk-
nocbInkn u Byaet nu oHa cnocobHa NnpuHMMaTh OTBET, @ €Cnu Aa, TO Korga oHa Byaert cnywiatb OTBET B Chne-
ayowmin pas. lNopagok nepegaymn aTux cyb-nonein cneaylowmin: «4actota nepegaym OnIMHK-NOCHINOK», 3aTeEM
«4YMCrO BNUHK-NOCHINOK A0 CMEAYIOLIEro NPOCYLUMBAHUS», @ 3aTEM «PEXUM NPOCHYLUIMBAHUAY . [IBYXOKTET-
HO€e cy6-none «4yacrtoTa nepeagayun ONUHK-MOCHINOK» oTnpaBnderca, Ha4nHaa ¢ HAMMeHee 3Ha4YMMOro oKTeTa.
Ecnu MeTka He MOXeT cnywartb W/UNU NPUIOKEHUIO HE HYXXHO 3HaTb MHAOPMALMIO 0 4acToTe nepeaadu
6I'IVIHK—I'IOCle'IOK, TOoraa 3TU YEThbIpe OKTEeTa «4acroTta nepeaadu ONMUHK-NMOCHLINOK U npocnywimBaHue» Moryt
ObITb ONyLUEHbI, B 3TOM cnyyae 6ut BRL 3aronoBka EXT gomkeH 6biTh ycTaHoBMnEH B 0.

7.2.1.8.1.1 YacroTa nepegaumn GrnmHK-NOCLINOK

Cy6-none «4acrtoTa nepegaum BrnmHK-NOCLINOK» UMEET ANUHY 2 OKTETa U KOAMPYET 4acToTy nepeaaqu
ONMHK-NOCLINOK, Kak onpeaeneHo B Tabnuue 18.

Tabnunya 18 — KogupoBaHue YacToThl nepegayn brmHK-nockLINok

But15 | Butr 14 | Butbl c 13 10 0 | [wanasoH nepmoaWYHOCTU NepeAaymn BrMHK-NOCLINOK, onpeaensaemblii 6utamu ¢ 13 go 0
0 0 OT11 go 16383 lMepuognyHOCTb Nepegayn B MUIIIIMCEKYHAAX.
HwnanasoH ot 1 mc o 16,38 ¢
0 1 OT 1 go 16383 MepuognyHOCTL Nepegayn B equHMLAx, paBHbIX 25 Mc.
HwunanasoH ot 25 mc 10 6,8 MUH
1 0 O11 po 16383 MepuognyHOCTL Nepeaayn B cekyHaax.
HnanasoH ot 1 ¢ go 4,5 vyac
1 1 — 3apesepBuUpoBaHO
MpumMevyaHune — VYkasaHHOe KofUpOBaHUE WUCMONb3yeTCA Taloke ANA HacTPOWKW NEPUOAMYHOCTU nNepepayu

6nmHK-noceINoK, 3HaveHne 0x0000 ucnonbayeTcs Ansi Bcero 16-6UTOBOrO Nomnsi, €Cnu STo Nosie NPUCYTCTBYET B KOHGUIY-
paLMOHHOM COOBLEHUN, HO He MEHSIET paHee YCTaHOBIEHHYIO YacToTy nepefaqn BrMHK-NOCHINOK.

* EXT-0aHHbIX.
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7.2.1.8.1.2 Konu4ecTBo OGNMUHK-NOCLINOK A0 Creaylowero npocnyLwmnsaHus

Cy6-none «konnM4ecTBo BNUHK-MOCLINOK A0 CReAYIOLIEro NPOCNYLUMBAHUS» COCTaBMSAET 1 OKTET U KOAu-
PYET OTCHET BpEMEHU B ONUHK-MOCLINKAX A0 CneayioLwero npocnyLmeanusi. 3HaueHus nonsl onpeaeneHsl B
Tabnuue 19.

7.2.1.8.1.3 Pexivm npocnyLLUMBaHuA

Cy6-none «pexuM NPOCIyLUMBAHUSTY — 9TO OAHOOKTETHOE NONe, KOAMPYIOLLIEE PEXMM NMPOCNYLUIMBAHUS,
Kak onpeaeneHo B Tabnuue 20. MaTb Mnaawmx GUTOB pexxMma NPOCNyLUMBaHUA YKa3biBAOT KOZ, KOTOPbIN
MeTka ObyaeT ucnonb3oBaThb ANst npocnyLwmsanus. UHaueuayanbHble KOAbl, paspeLleHHble K MPUMEHEHUIO HA
KaXxaoM KaHane, npusefeHbl B Tabnmuax 6 u 7. Tpu crapumx 6uta pexxuma npocnyLumMBaHus 3ape3epBupoBa-
Hbl AN UCNONb30BaHUA B OyayLLEM.

Ta6nuya 19 — Yncno GNUHK-NOCHITOK A0 CIIEAYIOLWEro NPOCyLUMBaHNSA

Yueno 6nmuHK-NockLINOK

A0 crefytoLero SHaveHne
NPOCHyLUMBAHUA
255 MeTka He ByaeT cnywatb
254 MeTka Gyaet crnywarb, HO TONBLKO NOcne Toro, kak 6yAyT oTnpasneHsbl cnegytowue 254
unu 6onee GNUHK-NOCHINOK
253 MeTka Gyaert cnywars nocne cneayrowmx 253 GrMHK-NoCHINOK
2 MeTka 6yaeT cnyLiaTe nocne cneayrLmx 2 6rUHK-NoChINoK
1 MeTka 6yaeT crnylaTe nocne oTnpaBku cneaytoLeid BriMHK-NoCkINKKU
0 MeTka GyaeT cnyLaTb nocne oTnpasKku 3TOM BITUMHK-NOCHINKN

Tabnuya 20 — KoaupoBaHue pexnma npocnyLunBaHus

but 7 But 6 But 5 But 4 But 3 But 2 But 1 But 0

R R R BenununHel B AnanasoHe ot 1 go 24

3apesepBupoBaHbl (NepegatoTcs Kak Hynu) | Onpenenstot kog npeambynel, KOTOpLI MeTka ByaeT ncnonb3osaTh Npw
npocnyLUNBaHUN OTKNUKa

8 1By XCTOPOHHSASA CBA3b — MHOpMaLUOHHbIE COOOWeHNA

3TOT AOMNOMHMTENbHBIA pexum paboThbl AenaeT BO3MOXHbIM ABYXCTOPOHHMI OOMEH AaHHbIMU MeXay
UH(PACTPYKTYPON U MeTKamu. [BYCTOPOHHIOID CBA3b WHULUUWMPYET MHAPACTPyKTypa, OTBeYas Ha OnuHk-
MOCbINKY, KOTOpas BKIOYAET ykasaHue Ha TO, YTo MeTka ByaeT cnywarb oTBeT (cMm. 7.2.1.8.1).

[BYCTOPOHHSS CBAI3b MCNONb3yeT hopMaT KOAMPOBAHUA MHAOPMALMOHHBLIX COODLLEHWIA, onpeaeneH-
HbIli B 8.1. [etanu paboTkl B pexxume ABYCTOPOHHEN CBSI3U onpeaeneHsl B 8.2.

8.1 MHdopmaLmnOHHbIe cO0OLEeHuA

KoauposaHue kaapa AaHHbIX UCNOMb3yeTca ANA ABYCTOPOHHEN CBA3U, KOTOpas ABMAETCH AONOMHUTENb-
HOW YacTblo HacToAWero craHgapta. OAHOCTOPOHHAS nepeaaya OGnuMHK-NOCHINOK U3 METKM B MHPACTPYK-
TYpYy AOCTaTOMHa ANA peanu3auuuM CMCTEMbl NO3ULMOHUPOBAHWA peanbHoro spemeHun (Real Time Locating
System — RTLS), ucnonb3yioLlein anroputm pasHuubl Bo BpemeHu npubeitua (TDOA). [IByCTOPOHHSAS CBA3b
Aenaet BO3MOXHbIMU AOMOSHUTENbHbIE (YHKLUMK, TaKWe KaK ynpaBneHme MeTkaMmu, a Takke nsMepeHue pac-
CTOSIHWUSA N0 BPEMEHU pacnpocTpaHeHus paguocurHana (Time of Flight — TOF), gatowiee BO3MOXHOCTb Ornpe-
AeneHnsa MEeCTOHaX0XAEHUA METKM C MOMOLLbIO PYYHbIX YCTPOWCTB Unu peanusaumm cuctembl RTLS Ha oCcHO-
Be namepeHus TOF.

Onpegensemoe 3aeCb KOAMPOBaHME NOALEPHKUBAET Nepeaaqvy kaapoB AaHHbIX YPOBHA Pa3NUYHbIX NpU-
NOXeHui B 060MX HanpaBneHUAX Mexay MeTkamu u MHPPaCTPYKTYpoi. [inA Takon CBA3n HEOOXOAUMO BKITHO-
YyaTb 06a agpeca (MaeHTudnKaTopa) — UCTOYHMKA U HazHaYeHus. KogmposaHue, ucnonb3yemoe 34ecb, CooT-
BETCTBYET KOAUPOBAHUIO Kaapa AaHHbIX no [13].
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2 okreTa 1 okreT 2 okreTa 2 vnu 8 okteToB | 2 unu 8 okreros | MepeMeHHOe YUCO OKTEeTOoB 2 okrera
Ynpasnenve Mopsakosbii | MaeHTudmkaTop Agpec Agpec [laHHbe NpunoXeHs KoxTponbHas
kappom (FC) HoMep NPUNOXEHNUA nonyvarens WUCTOYHUKA cymma
y "-~---.._.___-
\ e,
. Rt LTSN .
-‘ BRRA Ll TTTOUNNNN
kY Bl LIRS ceena
ButQ | But1 | Bur2 | But3 | Bur4 | Butr5 | But6 | Bur 7 | But 8 | But 9 |Bur 10|Bm 11| But 12 |But 13 EVIT14IEWI’ 15
1 0 0 0 0 0 1 0 0 0 |DestAddrMode| O 0 SrcAddrMode
DaHHble SEC |[PEND | ACK 0 1 16 6ut 0 1 16 6yt
1 1 64 6uta 1 1 64 6uta

DestAddrMode — cdhopmaT agpeca nony4atens (16- unu 64-6uTHbIN)
SrcAddrMode — chopmaT agpeca otnpasutens {16- unu 64-6UTHLIR)

PucyHok 21 — KogupoBaHue kaapa faHHbIX

8.1.1 Cy6-nonsa kagpa AaHHbIX

Kaap AaHHbIX COAepXUT LLECTb cyO-nonen (He BKMoYas 3aBepLiaoLLelt KOHTPONbHON cyMMbl — FCS), a
UMEHHO: ynpasnexHue kagpom — FC, nopaakoBbIi HOMEpP, MAEHTUUKATOP NPUNOXKEHUA, agpeca UCTOMHUKA
U NOMyYaTens n AaHHbIE YPOBHA NPUINOXKEHNUS. STU Cy6-nons onucaHbl HUXe.

8.1.1.1 Cy6-none ynpasneHus kagpom (FC)

OkTeThl cy6-nons ynpasneHus kagpom (FC) B kKagpe AaHHbIX UMEIOT pasHble 3HA4YeHUS B 3aBUCUMOCTH
OT YCTaHOBOK pasnuyHbix OUTOB cyO-nonsa BHyTpu FC. 310 06CYXOaeTCs HMXe B OTAENbHLIX MNOANYHKTaX.
Butbl SEC, PEND 1 ACK He ucnonb3yloTcs B HaCTOSILLEM CTaHAapTe, HO OHU MOTYT ObiTb UCMONb30BaHbI CO-
BMECTHO paboTaloLymMm NPUnoXeHnsa ¢ cobniogeHnemM npasun no [13] 8 pamkax peanusaumm AONONHUTENb-
HbIX (PYHKLIMOHATbHbLIX BO3MOXHOCTEH.

8.1.1.1.1 Cy6-none cdopmara agpeca nony4arens

Oea 6uta B cy6-none DestAddrMode onpegensiot, kakow popMart UCNonb3yeTca AN agpeca HasHade-
HUst — 16-6uTOBbLIN UNK 64-6uToBkIi. Kak npaBuno, metka Oyaet umeTb 64-6UTOBbLIN aapec, a yCTPOWCTBA UH-
dpacTpyKTypbl MOTyT UMETb 16-paspsaaHble agpeca. 16-paspsagHbiin aapec MOXET ObITb BPEMEHHO NPUCBOEH
METKE MHAPACTPYKTYPOW.

8.1.1.1.2 Cy6-none cdopmara agpeca UCTOMHUKA

[Opa 6uta B cy6-none SrcAddrMode onpegensiot, kakoi hopmaTt UCnonb3yeTca Ana aapeca HasHade-
HUSA — 16-6MTOBBIV UK 64-BUTOBBIIA.

8.1.1.2 Cy6-none nopsaKkoBOro Homepa

OKTeT «NopPsiAKOBLIA HOMEP» COAEPXMUT TEKyLLee 3HaueHue nopaakoBoro Homepa (DSN). Tekyllee 3Ha-
yeHne Homepa DSN BCTaBNAETCH B UCXoAsALIME KaAPbl AaHHBIX, nocne Yero Homep DSN yBenuuuaetcs Ha 1
(no moaynio 256)*.

8.1.1.3 Cy6-none naeHTMdukaTopa npunoXKeHusl

3T10 16-6uTOBasA BEnUYMHa. Ero mecto pasmellueHus B kagpe COOTBETCTBYET CETEBOMY UAeHTUdUKA-
Topy B dpopmare kagpa no [13]. 3HaueHune Ox609A ucnonb3ayercs BO BCEX KaapaxX AAHHbLIX, OnpeAeneHHbIX
B HacTosilleM ctaHgapte. Mnagwui GanTt otnpaBnsieTcs nepsbiM. MeTku U yCcTpoiicTBa MHPACTPYKTYphI,
YA 0BMETBOPAOLLME AaHHOMY CTaHAApTy, MOTYT UTHOPUPOBATb MOMyYEHHbIE KaApbl C APYIUMU 3HAYEHUSMU
NAEHTUUKATOPOB NPUMOXKEHWIA.

8.1.1.4 Cy6-none agpeca HasHaYeHusi

OHO MOXET UMETL ANUHY 16 nnu 64 6uta B 3aBUCMMOCTU OT (popMmaTa aipeca HazHa4YEeHuUs!, yKasaHHOro
B nomne ynpasneHus kaapom. lNepeparowias MeTka unu ysen MHMpPacTpykTypbl BCTABAT COOTBETCTBYHOLLMIA
afipec HasHa4yeHus1, Korga rnepefaior kaap AaHHbIX. MeTkn u ycTpoiicTBa UH(PPaCTPYKTYphI, YA0BNETBOPSIO-
LMe AaHHOMY CTaHAapTy, AO0MKHbI UTHOPUMPOBATL NOSYYEHHbIE KaApbl AaHHbIX C aJPECOM HAa3HAYEHUS, KOTO-
pblii HE COOTBETCTBYET NPUCBOEHHOMY UM COOCTBEHHOMY aapecy.

8.1.1.5 Cy6-none agpeca UCTOYHUKA

OHO MOXET UMETb ANMHY 16 unn 64 buta B 3aBMCUMOCTU OT chopmarta agpeca UCTOUHUKA, YKa3aHHOTO
B norne ynpasneHust kKagpom. Mpu oTnpaske Kagpa B Ka4eCcTBe agpeca UCTOYHUKA JOMKEH ObiTb YCTAaHOBNEH
afpec, NPUCBOEHHbIW NepeaatoLlemy yany.

8.1.1.6 Cy6-none AaHHbIX NPUMOXEHUSA

310 cyb-none nepeHoCUT AaHHble, onpeaeneHHbie B 8.2.

* [pu kaxdol nepedade.
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8.2 Pa6oTta ABYCTOPOHHEN CBA3U

[BYCTOpPOHHAA CBA3L ABNSAETCA haKynbTaTUBHOM YaCTbIO HACTOALLETO CTaHAApTa, Aaowen 6oraTbii Ha-
60p PYHKUMOHANbHBLIX BO3MOXXHOCTEN.

MmaeHbIM (N0 YMON4YaHUIO) BUAOM OTnpasnsemMoro metku RTLS coobuieHus ssnserca 6nmMHK-NoCbInka.
Ecnu metka cnocobHa cnywwiatb paguoacup v BCTynaTb B ABYCTOPOHHMI OOMeH coobLeHuaMHU ¢ uHdpa-
CTPYKTYPOW, 0BGMEH 3TUMU MHADOPMALIMOHHLIMU COODLLEHUAMU MOXET UCMONL30BaThLCS, YTOOLI OCYLLECTBNATL
OOMNOMHUTENbLHOE YyNPAaBMNEeHWe MEeTKamu, a eCnu METKA AOCTATO4YHO CNocoOHa, TO U AONOSIHUTENbLHO BbINOJI-
HATb ABYXCTOPOHHEE U3MEPEHME PACCTOSIHUS.

Mpeanonaraerca, 4To cucrema RTLS, ucnonbsyowas anroputm TDOA, 0CHOBaHHaA Ha npueme OaHO-
HanpaBneHHbIX ONUMHK-NOCLINOK, OyaeT npeobnagalWwyUM BUAOM aKTUBHOCTM MH(PACTPYKTYpbl. Onsa 3T10ro
HeobxoamMMa TONbKO OAHOCTOPOHHSAISI CBAI3b, MOITOMY METKE, KOTOpasa cnywwaer (nocne otnpaBku OnNUHK-
NOCLINKK), HE cneayeT OXuAaTh OTBETA KAXbIA pa3, KOrga OHa ClyLaeT, U YToObl SKOHOMUTL 3HEPTUIO, ee
NPUEMHUK AOIDKEH OCTABATLCA BKITIOYEHHbIM TOMbKO HA BPeMs, AOCTAaTOYHOE, YTOObl NONYYUTb AONroXaaH-
HbIl OTBET.

B 10 BpemsA kak ABYCTOPOHHSIA CBSA3b MO3BONSET 0OLIYI0 KOH(pUrypauuio u ynpasneHue MeTkamu co
CTOPOHbI UHAPACTPYKTYPLI, APYIMM NPUMEHEHUEM SIBNAETCA ABYXCTOPOHHEE U3MEpPEHMe PACCTOSHUSA, KO-
TOpoe MOXET ObiTb MONE3HO Ansi NOUCKA MOMEYEHHOr0 npeameTa C UCNONb30BAHMEM PYYHOTO YCTPOMCTBA
CUUTBLIBAHUSA.

8.2.1 TexHuKa pewieHUsA ABYCTOPOHHEN CBA3U

Ecnu 6nnHK-NOCbINKa yka3biBaeT, YTO METKA-OTNpaBuTens Oyaer cnywarb HenocpeaCTBEHHO nocne oT-
npasku GNUHKa-NOCHINKU, MHPPACTPYKTYPA MOXET PELUMTL OTBETUTL (00bIMHO M3 Gnvxaliero yana uHdpa-
CTPYKTYPbl, NOAAEPKMBAIOLLETO BYCTOPOHHION CBSA3b). OTBET MH(PPACTPYKTYpPbl U BCE NOCNeayIoLLME B3au-
MOAENCTBUSA AOSPKHbI UCMONb30BaTh ABYCTOPOHHUE COOGLUEHUS, onpeaeneHHble 34€Cb. 3TU ABYCTOPOHHMWE
€000LLEeHNA NCNONb3YIOT KOAUPOBAHUE KaApa AaHHbIX, onpeaeneHHoe B 8.1.

2 okteTa 1 okreT 2 okteTa 2 vinu 8 okteToB | 2 unu 8 okTeTos | MepemMeHHoe YnCAo OKTeTOoB | 2 oKTeTa
Ynpaenenue | Mopaakoswid | nenTtudmkarop Anpec Appec [laHHbIe NPUROXEHYA KoHtponebHas
Kagpom HOoMep NpUNOXeHNA nonyvarens MCTOUHMKA cymma
g JlaHHble YpOoBHS NPpUNOXEHNA \\,
dopmart Kagpa - b
MHCbOpMaLMOHHOI'O coo6u4e|~wm 1 okteT NepemMeHHOe YNCNO OKTETOB
Koa dyHkumm MapameTpsbl, 3aBucAwme OT koga HYHKUNN

PucyHok 22 — Kafip AaHHbIX NPUNOXKeHNUs

Ha pucyHke 22 npuBeaeHbl faHHble YPOBHS MPUIIOKEHUS B Kagpe MHAOPMALMOHHOrO COOBLLEHUS.
[anee B HacToALEM Mogpasaene nepefasaeMas B COOOLLEHUN MHDOPMALIMA NMPUNOXKEHNA NpuBeaeHa 6e3
dopMaTMpoBaHMA Kaapa AaHHbIX, B KOTOPbIA MHOpMaLMSA ynakoBaHa.

Afpecom HagHa4YeHus ans noboro HanpaeBneHHOTo B METKY CO0BLLEHUA (M aapecoM UCTOYHUKA NoBoro
co06LLeHNA OT MeTKM) ByaeT yHUKarnbHbIA 64-0UTOBbI aapec METKU, UCMONb3YeMbIi B BNUHK-NOCLINKE, €CNK
9TON METKE HE BblJerneH BPeMEHHO HppacTpykTypoii 16-0uTOBbIN aapec.

[na cBA3K C METKON COOOLLUEHNSA MHPPACTPYKTYPbl MOTYT UCNONb30BaTh 16-6UTOBLIE UNK 64-6UTOBbLIE
agpeca. Ecnu coobuieHne ot uHpacTpykTypsl TpebyeT OTBETA METKM, aApPec UCTOYHUKA U3 COOBLLEHNUS WUH-
pacTpyKTypbl 4OMKEH UCMONL30BATLCA KaK aApPeC HA3HAYEHUS B OTBETE METKM.

CmMbICn NnepeaaBaemblix AAHHbIX NPUITOXEHUS W BBITEKAIOLLAS N3 HUX (DYHKLIMOHANBHOCTb 3aBUCSHT OT OK-
TeTa «KoA PYHKLMUMUY, KOTOPbIW ABNSETCA NEPBLIM OKTETOM BCEX NEepefaBaeMbIX AaHHbIX NpunoxeHus. B Tab-
nuue 21 nepeyvncneHbl Koabl OYHKLMIA NPUINOXEHUS U COOTBETCTBYIOLUME (DYHKUMK. Mocneayolme nyHKTb
OXBaTbIBAIOT Pa3NUYHbIE NOAAEPKMBAEMbIE (DYHKLMU.

Kaxabln koA YHKUMKU BEIOUPAET KOHKPETHYIO (DYHKUMIO U OnpeaensieT AnNWHY AaHHbIX napaMeTpa, Ko-
TOpbI cneayeTt 3a HUM. KOHKPETHbIE AaHHbIE M3rOTOBUTENSA MOTYT CNeAoBaTb STUM ONpPeAENneHHbIM CTaHaap-
TOM napametpam. Jiobble Takne gaHHble JOMKHbI ObITb UHTEPNPETUPOBAHLI, TOMBKO €CIIN U3rOTOBUTENL Gbin
UaeHTUULMPOBaH, Hanpumep Yepes naeHtudukarop EUI-64 B GnnHk-nockInke.
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Tabnuya 21— Koabl YHKLUUA NPUNOXKEHUA

Koa cyHKLmM BbibpaHHoe 3HaveHue/pyHKLMA
0x10 KoHTponb AeATENBHOCTU CO CTOPOHBLI MHPPACTPYKTYpPhI
0x12 YutaTb BOIMOXHOCTU METKU — KOMaHAia UHpacTpyKTyphl
0x13 OTBET Ha «4UTaTb BO3MOXHOCTU METKU»
0x14 YuraTb KOHUrypauuo MEeTKM — KoMaHAa MHPPaCTPYKTyphI
0x15 OTBET Ha «4nUTaTb KOHUrypaLuto METKU»
0x16 YcTaHOBUTL KOHUrypaLuio METKU — KOMaHAa WHdpacTpyKTypbl
0x17 OTBET Ha «YCTaHOBUTb KOH(PUrypaLMio METKU»
0x19 OWKB04HLIN OTBET Ha «YCTAaHOBUTL KOH(OUIypaLMio METKU»
0x20 MHnyunpoBaHne nsmepeHua paccTosHMA — KoMaHAa UHGPacTPyKTyphbI
0x21 MepBoHaYanbHbIA OTBET U3MEPSIIOLLEA PacCTOAHWE METKM HA NAKET — 3anpoc U3MepeHUs
paccToaHUA
0x23 DOUHanbHOe OTBETHOE COOOLEHWEe MakeT U3MEpPAIOWEN PacCTOAHNE METKU C BIOXEHHBIM
BpeMeHeM nepeaadu
0x25 DduHanbHOe 0TBETHOE COObLLEHNE U3MepstoLei paccTosHWe MeTkn 6e3 BNOXEHHOro Bpe-
MEHU nepefaun
0x27 OT4YeT U3MepsoLLel paccTOAHUE METKU C BNOXEHHbIM BpeMEeHeM nepefadn puHanbHoro
oTBeTa (0x25)
0x60..0x77 n Kogbl nonsaosaTeneil — cneuyndudeckme NpUNoxXeHna MoryT 4o6asuTb PyHKUUOHANBLHOCTL
OxEO..0xF7 ynpaeneHWs 1 KomaHg 3Tumu koaamu. MNpexae 4eM BblaaBaTh Nobble cneunduyeckue

nonb3oBaTeNnbCkne KOMaHAbl U3roToBUTENS, HeobxoaumMo BOCMONb30BaThCA YHUKanbHbIM
KOMIMOHEHTOM UAEHTU(UKATOPa U3roTOBUTENS, 4TObhI NpoBEPUTL COBMECTUMOCTL

Bce ocTanbHble yHK- | 3apesepBnpoBaHbl
LiMoHarnbHble KoAb

8.2.1.1 Oxuaaemble OTBETbI HA BITUHK-MOCLINKU (M Apyrme coobLleHnst)

Mocne nepenaqy ONUHK-NOCKINKA, B KOTOPON YKa3blBAETCA, UTO METKA B AanbHeLIeM CryLIaeT, MeTka
JOIDKHa OXnAaaTb Kakon-nnbo u3 cnegyowmx OTBETOB:

- HeT OTBEeTa;

- KOHTpPOINb aKTUBHOCTU (CM. 8.2.2);

- KOMaHaa 4nTaTtb BO3MOXXHOCTM METKM (CM. 8.2.3);

- KOMaHAa 4yutaTb KOHurypauuio metku (cMm. 8.2.4);

- KOMaHAa yCTaHOBUTb KOHAUrypauumio MeTku (cMm. 8.2.5);

- KOMaHAa BbIMOMHUTL ABYCTOPOHHEE U3MEPEHUE pacCToAHUS (M. 8.2.6).

B cnyyae oTCyTCTBMA OTBETA METKA AOMKHA NPOAOIMKATbL NEPUOANYECKYIO nepeaady BnmHK-NOCkINOK Co-
rMacHO MyHKTY 7. [Ins KaXgoro u3 oCrarnbHbIX NEPEYMCIIEHHbIX BbILLE OTBETOB YKA3aHHbLIE MYHKTbl ONUCLIBAKOT
B3aMMOZENCTBUE U NOcneayoLme 4encTBus.

Mocne no60oro B3aumoaencTBums, ONMCAaHHOIO HUXE, eCNU METKA 3aBepLUaeT B3aumMoaencTane otnpas-
KOI coo0LLEeHUa MHDPACTPYKTYPE, METKA AOMMKHA CnyLwaTk (Kak 910 AenaeT nocne nepegayn 6nMHK-NOChINKK)
B OXUAAHUWU AONONMHUTENbHBLIX KOMaHA OT MHPACTPYKTYPbl U AOMKHA BO30OOHOBUTL NEPUOAUYECKYIO Nepe-
Aavy OMUHK-MOCBINIOK COTMAaCHO MYHKTY 7, €Cnu AOMNONHUTENBbHBIX KOMaHA HE NOSy4€EHO.

8.2.2 CoobueHne «KOHTPOrb aKTMBHOCTUY (activity control)

CoobLLeHne «KOHTPONb akKTUBHOCTU» (activity control) ncnonb3ayercs ana nogaym koMaHabl NPOAOSHKE-
HUA aKTUBHOCTU B XOA€E Pa3snUYHbIX B3aMMOAENCTBUI COOOLLEHNSIMU, ONUCAHHbIX B NOCNEAYIOWMX NYHKTaX, a
TaIoKe UCMNOMb3yeTcs, YTOObI CUrHANU3NMpPoBaTh 00 OKOHYAHUU STOW aKTUBHOCTMU.

dopmMar 4-0KTETHOrO COOOLLEHUA «KOHTPONb aKkTMBHOCTM» (activity control) noka3saH Ha pucyHke 23. Co-
o0LeHne coaepUT OAMH OKTET NapaMeTpa «KoJ aKTUBHOCTU» U CBA3AHHbIE C HUM 2 OKTETa nNapamMeTpa aen-
creus (P). 3HaueHus Koga aKTUBHOCTM 3aAaHbl B Tabnuue 22.
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Tabnunya 22— Kofbl KOHTPONSA aKTUBHOCTU M UX 3HAYEHUS

Kop, aktviBHOCTH OnvicaHve

0x00 3aBepLUeHne aKTMBHOCTM — MeTKa A0/DKHA BEPHYTbCA K nepegave GAMHK-MOCLINIOK. 2-0KTETHbIN na-
pameTp «P» yka3blBaeT HOBYIO MepuoAMYHOCTb nepeaadn G6AMHK-MOCHINIOK, Kak onpefeneHo B Tabnu-
ue 18. 3TOT Kog, NUCMONb3yeTCs B KOHUE O0OMeHa M3mMepeHus pacctosiHus (cMm. 8.2.6), HO MOXET Takke
MCMO/b30BaThCA B OTBET HA G/IMHK-NOCHIIKY

0x01 MoATBEPXAEHNE W3MEPEHUsl PAcCTOSHUS — 3TOT KoA, WCMOfb3yeTcs B MNPOLEecce [BYXCTOPOHHE-
T0O W3MEpPEHWsI PaccTOsHUA, YTOGbl MOATBEPAUTHL YCNeX 06MeHa W3MepEeHUsi PacCTOsIHWSI W YTOObI
MHWLMUPOBATb HOBbIi OBMEH M3MEPEHUst PACCTOSIHUSI C Y3/I0M WHAPACTPYKTYPbl, WCMO/b3YHOLMM
16-paspagHblii agpec, 3ajaHHblii napameTpom «P» (CcM. onucaHue o6MeHa U3MEpEeHWs PacCTOSHUSA U
CMO/Nb30BaHNE 3TOM KOMaH/bl KOHTPO/ISi aKTUBHOCTU B NyHKTe 8.2.6)

0x02 MpPOAO/IXUTL U3MEPEHNE PACCTOSHUS — 3TOT KOA, UCMOMb3YETCS B XOAE ABYCTOPOHHENO U3MepeHust
paccTosHus, YTo6bl NOATBEPANUTL MOJyYEHNEe OT METKM COO6LLEHMs-3anpoca M 3anpocuTb uHasb-
HOe OTBETHOE COOOLLEHNE METKM, BbIMOHSIOWEN N3MepeHne paccTosiHus. MapameTtp P B aTom cny-
yae urHopupyetcs. MyHKT 8.2.6 onucbiBaeT 06MEH U3MEpEHUsI PacCTOSIHUS, Tae 3TO COOo6LUEHNE UC-

nonb3yeTcs
1 okrer [NepemeHHOe 4MC/o OKTETOB dopmar kagpa
VHA)OPMALIMOHHOTO
Koz, doyHKumm MapameTpbl, 3aBUCALLME OT Kofa ChyHKLMM COOGLLEHNS!
0x10 1 okrer 2 oKTeta CoobLLeHre KOHTPOsIA
Kog, aKTMBHOCTM MapameTp (P) aKTMBHOCTK

PucyHok 23 — dopmat coobuieHnsi «<KOHTPO/b akTUBHOCTU» (activity control)

8.2.3 KomaHpga «cunTaTb BO3MOXHOCTU MeTKku» (read tag capabilities)

KomaHpga «cumtaTb BO3MOXHOCTM MeTku» (read tag capabilities), nepegaBaemas nHpacTpykTypoin met-
Ke, He MMeeT AONOSIHUTE IbHbIX NapamMeTpoB.

VHchpacTpykTypa MeTka

KomaHga «cuntatb
BO3MOXHOCTW METKU»

OTK/IMK «BO3MOXHOCTU METKM»

5 oktetoB
0x13 32-6uTHas Macka BO3MOXHOCTEN

PucyHok 24 — KomaHga «cuntaTb BO3MOXHOCTU MeTku» (read tag capabilities)

B3anmogelicTBne nokasaHo Ha pucyHke 24. B oTBET Ha KOMaHAYy «CuYMTaTb BO3MOXHOCTM MeTku» (read
tag capabilities) meTka nepepaeTt OTBET, KOTOPbLIA COAEPXUT GUTOBYH KapTy BO3MOXHOCTeil. B Tabnuue 23
onpeaeneHbl Noas 6UTOBON KapTbl BO3MOXHOCTeli. OTa 6MTOBan kapta nepegaeTtcs B Nopsake, U3M0XEHHOM
B Tabnuue, n ANa Kaxaoro nonas mMaagwnii 6ut nepegaeTca NepBbIM.

Mocne oTnpaBkM OTBeTa O BO3MOXHOCTAX MeTKa AO0J/IXHA cnywaTb AOMOSIHUTE IbHbIE KOMaHAbl, KOTO-
pble MOryT 6bITb N06bIMKU M3 nepedncneHbl B 8.2.1.1, 06bIYHO OXMAaeTca nocne 6nuHka. B cnydae oTcyT-
CTBUA AOMNOSIHUTE/IbHbIX KOMaHA MeTka AO0/IKHa BO306HOBUTH Nepuogunyeckyto nepegavy 6/1MHKOB cOrfiacHo
NyHKTY 7.
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Tab6nunuya 23 — BuToBas kapTa BO3MOXHOCTEW METKM

MapameTp

MopaepxvBaemble KaHasbl

Mopnepxusaet U 64

MopanepxuBaemble CKOPOCTY
nepejaun faHHbIX

MNopaepxvBaemsble
npeam6y bl

L/MHBI

MopafepxunBaeT ABYXCTOPOH-
Hee M3MepeHne pPaccTosHUs

3anosiHeHune

Ntoro

Paspsap-

HOCTb

15

32

OnucaHue

370 6uTOBasA Macka, Mo OfHOMY GUTY Ha KaAblli NoAAEePXMBaEMbI KaHaul.
Mnaguwwin 6uT Ans KaHana 1 v ctaplumii 6ut gnsa kaHana 15, a npoMexyTou-
Hble 6UTbI 4N KaHas10B co 2 no 14 no nopsgky. Korga vt yctaHoBNEH, 310
O3HaYaeT, YTO CBA3b Ha 3TOM kaHase NoAJdepXvBaeTCs, a Takke npeano-
naraet noaepxky BCex KofoB npeamobysibl, KOTOPblE ykasaHbl 4718 AaHHOro
KaHana B Tabnuuax 6 n 7

DTOT 6UT, KOorga yCTaHOB/EH, MOKa3bIBAET, YTO METKA MOXET A0MNO/THUTENbHO
OTNPaBAATb U NPUHMMATb C UCMONb30BaHNEM HOMUHasbHOW UYMW 64 MIu,
Mo ymonyaHuio npegnonaraeTca NoggepXka HoMUHasbHOW UM 16 MIy,

370 6UTOBass Macka, no ogHOMY GUTY ANA KaKAoh NoadepXMBaeMon CKopo-
CTN nepefayv AaHHbIX, ¢ 6BuTamu, o3HavarLmmy (0T MIaAWMX 40 CTapLUKX)
110 «6/c, 6,8 n 27 M6/c. MpegnonaraeTcs, 4TO YCTPOMNCTBO NoaAepxuBaeT
Mo YMO/TYaHMI0 CKOPOCTb Mepefaun AaHHbix 850 kb/c

310 6UTOBAA Macka, Mo OLHOMY GUTY Ha KakAytl NoffepXvBaemyto A/INHY
npeambynbl, Ha4YMHas ¢ GUTOB HM3LLEro nopsaka K cTaplwmm, ata 6utoBas
KapTa ykasblBaeT Ha NoAAEPXKY Crefylowmux ASMH npeambynbl: 64, 128,
256, 512, 1024, 1536, 2048 1 4096 c1mBO/I0B

2T10T 6MT, Koraa yCTaHOBJ/IEH, MNOKa3blBaeT, YTO MEeTKa MOXXET BbINOJIHATb
ABYXCTOPOHHEE U3MEpPEHNE PacCTOAHUA

Heuncnonb3yemble GUTbI, KOTOpble BCerga AO/KHbI OblTb PaBHbl Hy/O, WUC-
nosib3yloTCa A1 AONOSTHEHNA BHE METKM GUTOBON KapTbl BO3MOXHOCTER A0
MOJSIHOTO OKTeTa

O6LWmii pasmep 6UTOBOI KapTbl BO3MOXHOCTEW MeTKU B 6UTax

8.2.4 KomaHpga «cumtaTb KOHUrypaumto metku» (read tag configuration)

KomaHga «cumtaTb KOHturypauuio metkm» (read tag configuration), nepegasaemas MHpacTpyKkTypoii
MeTKe, He UMeeT [OMNOSIHUTENIbHbLIX NapamMmeTposB.

O6MeH KagpaMun «4TeHune KoOHUrypauunm MeTku» npueefleH Ha pucyHke 25. OTBETOM Ha KOMaHAy «Cyu-
TaTb KOHurypauuo meTkn» (read tag configuration) sBnsieTcsa OTKINK «KOHAUTypaLus MeTKW», KOTOPbIA C006-
WwaeT Tekywyto KoHpurypauymo metkn. B Tabnuue 24 npusefeHbl NONSA B 3TOW CTPYKType KoHdurypauyuu. 3Tta
CTPYKTYpa nepepfaetcsa B Nopsifike, ykasaHHOM B 37Ol Tabnuue, n ANa Kaxgoro nons mnagwuii 6ut nepepaet-
cA nepsBbiM. 3Ta CTPyKTypa TakkXe NpUMeHsieTCA KOMaHAol «yCTaHOBUTb KOHUrypauuto mMetku» (cm. 8.2.5).

WHdpacTpykTypa MeTka
KomaHpa «cuntath
KOHUTrypaunto MeTkn»
OTK/IUK «KOHUTYpaLUa MeTKn»
13 okTeTOB
0x15 Tekywaa KOHuUrypauma meTtku

PucyHok 25 — CunTbiBaHue KOHUrypauum meTku

Mocne nepefayn OTKAUKA «KOHMUTypauusa MeTKu» MeTKa [0/KHa cnylwaTb B OXUAAHUW OONOMHUTE N b-
HbIX KOMaH[, KOTOPbIMW MOXeT 6biTb Nt06an M3 nepeyncneHHbix B 8.2.1.1. Ecnu AONOAHUTENbHbIX KOMaH[ He
nosly4eHo, MeTKa [0/kHa BO306HOBUTL Nepuoanyveckyto nepegayvy 6/MHK-NOCLINIOK COMNacHO MyHKTY 7.
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Tabnuya 24 — CTpyKTypa KOHUrypauum MeTku

Paspaa-
NapameTp HOCTb Onucaxune

MaeHTudpukatop KoHdUrypauum 8 3HaueHune = 0x03. Tpu crapLlumx 6uta atoro nons gatot kog (000), koTo-

UsnMyecKkoro ypoBHA U AnNUHa pblii yKasbiBaeT, uTo aTo 6rok koHdurypauum 0 (Ans dusmnyeckoro ypos-

6noka HA). Mnagme 5 6uTos aToro nomns Aalot ANUHY 6roka (B JaHHOM criydae
3 okTeTa AnsA 6noka 0 — KoHdUrypavLmm u3n4ecKoro ypoBHs1)

Homep kawana ¢usmnyeckoro 4 (1-% oKTeT): HoMep Tekyujero kaHana ot 1 go 15

YPOBHS

[nuHa npeaMbynbl usnyecko- 3 (1-# okTeT). AnNuHa Tekyweh npeambynel: 0 osHavaer 64 cumeona,

ro ypoBHs 1—128 cuMBONOB 1 Tak Aanee A0 3HaveHua 7—4096 cumsonoB

HomuHaneHaa 4acToTa NOBTO- 1 (1-% okteT): 0 o3HayaeT 16 MI'y, a 1 o3HavaeT 64 MI'y,

peHusa umnynscos (YIA)

Kop nepegaun GnuHK-nocbInok 5 (2-1 okTeT): koAbl npeambynkl, Ucnonb3yemble ANA nepepaqn GnUHK-

pr3nN4eCcKoro ypoBHs NOCHINOK.

MpuMmevyaHune — MWcnonb3yemblid kof AOMKEH ObITb OAHUM

U3 yKasaHHbIX ANS AaHHOro kaHana B Tabnuuax 6 wnm 7 B 3aBUCUMOCTH
ot Ylnn

3anonHeHue 1 3 (2-1 okTeT): Heucnonesyemble 3 6UTa 3anoNHEHMs ycTaHaBNUBalOTCA B
HomMb

Koa ABYXCTOpOHHEro B3auMo- 5 (3-1 okTeT): koAbl Npeambynel, Ucnonb3yeMble AN NpUeMa OTKITMKOB Ha

AencTeus GrNUHK-MOCKINKY U COOBLUEeHU A ABYXCTOPOHHEro B3auMopencTBus. 3To
JomKeH OblTb OAWH M3 KOZOB, crelndULMpoBaHHbIX ANS BbiOpaHHoOro
KaHana B Tabnuuyax 6 unu 7 B 3@aBUCMMOCTU OT YCTAHOBMEHHOW HOMM-
HanbHo YA dusmndeckoro yposHs

3anonHeHue 2 3 (3-# OKTET): Heucnonb3yeMble 3 6uUTa 3anofnHeHNs yCcTaHaBUBaloTCA B
HomMb

MaeHTUUKaTop KoHpUrypaLmu 8 3HaueHue = 0x27. Ctaplume 3 6uta atoro nons gatot kog (001), koTopeiin

NPUNOXeHUs 1 AnNnHa Gnoka nokasblBaeT, YTo 3T0 Bnok KoHdurypauum 1 (ana npunoxexHus). Mnag-
Wwue 5 6UTOB 3TOro NONs AatoT ANMHy Brioka (B AaHHOM cnyvae 7 OKTETOB
ans 6rnoka 1 — KoHUrypauum npunoxeHus)

Mpunoxexnne — NepuognyHOCTb 16 (OkTeThbl 1 1 2): Nnepuogu4HOCTb Nepegayn GrnMHK-NOCHINOK NPUMNOXEHUS,

nepeaadn GrmHK-NoCkLINoK Kak onpefeneHo B Tabnuue 18

MpunoxeHne — Bpems oxuga- 16 (OkTeTbl 3 1 4). BpeMs oxuaaHua npuema (RxOnTime) B MUKPOCEKYH-

HWS Npuema Jax, B Te4eHWe KOTOpOoro NpUeMHUK METKM OXUAAET OTBETa Nocne nepe-
Jayn GrnUHK-NockINKK (UK Bened 3a KoMaHgol nocne noboro B3aumo-
ZeiictBus). 1o MCTEHEHMU 3TOTO BPEMEHM (TO €CTb €CNKN COOOLEHNS He
nory4eHo) NMPUEMHUK BLIKITIOMAETCH, M MeTKa BO3BpaLLaeTca K nepuoau-
YecKoil nepefade BNMUHK-NOCHINOK (UM NPOAOIMKaeT UX nepeaavy)

[MpunoxeHne — Bpems oTkMKa 16 (OkTeThbl 5 1 6). BpeMA B MUKPOCEKYHAaX, KOTOPOE METKa UCNONbL3YET Npu
[BYXCTOPOHHEM U3MEPEHWN PacCTOSHUSA, MeXAy nonyveHnem coobuye-
HUs1 U3MEPEHUS PacCTOSIHUA U (POPMUPOBAHUEM COOBLLEHUS-OTKNNKA

MpunoxeHne — MakcumanbHoe 8 (OkTeT 7): onpegensieT YACNO NOMbITOK METKA MHALUUPOBATL ABYCTOPOH-

4YWUCNO NOBTOPEHUIA 3anpoca HWii 06MeH CcOOBLLEHUAMN U3MEPEHUS PacCTOSIHUA OTNPaBKOR cBOero
coobLLeHunn-3anpoca, eciim OHa He Mony4YaeT OT MHPPaACTPYKTYpbl OT-
KIMKa Ha cBoW 3anpoc. 1o ymonuyaHuio 3HadeHue AaHHOro napamerpa
cocTrasnseT TpY MOMbITKA

OBbLLiee YNCNO OKTETOB 12 OB6Lmii pasMep CTPYKTYpbl KOHUIrypaLu METKU B OKTETaX

Mpumevyanue — CTpyKTypa, onpeaensiemasn Tabnuueit 24, gonyckaeT paclumpeHue. Tonbko ABa U3 BOCbMM

BO3MOXHbIX 3HAYEHUIA OKTETa «MAEHTUdUKATOP KOHUrypaLmm U AnuHa» UCNonb3oBaHbl U 5-6UToBan ANWHa napamerpa
NMo3BONSET pacluMpeHne Tekywen koHdurypauun. Torga peanusayus MOXET YBEMUUUTL ANUMHY KOHpUrypauumn dpusude-
CKOTO YPOBHSI UNK NpunoxeHunii nubéo pobasutb AononHUTeNbHbLIE UaeHTUdUKaTOpbl KoHpUrypauuu. UHdpacTpykType
HYXHO TONMBbKO U3MEHUTL TaKUe 3HAYEHUA, KOrAa OHa pacro3HaeT MeTKy Yepe3 ee upeHTuduKaTop, Kak U3BECTHLIA TUN
C U3BECTHLIMU pacluMpeHUamMnU. Bo Bcex ocTanbHbIX cnyyasix MHppacTpykTypa AoMkHa cHavana nony4nTb HaCTPOKM K
niobble 3HaYeHUA, NOMUMO TeX, KoTopble onpeaerneHbl 34ech, A0MMKHbI BbITh ocTaBneHbl 6€3 U3MeHEHU NPU HaCTpoiike

KOHUrypaunmn MeTKu.
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8.25 KomaHpa «ycTaHOBWUTb KOHUrypauuio Metkn» (settag configuration)
KomaHga «ycTaHOBWUTb KOHQuurypaumio meTku» (set tag configuration), nepegaBaemast MHOPaACTPYKTY-
poii MeTke, NO3BOMISAET yCTaHaB/IMBaTb HacTpavBaeMble napameTpbl METKU.

VHchpacTpykTypa MeTka

KomaHga «ycTaHoBUTb
KOHCOUrypaumio MeTKu»

13 okTeToB
0x16  HoBas KoHcburypaums MeTkv

OTKMMK Ha KOMaHAY «yCTaHOBUTb
KOHDUIypaLyIio METK»

13 okTeToB

Pe3syrbTupytoLLas

Ox17 KOHQUrypaupms MeTKu

PurcyHoK 26 — YcTaHoBKa KOHburypauum meTkm

B3aumogeiicTBrne no KOMaHAe «yCTaHOBUTb KOH(Urypauno MeTKM» NpuBeAEHO Ha pucyHke 26. Kak Ho-
BasA KOH(Urypauus B KOMaHAe «yCTaHOBUTb KOHMUIypaLuio MeTKM», Tak U pe3yibTupyoLwas KoHpurypaums B
OTK/INKE Ha KOMaHOy «yCTaHOBWUTb KOH(IUrypaumio MeTku» SBNATCA (hopMaTupoBaHHbIMU KOHGUIypaLoH-
HbIMW CTPYKTYpamu, npuBefeHHbIMU B Tabnuue 24. 3T CTPYKTYpbl nepefaloTcs B nopsake, yCTaHOBNEHHOM
B Tabnuue, n kaxgoe nose nepefaeTcs, HauMHas c MNagLIero 3Havalero oura.

WHdppacTpykTypa MeTka

KomaHaa «yCTaHOBUTbL
KOHQUIypaLyto MeTK»

13 okTeToB
0x16 HoBas koHMrypaums MeTku

OTK/IMK METKM «OLLIMBKa
YCTaHOBKM KOHpurypaLmm»

3 okreta
0x19  Kogowmbkm

PuicyHOK 27 — OLmbKa YCTAHOBKM KOHAOMIypaLmy MeTKu

B cnyyae owwnbkun, ecnm meTka 0OHapyxuBaeT MoMbITKy CKOH(UryprpoBaTb Kakoi-TO napameTp B He-
nogaepxusaemoe 3HadeHne, MeTka [0/KHa UrHOPMpOBaTb BCIO MOMbITKY ee nepekoHurypaumum u nepejartb
OTK/IMK «OLMOKa YCTAHOBKV KOHDUTrypaummn», kak nokasaHo Ha pucyHke 27. OTKIUK BkouyaeT 16-6MTOBbI
KOZ, OLMOKW, KOTOPbIi MOXET ObiTb MCMO/Mb30BaH B kayecTBe BCMOMOratesibHOr0 CpeacTsa, 4Tobbl onpepe-
JINTb UCTOYHMK OLIMOKM. 3HaYeHne Kofa OLMOKM 3aBUCUT OT KOHKPETHOWN peanm3aunn MeTKu.

Mpeanonaras, 4To OLWMGKW HET, M3MEHEHUA KOHUIypauumn LOMHKHbI BCTynaTtk B CU/Y cpasy nocse Toro,
KaK MeTka nepegacTt CBOM OTK/MNK HA KOMaHfy «yCTaHOBUTb KOHMrypauuio MeTku». ocne nepefayn oTkavka
Ha KoMaHJy «yCTaHOBWTbL KOHPUrypauuio» MeTKa [0/DKHA CrylaTb B OXUAaHWW OMOMHUTESbHBLIX KOMaH[,
KOTOPbIMW MOXET 6bITb Nt06as U3 nepeyncrieHHbix B 8.2.1.1. ECin AONOAHUTE bHBIX KOMaHZ He Nosy4eHo,
MeTKa A0/MKHa BO306HOBUTL Mepuoanyeckyto nepegady 6/MHK-NMOCHIIOK COrNacHo NyHKTY 7.
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8.2.6 KomaHpga «BbINOMHUTL ABYXCTOPOHHEE M3MepeHUe paccToAHusA» (perform two-way ranging)

KomaHfa «BbINONHWUTL ABYXCTOPOHHEE U3MEpeHue paccTosHus» (perform two-way ranging) uHuumMmpyet
ceputo 06MEHOB COOGLLEHUAMU N5 BbINOMHEHNUS [BYXCTOPOHHErO W3MEpeHust paccTtosHus. Ha pucyHke 28
npuBeAeHbl TUMNYHbIE B3aUMOAENCTBUS N3MEPEHUs paccTosHNA. KomaHga uHnupyauymm usMepeHnst paccTosiHMS
npuceamBaeT MeTKe BPEMEHHbIA KOPOTKWIA agpec. DTOT afpec UCMoNb3yeTcs AN NOC/AeAyoWwmX B3auMoaei-
CTBUWIA, NOKa MeTKa He COO6LUMT B NOATBEPXJAKOLWEM COOOLLEHNM yNpaBNeHns U3MepeHneM pPaccTosHUSA O TOM,
4YTO Nepuoj B3auMOAENCTBUA OKOHUMACA (WM B MPOTMBHOM Cyyae Mo TaiM-ayTy, korga MeTka He nosydvaet
HMKaKMX COOBLLEHUI MHDPACTPYKTYpPbl) 1 METKa BO3BpaLLaeTcs K nepuoamyeckoin nepegade 67MHK-MOCHIIOK.

MeTka HauyMHaeT 06MeH [1ByXCTOPOHHEro U3MepeHUs PacCTOSIHUA C COOOLLEHNA «OMpoc».

lMonmeHOBaHHbIM y3en MHMPaCTPYKTYpbl, KOTOPbIA MONy4nn cooblieHne «onpoc» B MOMeHT TPR, oT-
KNMKaeTcs COOOLLEHNEM «KOHTPO/Ib aKTMBHOCTU — OTBET» (Ha onpoc) [activity control response (to poll)] B Mo-
MEHT TRT. 3tor OTBET BK/OYAET OMUMOHA/bHbLIA OKTET, NO3BOMAIOWMIA YNpaBaTb CAeAyoWmmn geicTBUSMM
METKW, U eLle 2 oKTeTa — napameTp, Nose3HOCTb KOTOPOro 3aBUCUT OT OMLMOHA/IbHOrO oKTeTa. UTobbl 06MeH
N3MepPEeHNs PacCTOAHUSA NPOJOJSDKU/ICA C 3TOTO MeCTa, 3TOT OKTET AOJIKEH MpeAnucbiBaTb «NPOAOIKUTL 13-
MEepEeHNs pacCTOAHNA» COrlacHo Tabnuue 22.

ViHdpacTpykTypa MeTka
VHuumnpoBaHne ABYXCTOPOHHEro
n3MepeHns paccrtosaHuA

1 okteT 2 okteTa
0x20 KopoTkuii agpec meTku
Onpoc

YnpaBsnieHne akTUBHOCTbLIO - OTBET Ha ONpocC

1 okTeT 1 okteT 2 okteTa
0x10 Onuma MapameTtp onuun (P)

dunHanbHOe cooblieHne MeTKu
C BK/IOYEHMEM BpeMeHu nepegauu
13 okTeTOB J TF
1 okreT 4 okTeTa 4 okteTa 4 oKTeTa
0x23 PollITxTime RespRxTime embedFinalTxTime

YnpasneHne akTMBHOCTbIO -
noATBEPXAEHNE N3MEPEHUSA PACCTOAHUSA
1 okteT 1 okteT 2 okteTa
0x10 Onuus MapameTp onuun (P)

PucyHok 28 — [IByXCTOPOHHEE M3MepeHne paccToaHusA

Mpopgonkas 06MeH M3MepeHNs paccTosHUA, MeTKa 3aTeM nepefaeT «PUHaIbHOe CO0bLLeHNe METKU»
(final), coobuian 32-paspsifHoe Bpems nepefaun cooblyeHus «onpoc» (7'pT), Aanee 32-paspsgHoe Bpems
noslydeHusi coobLLEeHNs «ynpaBfieHne akTUBHOCTbI — OTBET (Ha onpoc)» [activity control response (to poll)]
(TRR), fanee TOYHO nNpefckasaHHOe Bpems nepegadyv 3Toro nocnegHero coobuweHus (7'PT), Takke 32 6uta.
MyHKT 5.6 onucbiBaeT METKM BPEMEHU U UX eAnHULbI n3MepeHus. NHdpacTpykTypa oTmeyaeT BpeMs npubsbi-
T™MA «nocnegHero coobueruns» (THR).

MpumeuyaHue — BnoXeHHOe BpeMsi nepefauy JOJKHO BKIOYATH 3afepXKu nepegarolieil aHTEHHbl U Bce
cucTeMHble apekTbl, 4TOGLI TOYHO NpejckasaHHas MeTka BpeMeHW nepegaun Gblna UAEHTUYHA TOli, koTopas 6bina 6bl
onpegeneHa nocne o6blYHOI Nepepaun.

Ecnm meTka He MOXET B/IOXWTb BpeMs nepefayn «(UHa/IbHOIO COOOGLEHUS METKM» B «(uHasIbHOe
CcOoO06LLEeHNne MeTKM», UCNOMb3yeTCs ABYXLIAroBbli (PMHaNbHbLIA 0O6MEH COO06LLEeHNSAMM, Kak MoKa3aHo Ha pu-
CyHKe 29, 3a4ecb nocnefHee cooblieHne 6e3 BNOXEHWS BKOYAET TONbKO 32-pa3psgHoe Bpemsi nepefaun
coobueHunsa «onpoc» (TpT) u ganee 32-pa3psgHoe BpeMs MOMyYeHUs COOOLLEeHUs «yrnpas/ieHne akTUBHO-
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CTblo— OTBeT (Ha onpoc)» [activity control response (to poll)] (TRR). 3a 3TuM «uHaNbHbIM COOOLLEHNEM
MeTKM» 6e3 BMOXEHUS BpPeMeHW nepegadn 3Toro duHanbHoro coobwernsa (TFT) meTka HeMeA/IeHHO nepe-
faeT «(uHanbHOe cooblleHne nepedayn BpemeHu TpT», B KOTOpOM coobliaetca Bpems nepegayn (7PT)
npeaLecTsyowWero rHasbHOro CO06LEeHNUS.

Onpoc, OTBET U OKOHYATE/NbHblE COOOLLEHUSI OXBATbIBAIOT MOJHbIA ABYXCTOPOHHWIA OGMEH U3MepeHust
pacctosiHusA. Ero ycnex noarsepxaaeTcs COobLeHneM «yrnpasfeHne akTUBHOCTbI0 — MOATBEPXAEHNE M3Me-
peHVs1 pacCcTosHMSA», NOKa3biBAKOLWMM B CBOEM OMNUMOHANLHOM OKTEeTe, YTO M3MepeHne paccTOsHUA yaanoch,
1 06yCNOBMBAIOLWNM, AO/HKHA NI METKa BbIMOMHATL M3MEPEeHNEe PacCTOSHUA C APYTMM Y3/10M WK YTO nepu-
o[, ABYXCTOPOHHETO N3MEPEHUs1 PacCTOSHNSA 3aKOHYMCS U METKA A0/DKHA BEPHYTbCS K COCTOSIHUIO nepejauu
MYCTbIX 6/IMHK-NOCHINOK.

Ecnn meTka He nosyyaeT COO6LEHNs «ynpaBfieHne akTUBHOCTbLH — MOATBEPXAEHNE U3MEepEeHnNs pac-
CTOSIHUSI», OHA JO/DKHA MOBTOPHO WMHULMMPOBATbL [ABYXCTOPOHHMWIA OBMEH M3MEPEHUs PaccTOsHUS MyTem Mno-
BTOpHOI oTnpaBku onpoca. OTKANK MHPPACTPYKTYPbl «KOHTPOJSIb aKTUBHOCTU» MOXeT MoTpe6oBaTb MOBTO-
pUTb 06MEH M3MepeHUs PacCTOSHWS WM MOXET NOATBEPAUTL NpefblAylinii 06MeH, ykasaB MeTke nepeiitu
K BbINO/IHEHNIO O6MeEHa N3MepeHnsa paccTtoaHua C Apyrum y3sioM, WM MOXET yKa3aTb MeTKe BEepPHYTbCA K
COCTOSIHMIO Nepefayn NycTbiX 6MHK-NOCHISIOK.

Ecnn meTka He MmonyyaeT OTBET HA MepBOHAYa/IbHbIA OMPOC, OHa AO/HKHA MOBTOPATbL €ro nepegavy
BHOBb 10 AOCTWKEHNA MaKCMMasibHOrO YMcna NnoBTOPHbIX NOMbITOK onpoca — MaxNumberOfPollRetries, no-
C/fle Yero MeTka [0J/KHa BEpHYTbCS K nepefadve 6/IMHK-NOCIIOK C HACTPOEHHON NepruoANYHOCTLIO.

WHdpacTtpykTypa MeTka

PucyHok 29 — [IByXCTOpPOHHEEe U3MepeHue pacctosiHusi 6e3 BknwuyeHus TFT

3HayeHne OnuMOHAasIbHOTO OKTETa B COOGLLEHUW «yMnpaB/ieHNne aKTUBHOCTLIO» W WUCMO/Ib30BaHUE CBS-
3aHHOro C HUM ABYXOKTeTHOro napameTpa (P) onpefeneHbl B nyHkTe 8.2.2.

Ecnn ¢ — cKkopocTb cBeTa B BO3fyxe, TO PacCTOSAHUA 3aJaeTCs BblpaKeHneMm:

% mc m(((TRR- 7p7) - (7rt- 7pr)) + ((7fr- 7rt) - (7ft- 7RR))), YTO MOXET ObITb YNPOLLEHO J0:

Y%omc m(2 m7rr - 2 m7rt- 7PT+ 7pr + 7fr - 7FI).
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MpunoxexHue A
(cnpaBouHoe)

Ucnonb3oBaHue [19] n HacToAWero ctaHgapTa
ana npunoxeHuin RTLS

A.1 BBegeHue

YcTpoiictBa RTLS ncnonbaytotes na naeHTudukaumm u onpeseneHns MecToHaxoXeHns niofein nnn o6bekTos B
MPOMBILLMNEHHbBIX UM KOMMEPYECKMX YCroBUAX. TUNUYHBIE NPUMOXEHWS BKITHOYAIOT B cebs ynpasrieHe akTueamu, ynpas-
INeHve 3anacamu, ynpaslieHWe 1 aBToMaTusauuio npoueccos, 6e30nacHOCTb U OTYETHOCTL M MHOTO€E [ipyroe.

B cBoeit npocTelieit dpopme cuctema RTLS BKntoYaeT B cebs psAf TONbKO Nepefarowux MeTOK, KOTopble nepuo-
OVYecKn nepepatoT MakeT, cofepx)alyuid YHUKanbHbl ngeHTudukaTop u HebomnbLloih o6bem AaHHbIX. [akeT npuHumatoT
OAMWH Unn Gonee NPUEMHUKOB, KOTOpbIE MOTYT NMPOCTO 3apermcTpMpoBaTh METKY Kak MPUCYTCTBYIOLYIO WU MOTYT Npu-
MeHWUTb AanbHelwwyto o6paboTky, 4ToObl onpefennTe MecToHaxoxaeHe MeTku. Bonee crnoxHele cuctemsl RTLS moryT
UCNonb30BaTh ABYXCTOPOHHIOK CBA3bL C METKOW ANS ynpaBneHus, CBA3N 1 KoopauHaLmu.

AKTUBHBIE cucTeMbl RTLS, kak MpaBuIio, xapaKTepusyrTcs criegytowumMmn atpubyramu:

- OYeHb fAelleBble METKN C HU3KUM 3HepronoTpebneHnem;

- BorbLuMe nonynAuMn MeTOK,;

- HU3Kasa CKBaXHOCTb Nepefavu;

- pasHoobpasne NpUeMHUKOB — OT O4eHb Marnol AanbHOCTU (HECKOMbKO METPOB) A0 OYEHb GOMbLUOK AanbHOCTU
(cOTHM MeTpoB);

- OYeHb KOpOTKas ANMHa NakeToB, YacTo He CofepxalluX MHbIX JaHHbIX, KPOMe UAEeHTWdUKaTopa yCcTpoicTBa U
HebonbLoro Yncna 6uMToB COCTOAHUSA.

HacToswuii ctaHaapT 1 [19] cogepxat ABa huamyecknx ypoBHsi, ocOBEeHHO NOAXOAALWMX Ana RTLS:

- PU3NYECKU YPOBEHb CBEPXLLMPOKOMOMOCHOrO pajuonHTepdenca ¢ HU3KOW YacTOTOW MOBTOPEHUS UMNYSLCOB
(LRP), npuvBegeHHeIi B [19];

- PM3NYeCKU YPOBEHb CBEPXLLMPOKOMONOCHOrO pagnonHTepdeinca ¢ BbICOKOW YacToTOW NOBTOPEHUA UMNYNLCOB
(HRP), npuBefeHHbIN B HacTosALLEM cTaHaapTe.

HacTosiLee npunoxeHue onuckiBaeT, Kak yHKLMN 3TUX PUINYECKUX YPOBHEH MOTyT BbiTh CKOHGUIrypupoBaHb! ANS
npunoxexHuin RTLS.

A.2 O630p pU3nUeCKUX YPOBHE# CBepXLIMPOKONOnocHoro paguouHtepdeiica RTLS

A.2.1 ®U3nyeckuit ypoBeHb CBEPXLUMPOKONONOCHOrO paguonuHTepdeiica ¢ HU3KOW YacTOTOW NOBTOPEHUSA
umnynbcos (YMN)

A.2.1.1 Onucanvne

Duanyecknii ypoBeHb CBEPXLLMPOKONONOCHOro paguonHtTepdeiica ¢ Hu3ko Y — ato puanyecknin ypoBeHb HU3-
KOW CINOXHOCTH, ONTUMU3NPOBaHHLIN ANA ycTpoicTB RTLS. B cuctemax RTLS kOMNOHeHTH 060pyAOBaHUsi B BLICOKOW
CTeneHn acCUMMETPUYHBI — Bonblune NONYNAUMK 04eHb HECNOXHBIX METOK Pacro3HaloTCs ropasfo MEHbLUMMU NOMynsALu-
MU NOTEHLUMANBHO CROXHBIX BOCPUHUMAOLWMNX 3neMeHToB. OBbIMHO MeTKa nepefaeT coobLieHUs BOCTIPUHMMAIOLLEMY
YCTPOMCTBY, XOTA 06paTHbIE apXUTEKTYPLI Takke BO3ZMOXHbI (XOTA M MEHee PacnpOCTPaHEHbI).

DuU3nYECKUit ypoBEHb CBEPXLLMPOKONONOCHOrO paguouHTepdeiica ¢ Huskoi UMK, Takum ob6pasoM, 6bin npenmylie-
cTBeHHO 0b6ycnoBneH NOTPebHOCTBIO B 04EHBb HU3KOM YPOBHE CIOXHOCTU NepepaTyukoB (MeTok). CoobpaxeHUss HU3KOiA
CIOXHOCTU BKIOYAIOT:

- NPOCTYI0 B peanunsaunn MoaynAaLuIo;

- oTcyTcTBUE B 6a30BOM PeXUME KOANPOBaHNA UNK 0TGeNMBaHWUA (AEKOppensLnn) AaHHbIX;

- NPOCTOTY BHeAPEHUA MacoK CNeKTpanbHOW NNOTHOCTU MolgHocTU (PSD);

- OTCYTCTBUE CrNaXuBaHWA UMNYNLCOB C LIENbIO CNEKTPaNbHOro crnaxusaHus,

- CnokoiiHble BpeMeHHble TpeboBaHus.

Kpome Toro, Huskaa YU aenaetca kno4eBoil 0COBEHHOCTBIO, KOTOpPas CHUXAET HeornpeaeneHHOCTb NO3ULMOHM-
poBaHWA 1 nosbIWaeT 3P PEKTUBHOCTL HEKOTEPEHTHBIX NPUEMHUKOB B YCIIOBUSIX BEICOKOTO MHOTONY4Y€BOr0 3aTyXaHUs.

MoaxoA HU3KON CAOXHOCTU BEAET K HU3KOMY 3HEpronoTpebrieHnio N HU3KOW CTOMMOCTU peanusauun Ha AUCKpeT-
HbIX 3NEMEeHTaX, YTO PacnpoCTpaHeHo B NPUNOXEHNAX MeHbLLero obbemMa. Tam, e npoparoTcs odeHb Gonblune oGbembl
YCTPOMICTB, XU3HECNOCOBHbI KpeMHUeBbIe pelleHns, U RTLS-pelueHus, ucnonb3ayiowue U3NYECKUii YpoBEHb CBEPXLUM-
poKononocHoro paguonHTepdeiica ¢ Beicokon UMK, cTaHOBATCS BO3MOXHLIMU (CM. A.2.2).

CnepytoLune NyHKTLI BEIASNAIOT KNOYEBbIE YepThl KaXA0ro U3 peXMMOoB paboThbl.

A.2.1.1.1 Ba3oBblil pexum

Ba3oBblit peXUM — PEXUM HauMeHbLLEN CNOXHOCTU. OH UCMONL3YETCA TaM, IAe CylecTByeT NOTPeBHOCTb B 04eHb
Gonblwnx NONyNAUUAX METOK, HO HeT TpeboBaHuil No paboTe Ha odeHb Gonbliol AanbHocTU. Kak npasuno, Gonbluas
AanbHOCTb — 3TO He nNpobnemMa B cpeaax ¢ GONbLIMM YUCNOM NPENATCTBUIA NPSAMO BUAMMOCTH.
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KntodeBble aTpnbyThl 6a30BOro pexuma:

- OMeHb npocTas Mmoaynauma — (MaHunynayusa On-off keying — OOK);

- HET JOMOMHUTENBLHOrO KOAUPOBaHUA UK 0TOennBaHus,

- KpaT4ailwas AnnHa nakera;

- ANWHa nakeTa, CNpPOeKTUPOBaHHaa ANA JOCTWXKEHUA MakcuMansHOW aMniuTyasl UMMyNsca B pamkax rnobans-
HOro orpaHWYeHns AN PU3NYecKoro YpoBHS CBEPXLLUMPOKOMONOCHOrO paguonHTepdeiica (192 nMmnynsca npu YactoTte
umnynscos 1 MI'L).

3TOT nocneaHuWin NyHKT genaeT 6a3oBblil pexum 0cobeHHO MonesHbIM AN HEKOrePEHTHBIX NPUEMHUKOB (4ETEKTO-
POB SHepPruu), KOTopble BEIUMPLIBAIOT OT YBENTMYEHNS MTHOBEHHOW aMNiuTyabl UMMynbsca.

MpueMHuK, obHapyXmB BXOAALLUIA NMOTOK CBEPXLUMPOKOMONOCHBIX UMNYbCOB, ByfeT NpoxoanTb Yepes npouenypy,
nofobHyto criepyroLLeil, B BbISCHEHUW TOro, 6bIN0 N 3TO NonyYeHune naketa 6a3oBoro pexuma:

- MpoBepKa curHana BxoasLeit npeambynbl, 4To6bl onpegenutb 1 MM UMMNYNbCHYO NOCNe[0BaTeNbHOCTL (TO eCTb
He nakeT pexuma 6omnbLLIOW AanbHOCTK);

- MOWCK pasfenuTens Kagpa ¢ NoATBEPXAeHNeM COOTBETCTBUSA KakoMy-nNin6o pexxumy — 6a3oBOMY UK paclUMpeH-
HoMY;

- MpoBepKa nepBbIX Tpex GUTOB 3aronioBka usmnyeckoro ypoBHs (PHR) (Tpu 6uTa cpasy nocne pasgenurens Ka-
gpa), 4Tobbl nogTBEpANUTE 6a30BLIA PEXUM:

- Tpu O = 6a30BLI peXUM;
- Tpu 1 = pacLUMpeHHbIA pexumMm;
- NMPUEMHUK MOXET NPUHATL PeLLEHWe, NPOrofiocoBaTk Ha NepBbIX TPex BuTax 3aronoska U3NYECKOro ypoB-

HA METOAOM «JTyHLLUMiA U3 Tpexy», YToOBI BBECTU NPOCTYIO NPoBepKy oWWGoK GMTOB TMna KogUpoBaHWSI.

CnefyeTt OTMETUTb, YTO AfMHa Npeambynel nepeMeHHas — 16 unu 128 UMNynNbCoB Ha YCMOTPEHUE UCTIONHUTENS.
16 uMnynbCcoB, Kak BbiNo NMokasaHo, JOCTATOMHO AN caMblX pasHbIX CllyqaeB NPUMEHEHUS, HO pa3paboTumKk MoxeT Ans
NoBbILLEeHNS 9PPEKTUBHOCTU 3axBaTa JaHHbIX YBENUYUTL ANUHY 3arornioBka. OAHaKO Takol NoAXoA UMEET TPU BadKHbIX
HeraTMBHbIX BO3[ENCTBNA Ha 06Lyto adheKTUBHOCTb CUCTEMBI, MOITOMY BbIGOp AormkeH BbiTb T aTeNnbHO NpOCYMTaH.
Bonee anuHHasa npeambyna BneverT:

- PUCK yBeNWYeHWS AMWHBI NakeTa cBbille 192 MNynbcoB, YTO BbI30BET HEOBXOAUMOCTL YMEHBLUEHUA aMMNUTYAbI
UMnynbca, YToObl COOTBETCTBOBATL NIUMUTAM Ha CpefiHee CBEPXLUMPOKONONOCHOE U3NYyYeHHE,

- yBenun4eHue notpebrneHns anekTpoaHepri MeTkol (bonblue nepegaBaeMblX UMNYNbLCOB U Gonblue npoueccop-
HOro BpeMeHu);

- YBENU4eHMe KONM3nii NakeToB METOK (M3-3a 6ornee ANUHHBIX NaKkeToB).

A.2.1.1.2 PaclUunpeHHbIA pexum

PaclumpeHHbiit pexxum fobaensieT B 6a30BbI PEXUM MPOCTYIO MPSIMYIO KOPPEKLMIo OLIMOOK ANst NOBLILLEHUS 3¢-
heKTUBHOCTU B OnpefeneHHbIX 06cToATenbCcTBaxX. KpoMe Toro, pacluMpeHHbIi pexuM gonyckaet bonee AnuHHYO npe-
ambyny (go 256 umnynbcoB), ecnu pa3paboTynky HeoBXo4MMO YBENUYUTL HaeXHOCTL cbopa fiaHHbLIX Ha ocHoBe boree
HafleXHo CTPYKTYpbl cuMBona. Cxema KoaMpoBaHUA NpocTa AN peanu3auun B nepefaTtdiuke u [oMNyckaeT ABe pasHble
CXeMbl AE€KOANPOBaHUA B NPUEMHUKE.

MockonbKy ANWHa nakeTa pacllMpeHHOro pexuma Bonblue, YeM nakeTa 6a3oBoro pexuMa, curHars, ckopee BCero,
CTaHeT CAepXMBaTLCA HOPMaTUBHBEIMM NIMMUTaMKN Ha CPEefHNE CBEPXLLUMPOKOMONMOCHOTO U3nyyeHus. 3To TpebyeT yMeHb-
LUEHUS aMMNUTYA bl OTAEMNbHBIX UMMYNBCOB, YTO MPUBOAMUT K NOTEPSAM B NnaHe 6roxeTa NMHUKA CBA3U NPpU UCMONbL30BaHUN
HEeKorepeHTHOro MpueMHuKa. STy NoTepro criefyeT ConocTaBUTL C OXUAAEMbIM BbIUTPLILLIEM OT KoagupoBaHus Ao 4 ab,
YTOGbI ONpeaenuTb, AaeT NN pacLUUpPeHHbIR PEXUM YUCTYIO BLIrogy B MtobbiX AaHHbLIX 06CcTOATENLCTBAX.

B o6LleM ncnons3oBaHne paclUMPEHHOro pexmMma — aTo koMnpoMuce, 6anaHc Mexay BLIMIPLILLEM OT KOAUPOBa-
HWA 1 ANWHOI NakeTa (To ecTb NoTepei sHeprn uMnynbea). [inuHa naketa 6yaeT onpeaenaTbca paAoM ¢aKTopoB, BKIIO-
Yas ANWHY npeambynbl, UCronb3yemblil peXuM agpecaLin u pasmep nognexaluux nepefade AaHHbIX.

Mpouecc onpeaeneHns MPUEMHUKOM NakeTa pacLUMpPeHHOro pexuma Takoi Xe, kak u Ans 6asoBoro pexuma.

A.2.1.1.3 Pexxum GonbLUoR AanbHOCTH

Pexvm 6onblUoii 4anbHOCT OPUEHTUPOBAH Ha KOrepEeHTHbIE MPUEMHUKM, KOTOPbIE MOTYT UCNOSb30BaTh KOrepPeHT-
HO-UMMYNbCHYH UHTErpaLmnio B Liensx NoBLILLEHWUSA 3Heprin cuMBona. [MocKonbKy MHOXECTBEHHbIE UMNYILCHI UHTErpupy-
tOTCA BMecTe, 4ToObl chopMUpoBaTb OAWH CUMBON, ATIMHA NakeTa MOXeT GbiTb GOSBLLIOW, 3HAYUT, aMNAUTYAa OTAENbHOro
uMnynbca, 6e3ycnoBHO, YMEHbLUMUTCS, YTO OMNpesenaeTcs HOPMaTUBHBIMU OFPaHUYEHUAMMU Ha CPEAHUIA YPOBEHb CBEPXLUK-
pokonornocHoro nany4eHus. OfHaKko KorepeHTHO-UMNYyrbcHas MHTerpaumsa 6omnee Yem KOMNEHCUPYET NOTEPU B SHEPrUn
UMMynbca 3a CHET YUCTOro NpupocTa BroAxeTa NMMHUK CBA3MN.

O PeKTUBHOCTb KOrepeHTHOro NPUEeMHUKa 3aBUCUT B OCHOBHOM OT ABYX (haKTOpOB: TOYHOCTU WabnoHa umnynb-
COB, UCMOMb3yeMbIX B MPUEMHUKE, U TOMHOCTU CUHXPOHU3aLMN BPEMEHU HA UMMYILCHOM YPOBHE MEXAY NMPUEMHUKOM U
nepegat4ymkom. PuUsnyecknii ypoBeHb CBEPXLLMPOKOMONOCHOrO paguonHTepdeiica ¢ HU3KOM YacToToi NOBTOPEHNUA UM-
MynbCcoB He NpenbABMAET XecTkux TpeboBaHWi K NboMy M3 3TUX NapaMeTpoB, U 3TO CAENaHO HaMepeHHO B Lensax
obecneyeHnss HU3KOW CTOMMOCTU peanuaauunm (6e3 CroXHON CUHXPOHU3ALMK UMK CIIOXKHOrO POPMUPOBAHMUS UMMYNLCOB).
M3 aTux coobpaxeHuii CyLLecTBYeT orpaHnyeHune, Ao Takoi CTENEeHN KOrepeHTHOE yeurieHne MOXET BbiTb JOCTUIHYTO My-
TeM npocToro Ao6aBneHns 4onoNHUTENBHBIX MMNYNBCOB B cMMBOS1. CyLLECTBYET Takke pacnnarta aMnnuTyaoin uMnynsca
3a gobaBrneHne AONOMHUTENbHLIX UMMYNBCOB U3-3a8 HOPMaTUBHBIX OrpaHUYeHuit. MoaToMy napameTpbl, BelbpaHHble ANS
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pexvuma GonbLUOR JansHOCTU, NPEACTABNAT MaKCUManbHyo 3ddheKTUBHOCTb ANA KOrepeHTHOro NpuMeMHuka npu oT-
HOCUTENbHO CMArYEHHBIX CUHXPOHM3ALMKU U POPMUPOBaHUM UMMNYILCOB; Bonee ANUHHbIE CUMBOMBI MOMMK Gbl HEMHOTO
L06aBUTb K KOrepeHTHOMY YCUINEHUIO U CIYXaT TOMbKO AN YMEHbLUEHUSA SHepruM UMnynsca.

Pexxum GonbLUoit 4anbHOCTY MCMOMb3YET B Ka4ecTBe cxeMbl Mogynsaunn MaHyecTepckoe KOAUPOBaHUE [JBOUYHON
chasonmnynecHoit Moagynsuum (PUIM), a He npocTaa maHunynaums OOK, kak B 6a30BOM U pacLLMPEHHOM pexumax, u pa-
6oTaeT npu UMM 2 My, OH Takxe Ucnonb3yeT boree crioxHyto npeambyny, HeobxoaumMyo Ans NOAAEPXKKNA 3TOW CXeMbl
KogupoBaHus. Mpeambyna cocTOUT U3:

- nocnegosatenbHocTh oT 1024 o 8192 nMnynbLCoB, 3aTeM

- pasgenuTens Hadana kagpa (SFD), sakogupoBaHHoOro, kak B 6a30BOM W paclUMpeHHOM pexume, 3aTem

- nocnepoBaTensHOCTH OT 16 40 64 [BOMYHLIX CUMBOMOB 1, 3aKOAWPOBaHHLIX, KaK B pexuMe 60nbLION AanbHOCTMU.

3a npeaMbynoit cnefyeT pasgenutenb Hadvana kagpa (SFD), 3akogupoBaHHbIR, kak B pexume GonblUoi AanbHo-
ctv. Llenbto aToit Gonee cnoxHoii npeambynbl B TOM, YTOObI MO3BONUTL KOrepEHTHOMY MPUEMHUKY BbISIBUTL NAKET pexnuma
GonblUoii JanbHOCTU M AOCTUYb CUHXPOHM3ALMM CUMBONIOB A0 pasfennuTensa Hadana kaapa, a Takke 4Tobbl Mo3BONUTb
HeKorepeHTHBIM MPUEMHUKOM AOCTUYb CUHXPOHU3ALIUN.

MpreMHUK, 0BHapYXWUBLUMIA BXOAALMIA NOTOK CBEPXLUMPOKONONOCHBEIX MMMYNBCOB, AOMKEH NPOUTKU npoLeaypy, no-
Jo6Hyto crneaytoleit, 4N BbIACHEHWS TOro, NOMyYaeT MW OH NakeT pexvma 6onbLUOA AansHOCTU:

- NpoBepka curHana BxogsALeit npeambynbl, 4ToObl onpegenuTs 2 MITL MMMNYNBCHYIO NOCe0BaTeNIbHOCTb (TO €CTb
YTO 8TO He nakeT 6a30BOro UNK PacLUMPEHHOro pexunMa);

- OXWAaHWe cTapTa WMMYNbCHON MOAYNALMK B BUAE MOBTOPSAOLLMXCA 32 NPUCYTCTBYHOLLUX UMMYMbCOB, @ 3aTeM
32 OTCyTCTBYIOLMX MMNYNbCOB. Ha aToi cTaguu npueMHuK 6yAeT MCnonb3oBaTh STU NEPEXOALI ANA AOCTUXKEHUS CUHXPO-
HW3aLW CUMBOMOB;

- MOWCK pa3fenuTens Havana Kagpa ¢ NoATBEpXAeHEM pexuma 60nbLlIoi fanbHOCTH,

- MpoBepKka MepBbIX Tpex GUTOB 3arorioBka ouU3MYecKoro ypoBHs (Tpu GuTa cpasy nocne paspenutensd Hadana
kagpa) ¢ 000 NOBTOPHOro NOATBEPXKAEHUSA pexuMa 6onbLIOA AanbHOCTU (OCTanbHbIE 3HAYEHWUA 3ape3epBUpoBaHbl 4NN
ucrnonb3oBaHus B BygyLuem).

A.2.1.2 CeTu co cMeLLaHHbIM PEeXUMOM

A.2.1.2.1 CoobpaxeHuns apdeKTUBHOCTU

Pexxvm GonbLUoii 4anbHOCTY B NEPBYHO OMEPEAb OPMEHTUPOBAH Ha KOrepeHTHbIE MPUEMHUKN, B TO BpeMs kak 6a30BbIi
W paclUMpeHHbIN pexXuMbl NpeaHasHa4eHbl Npexzge BCero Ansi HEKOrepeHTHbIX NpUueMHUKoB. MNockonbky RTLS-cuctemsl,
KaKk npaBus10, YacTb (PUKCUPOBAHHON MHGPaCTPYKTYpPEI, MarnoBeposATHO, YTO B MoboM 3agaHHOM MecTe GyAeT pa3BepHyTa
CMECb KOTepPEeHTHBIX U HEKOrepeHTHbIX NpueMHWKoB. BMecTo aToro ocobeHHocTU pacnonoxenus 6yayT onpeaensTb 1c-
NoJib30BaHWe TOrO UMM WHOTO TUMa NPUEMHWKa ANs HaunyJwwen obwen 3pdPeKTUBHOCTU CUCTEMBI.

Hanpumep, ycnoBns noMeLLeHUi A C MHOXECTBOM NPENATCTBUNA, TaKUX Kak cKnaj unu NnpousBOACTBEHHLIN LEX, He
MOTYT NMO3BONUTL GOMbLUMX PACCTOSHWIA NPSAMOA BUAUMOCTH, MO3ITOMY paclUMpeHHbIi Anana3oH 6ecnoneleH. BMecTo aTo-
ro Tam, ckopee Bcero, 6yAeT pa3BepHyTa BbiCOKasi MIMOTHOCTb HEKOTEPEHTHBLIX NPUEMHUKOB ¢ METKaMU, AeACTBYIOLUMI
nunbo B 6a3oBoM, NGO B pacLUUPEHHOM pexume.

B oTnuuue ot aToro, Gonblune OTKpbITEIE NPOCTPAHCTBA, HAaNpUMep TEPPUTOPUN Ha OTKPLITOM BO3AyXe, NO3BONAT
o4eHb Bonblune MMHUK NPSMOK BUAUMOCTM, TaK YTO UCMONb30BaHNE HU3KOM MIIOTHOCTM NPUEMHUKOB 60NbLIOH AanbHOCTH
MOXeT ObITb 6oree sKOHOMUYeckn 3pPeKTUBHBEIM. B aToM criyyae MoxeT 6biTb pasBepHyTa WHpacTpyKTypa u3 Kore-
PEHTHbIX NPUEMHWKOB C MeTKaMu, paboTaroLLMMU B pexxuMe 60onbLLIOi [anbHOCTH.

OpHako cyLlecTByeT MHOMO Cny4vaes, Kora METKU MOryT nepemellarbcsl U3 KOrepeHTHOW B HEKOTePEeHTHYIO UH-
dpacTpyKTypy, NOSTOMY faHHbIA cTaHaapT TpebyeT, Y4Tobbl BCe NPMEMHUKW, KOrepeHTHbIE WU HEKOrepeHTHbIE, Mornu
NPUHUMATL 1 eMOAYNMPOBaTE Bee peXumbl. Criydan nepekpecTHOro UCnonb3oBaHusa cTpajatoT oT orpaHnyeHmns addex-
TUBHOCTY crnefytowmnm obpasom.

HekorepeHTHbI NpueMHUK BYAET UMETb MeHbLLYIO fanbHOCTb paboThl ¢ MeTkaMu, paboTarolwmmmn B pexume 60nb-
LUOW AanbHOCTKW, B CPaBHEHWUM C MeTKamu, paboTatolumm B 6a30BOM UK pacluMpeHHoM pexume. MeTku, paboTatowyme B
pexvme GonbLLIOW JanbHOCTW, UMEKT OTHOCUTENBHO AMUHHbIE NaKeThl, KOTOPLIE BLI3LIBAIOT CpefiHUe U3NydeHus, noare-
Xallue perynupoBaHuio. 3T0 03HAYaET, YTo B pexxnMe GonbLLOW JarnbHOCTU MMMYNbChl MeHbLUEe Mo aMnnuTyae, Yem B ba-
30BOM UIK pacLUMPEHHOM pexume. Nockonbky paboTa HEKOrepeHTHOro NMpUeMHUKa 3aBUCUT OT aMMiUTYALI €4UHUYHOIO
UMNyrbca, OH He MOXET NMPUHUMaTh MEeHbLUME UMMYTbChl pexuMa 6onbLUIOR AanbHOCTW Ha cpaBHUMOM AanbHocTh. U3-3a
MeHbLUeW AanbHOCcTU paboTel MeTKu, paboTatoLue B pexume BoMbLUON AanbHOCTH, MOTYT TONBKO Nepuoguyecku obHapy-
XKMBATLCHA B NPeAernax CETU HEKOrePEHTHLIX MPUEMHWKOB, @ MO3ULIMOHUPOBaHNE METKU MOXET OKa3aTbCs HEBO3MOXHBIM.

KorepeHTHbI NpueMHuK BYAET UMeTb KOPOTKYIO AanbHOCTb paboTel ¢ MeTKamu, paboTarowmmu B 6a3oBoOM Unu
pacLUMPEHHOM pexuMe, Mo cpaBHEHWIO ¢ MeTkaMK, paboTatowumMm B pexiume GonbLuoil AanbHocTu. MeTku, paboTatowue
B 6a30BOM WNK paclUMPEHHOM peXUMe, He AatoT NocnefoBaTenbHOCTEN UMMYNbLCOB, JOCTATOMHbLIX AN KOrePEHTHO-UM-
NynbCHOWA MHTErpaummn, YTo CBOAWUT Ha HET MPEeUMYLLECTBO KOrepeHTHoro npuemMHuka. OfHaKo KOrepeHTHbIA NMpUeMHUK
MOXeT paboTaTb Ha CXOAHbIX C PaboToi HeKorepeHTHOro NpUeMHuKa paccTosAHNUAX Npy paboTe ¢ MeTkamu 6a3oBoro unu
paclUMpeHHoro pexuma. MNockonbKy KOrepeHTHbIE MPUEMHWKN, KaK NpaBuiio, pasBepTbIBAKOTCA HECKOSBKO pexe, YeM He-
KOrepeHTHbIe NPUEMHUKN, MeTKN 6a30BOro NNK PacLUMPEHHOTO pexuMa MoryT BbiTk TONBKO NEPUOANYEcK 0BHapYXeHbl B
CETU KOrEPEHTHBIX MPUEMHMWKOB, @ NMO3ULMOHUPOBaHNE METKN MOXET OKa3aTbCs HEBO3MOXHBIM.

XapaKTepucTuku cryqaeB NepeKkpecTHOro Mcnonb3oBaHmns ceefeHsl B Tabnuuy A.1.

45



rocCT P 58082—2018

Tabnuya A.1 — XapakTepncTuku crnyyaes NepeKkpecTHOro UCrorb30BaHUSA

Tvn npueMHUKa Pexum meTku HanbHocTb Npuema MpumeyaHuna

HekorepeHTHble | BasoBbliin Xopolas TunnyHana koHdUrypauma ana onbluvx nonynAuuin o4eHb
MPOCTbLIX METOK

PaclmnpeHHbIn Jyuwe YBennyeHHaa panbHoCcTb paboTbl B HEKOTOpbIX 0OCTOS-
TenbcTBax

Bonbluon CokpalleHa KopoTkas agvMcTaHUpsi npuema osHaqaeT, YTo oxsar obHapy-

AanbHOCTH XKeHns MeTkun ByleT NpepbIBUCTLIM B TUMMYHOM CETU HEKO-

repeHTHeBIX NpueMHUKoB

KorepeHTHbIe BaszoBbiA Xopowas Bonbluee paccTosiHve Mexay KorepeHTHBIMM MPUeMHVKaMA
03HayvaeT, YTo oxBaT obHapyxeHUA MeTkK byaeT npepbiBU-
PacwnpeHHbIn Tyuwe CTbIM B TUMMYHOMN CETKU KOrepeHTHbLIX NMPUEMHNKOB
BornbLion Haunyuwan TvnnyHaa KoHpUrypauma Ansa HebonbWKX NonynaLmvin Me-
JAansHocTn TOK Ha OTKPLITOM MpoOCTpaHCTBe

A.2.1.2.2 CoobpaxeHus no obpaboTke AaHHBIX NPUEMHUKOM

JTioboit U3 Tpex peXxnMoB MOXET ObiTb Nerko AekoaupoBaH NPUEMHMKOM ftoboro Tuna, nocrie Toro Kak pagvoda-
CTOTHBII curHan 6bin NpeobpascBaH B OCHOBHYO nonocy YacToT. Kntou k paBoTe B cnyyasix nepekpecTHOro Ucnosib3oBa-
HUA — B CMOCOBHOCTM CUHXPOHU3MPOBaTL M JeMOAYNUPOBaTh BXOAALLMA paguocurHan.

Koraa korepeHTHbIA NpUeMHUK 06HapyXMBaeT NOCNef0BaTeNbLHOCTE MMMNYNBLCOB Ha YacToTe NepeAayYn MMNYNLCoB
(Yr) 1 My, yto yKaskIBaeT Ha NakeT 6a30BOro UMM paclUMPEHHOTO PeXUMA, OH AO0MKeH HauyaTb NOUCK Npeambynbl, 3a-
KoAWpoBaHHO’ cornacHo GasoBoMy U pacluMpeHHOMY pexumMaM. MNocne obHapyxeHUA npeamByrbl U A0CTUKEHUA CUHXPO-
HM3aLMM OCTaTOK NakeTa MoXeT BbiTb AeMoAyNMpoBaH Tak Xe, Kak U HeKore peHTHbIM NPUEMHUKOM.

Koraa HekorepeHTHbIM NpreMHMK 0OHapyXMBaeT UMNYNbCHYIO nocnegoeaTtenbHocTb ¢ UM 2 MMy, 3To ykasbiBaeT
Ha nakeT pexwma Gornbluoil fanbHocTU. MNpreMHNK MoXeT 3anyCTUTb CBOW HOPMaSIbHBIA NPoLEece NostyHeHUS/CUHXPOHU-
sauym SFD, Ho Ha Jvactote 2 MIy. BecraBka pasgenurens Hadana kagpa (SFD) 6asoBoro/paciumpeHHoro pexuma B npe-
ambyny pexviMa GonbLIoK AanbHOCTU NPeAOCTABNSET Takylo (PYHKLMOHANBHOCTD.

Mocne BcraBneHHoro pazgenurens SFD HeKorepeHTHLIA NMPUEMHUK HAYHET [eMOoAyrupoBaTbh GUTHI C yyeToMm
NOBTOPEHNA UMMYNbCOB U MaH4ecTepckoro KOAUPOBaHUA. JTO MOXET ObiTb AOCTUIHYTO MyTEeM 3arnycka HOpMAaribHO-
ro MmexaHuama OOK Ha vyactoTe 2 MI'Y 1 aobaBneHnA Wara cxatus, KOTOpbIA TpaHCcnUpyeT 32-UMNYSbCHbIE MOBTOPbI
MaHuecTepckoro koga ABov4HOW ¢asoumnyniscHoin moaynsuyu (PVIM) B aecTBUTEnbHble BUTHL. OTO OTpaXeHo Ha
pucyHke A.1.

[laHHble 1 0

MaHuectepckue
SUM umnynecbl I:

HemopnynupoBaHHbie
OOK 6uThl

THITITTTTTT11111100000000000000000000000000:0000000000000000000000000 11111111 1 11 TT A T 111|

KomnpeccupoBaHHbie
OOK 6uTbi 1 0 0 1

Manuectepckue
AeKoAupOoBaHHbIe 1 0
6UTHI

PucyHok A.1 — lNMpeobpasoBaHne MaHuecTepckoro koga ABou4HOK chasoumnynbcHoi mogynsayum (GPUM)
B8 OOK ¢ noMoLbio LippoBoro cxatua uros
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ANbTEPHATUBHO HEKOTEPEHTHbIA NPUEMHUK MOXET B3SiTb aHa/I0roBblii NOAX0M, YCPeaHAs UMMY/bCbl B 32-UMMY/bC-
HOM OKHe, a 3aTeM npumMeHsia aemoaynsaumio OOK n MaHuecTepckoe [eKoAMpoBaHmie, Kak NokasaHo Ha pucyHke A.2.

[aHHble 1 0

MaHuyecTepckune
OVIM MMnybCbl

KomnpeccupoBaHHble
OOK 6uThbI

JemMoaynupoBaHHble
OOK 6uThI

MaHuecTepckue
OeKoAnpOBaHHble 1 0
6UTbI

PucyHok A.2 — lMpeobpa3oBaHne MaH4YeCcTepCcKoro koga ABOMYHON hazonmnynbCcHon mogynsauumn (GNM)
B OOK c ncnonb3oBaHMeM aHasIoroBOro CXatusi UMNynbCoB

Mocne o6HapyXeHus pasfenutens Havana Kajpa, HeKOrepeHTHbIN NPUEMHWK AO/HKEH UrHOpMpOoBaTh nocnenosa-
TeNIbHOCTb CUMBOJIOB «1» (nepefaBaemblX ANS NOAAEPKKMA CUHXPOHU3ALMM KOFEPEHTHOro MpuMeMHuKa) n uckatb «000»
HOPMaJIbHOTO pasgenuTens Havana kagpa SFD, 3akogMpoBaHHble Kak CMMBOJbI pexuma 60/bLOoR fanbHOCTU, B Kaye-
CTBe Tpurrepa 3anycka AeMoaynsuum ocTaslleinca YyacTu naketa. BnosHe BepOSAITHO, YTO HEKOTOpble W3roTOBMTENW 3a-
XOTSIT NCNOMb30BaTh BCTAB/IEHHbIE CUMBO/bI «1» AN Lenei no3nuMoHMpoBaHMA Npyu HE06X0AMMOCTM.

A.2.1.3 KoopanHauusa v CUHXpoHu3aumnsa

[na coxpaHeHus GUTOBONM CUHXPOHM3AUUW NPUEMHUK HYXAAeTCsa B PerynsapHbiXx uMmnynbcax. MaHyecTepckoe Ko-
ANpOBaHNe B pexvMe JafibHel CBA3W rapaHTUMpyeT, YTO CyLLeCTBYET MHOXECTBO MMMNY/IbCOB CUHXPOHM3AL MK, Tak Kak u
e[IMHNLI, U HYNN NepejaBaeMblX AaHHbIX cogepxaT uMnynbcbl. OAgHako 6a30Bblil U pacLUMPEHHbIA PEXMMbI UCNOb3YIOT
OOK, rge «0» o603HavyaeTca OTCYTCTBUMEM MMNynbca. B aToM cnyyae A/iMHHasA CTpoka Hynei 6yaeT Bbi3blBaTb A/IMTESb-
Hbll Nepuog 6e3 UMNynbCoB, YTO, B CBOK oyepenpb, Bbi3blBAET NPO6AEMbI CUHXPOHM3AL M.

OfuH 13 MeToA0B NPeoAosIeHNs ANUTENbHBIX NEPUOLOB OTCYTCTBMSA UMMNY/IbCOB — WUCMO/Ib30BaTb CUCTEMbI CUHXPO-
HU3aLMM OYEeHb BbICOKOrO KayecTBa, KOTOpble MO3BOSAT COXPaHATb CUHXPOHU3ALUUI0 B TeYeHne AUTENbHOIo nepuoaa.
OfHako B COOTBETCTBUM C XeENaHWEM paspellnTb NCNOb30BaHNe felleBblX KOMMNOHEHTOB B ycTpoicTBax RTLS nyuwwii
Nnoaxo[, 3ak/toyaeTcs B TOM, YTO6bl rapaHTUpoBaTbh OTCYTCTBME ANUTENbHbLIX NEPUOL0B 6€3 UMMNYbCOB.

MoaTtomy chn3nyecknii ypoBeHb CBEPXLLMPOKOMOIOCHOIO paaunounHTepdelica ¢ Hu3koii UM TpebyeT, 4TobbLI Nepe-
AaTuynK BCTaBNA1 NocnefoBaTeNbHOCTb U3 YeTblpex UMMNY/IbCOB NOC/e KaXaoro 128-ro anemeHTa coobueHnsa (MMnysnbca).
DTN UMNyNbCbl 06ecneymBatoT PerynsipHy0 CUHXPOHU3ALNI0 CUrHana v Ao/MKHblI UTHOPUPOBATLCA NpUeMHMKammn usnde-
CKOTO YPOBHS.

CTaHgapT ycTaHaB/MBaeT, YTO MOMEHT nepegayun N060ro oTAesIbHOr0 MMMybca He Jo/KeH apeidosatb 6onee
yeM Ha 11 HC OT HOMWHA/IbHOTO MOMEHTa nepejayn Ha NPoTsHXKeHUn 128 nepruofoB CUMBO/IA B Yka3aHHOM AuanasoHe pa-
604Mx Temnepartyp yCTpoicTBa. BcTaBneHHble CUHXPOHU3MPYIOLWME UMNYNbCbl rapaHTUPYIOT, YTO 3TO MOXET ObITb AOCTUr-
HYTO C MOMOLLbI0 CTaHAAPTHbIX KpUCTannos ¢ AT-Cpe3oM B HOpMasibHbIX TEMNepaTypHbIX Avanas3oHax. B yctpoicTBax
ANnA 6onee WMPOKMX AManasoHOB Temnepartyp, BO3MOXHO, NOTpebyeTcs MCNofb30BaTb TEMMEPaATYPHYO KOMNeHcauuio
KpUCTannoB AN NojfepXxaHus CMHXpoHu3auuu. Lindpa 11 Hc rapaHTUpyeT, Y4TO rpaHuubl 6uta nogaepxunsarTcsa gocta-
TOYHO, YTO6bI CBECTU K MUHUMYMY GBUTOBbIE OLLIMGKN U3-3a CABUIOB CUHXPOHMU3AL MU,

A.2.2 dn3nyeckunii ypoBeHb CBEPXLLNPOKOMNOSIOCHOIO paguonHTepderica ¢ BbICOKOW YacTOTOM NOBTOPeHUA
umnynbcos (YIMN)

®dun3nyecknin ypoBeHb CBEPXLLUMPOKOMNONIOCHOIO paguouHTepdeiica ¢ BbICOKOM 4acTOTOW MOBTOPEHUS WUMMYNbCOB
(4Unn) 6bin BBEAEH B CTaHAAPT Kak BbICOKOMOOW/bHbIV, paboTarwWwmnin Ha 60blUMe PacCTOsIHUSA, OYEHb HaZeXHbI husn-
Yyeckuii YpoBeHb A1 NPOMbILLIEHHBIX YC/T0BWIA, C BO3MOXHOCTbI NO3MLMOHUMPOBAHUSA YCTPOUCTB € TOYHOCTb Bbille 1 M.
XOTa MOoAyNAuMM U CXeMbl KOAUPOBAHWUS AN LOCTUXKEHUS 3TOr0 CMIOXHbBI, 3aTpaThl HA YCTPOCTBa MOTyT ObiTb CBEAEHbI K
MWHUMYMY 38 CYET KPEMHUEBbLIX PeLUeHNN.
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Boo6Lue roBopsi, hM3nyecknii ypoBeHb CBEPXLUMPOKONOIOCHOrO paavonHTepdelica ¢ Hu3koli UMW BeirogeH, Korga
AVHaMuKa pblHka 6n1aronpuaTCTBYeT peasmsaummn ANCKPETHOro YyCTPONCTBa, B TO BPeEMS Kak (OU3NYeCcKnil ypoBeHb CBepX-
LUMPOKOMNOJIOCHOIO pajuouHTepdielica ¢ Bbicokoi UMW ctaHoBUTCA npuBnekaTesbHbIM, Korga o6beMbl YCTPOMCTB gocTa-
TOYHO BbICOKM, YTOGbLI ONpaBAaTh KPEMHUEBYO UHTerpaumio. Beicokas UM nHTepdeiica AaeT o4yeHb KOPOTKy AanTe b-
HOCTb MaKeToB AN NOAAEPXKKM GONMbLUMX MONYNAUMA MeTok RTLS.

A.2.2.1 B3aumogeincTemsa ¢ hM3nN4eCKMM YPOBHEM CBEPXLUMPOKONOIOCHOrO paauonHTepdelica ¢ H13kon UM

XapakTepucTrku m3nyeckoro ypoBHS CBEPXLLMPOKONOSIOCHOIO paanonHTepdpelica ¢ HU3ko UMK 6bm cneum-
a/IbHO BblGpaHbl TaK, 4TO6bl OH 6blN B3aVMHO AONOMHAKWMM C (DU3NYECKM YPOBHEM CBEPXLLUPOKOMOIOCHOTO pagjmo-
nHTepdeiica ¢ Bbicokoli UM, OHM MCNOMb3YIT OAHW U Te Xe LEeHTpaslbHble 4acTOoTbl, 06a ABMAATCA WMMMY/IbCHbIMU
h3MYECKMMUN YPOBHAMW CBEPXLLMPOKOMOIOCHOTO pagmnovHTepdieiica n o6a MoryT 6biTb peann3oBaHbl C KOrePeHTHbIMU
WIN HEKOrepeHTHbIMW MPUEMHUKaMWU. ST XapaKTePUCTUKU MO3BOMAIOT pa3pabatbiBatb apXUTEKTYpy MPUEMHKKOB, MO-
3BONAOWMX AeMOAyIMpoBaTh /060 TN ON3NYECKOro YpoBHSA C MakCMMaslbHbIM NOBTOPHbLIM MCMO/Ib30BaHNeM 6/10K0B
npueMHuka. 310 obecneymBaeT COBMECTUMOCTb, MOKa3aHHy Ha pucyHke A.3.

PucyHok A.3 — B3aumopgeiicTerne om3nyecknx ypoBHel CBEpPXLLMPOKOMNOIOCHOIO pagnonHTepdelica
C HU3KOW 1 Bbicokol Ui

dusnyecknii ypoBeHb CBEPXLLUMPOKOMOIOCHOTO pagnonHTepdeiica ¢ BbicOkON UM xOpoLwo NOAXOAUT ANs ak-
TUBHBIX CUCTEM pPaAMoYacTOTHON maeHTudukaumu/cuctem RTLS, OCHOBaHHbIX HA METOAE pasHWLbl BPEMEHW NPUObLITUA
(TDOA). [eicTBnTeNbHO, BO3MOXHOCTW, KOTOPblE AOCTYMHbI A5 €ro A/MHblI NpeamM6ysbl ¥ CKOPOCTW Mepeaayn JaHHbIX,
Nno3BoNAKT eMy paboTaTb C NOMb30 B MHOTOUMC/IEHHBIX CUeHapusx. Hanpumep, ecnn TpebyeTcs fabHAS AUCTaHUums,
MOXeT MCMOoMb30BaTbCA AJ/IMHHAA npeambysia 1 CKOpoCTb nepefayn gaHHbIXx 110 k6/c, YTo6bI MakcMMU3MpoBaTb Aaslb-
HOCTb CBSI3W, WK B C/lyyae, eciv HeobxoauMbl 60ee BbiCOKas MIOTHOCTb METOK W/unu 6onee yacTble OGHOBMEHUS Mpu
MeHbLLER AanbHOCTK, MOTYT ObITb UCNOMb30BaHbl BbICOKAs CKOPOCTb Nepefayn AaHHbIX M KOpoTkMe npeambynbl dmnsunye-
CKOro YPOBHS CBEPXLUMPOKONOIOCHOrO pajunonHTepdeica ¢ Boicokoin Urw.

YcTpoiicTBa CcUMTbiBaHUS, KOTOpble NMOAAEPXKMBAKOT 4EMOAYNALMIO KaAPOB METOK, NCMOMb3YLMX n3nyeckuii ypo-
BEHb CBEPXLUMPOKOMNOMOCHOIO paavounHTepdelica ¢ Bbicokol UMW, nerko NpvHMUMaloT Kagpbl OT METOK, WUCMOMb3YHOLLUX
dhm3nyecknii ypoBeHb CBEPXLLUMPOKOMOMOCHOTO paguouHTepdelica ¢ Hu3koli UMW, 3a cyeT BblpaBHWBAHWA 4Y4aCTOTHOIO
nnaHa M3nyYeckoro ypoBHs CBEPXLUMPOKOMNOMNOCHOrO pagvonHTepdelica ¢ Hu3kow UMW c kaHanamu 5, 6, 7, 9 n 11 dwm-
3M4YECKOr0 YPOBHS CBEPXLUMPOKOMNO/IOCHOrO paanonHTepdieiica ¢ Bbicokol UMW, Tak, Hanpumep, B MHTErPasibHOl Cxeme,
npuHUMatoLLeil 5-i kaHan husnmyeckoro ypoBHS CBEPXLLMPOKOMOIOCHOIO pafuonHTepdieiica ¢ Bbicokoit UMW, koTopblit
cocTaBnsieT 500 MIy, ¢ LeHTpasibHON YacToToin 6489,6 MIL, aHanoroBas 4acTb MOXET /IETKO MPUHUMATL KaHan 0 cnsu-
YeCKOro YpOBHSI CBEpPXLUMPOKONOSIOCHOTO paguouHTepdpeiica ¢ Hu3kol YW, rapaHTypyst NPOMYyCKHYH CMNOCOGHOCTb He
meHee 400 MI'y, Bokpyr 6489,6 MIL, ero HOMUHaJIbHOI YacToTbl. B Takoli MHTerpasibHoOW cxeme LMpoBOEe AeKOANPOBaHME
mMoaynsaummn Huskoli UM oTHoCUTEeNbHO Mastioe AOMNoMHeHne, YTobbl caenaTb YyCTPONCcTBO, CNOCO6HOE noanepXunsaTb Mo-
Oynaumio M3nMyeckoro YpoBHSI CBEPXLUMPOKOMNO/IOCHOTO paAunonHTepdelica Kak ¢ BbICOKOR, Tak 1 ¢ HU3koi UMK.

B ceTax CO CMeLlaHHbIM PEeXMMOM Heo6XoAUMO, YTOObl CUMTbIBAIOLLME Y3/bl MOMM ONpeAensTb TMN MoAynsummn
W Hagnexawmm obpasom gemoaynvposatb ee. 158 hr3nM4ecKoro ypoBHS CBEPXLUMPOKOMONOCHOIO pajuonHTepdeica c
HW3Koi Ul cnocobHOCTL fienaTth 3T0 ABMSETCA HEOTHEM/IEMON YaCTblo JaHHON cneundukaummn, npegHasHauyeHHoN 6bITb
OCHOBHbIM TpeboBaHueM A8 BCEX ero NpuemMHuKoB (cM. A.2.1.2 — CeTu CO CMeLLaHHbIM pexumom). UTo kacaeTcs BO3-
MOXHOCTU MOAAEPXKKN 060MX hU3NYECKNX YPOBHEN CBEPXLLMPOKONOIOCHOIO paguonHTepdelica — C HU3KOM U C BbICOKON
UniA, Takne yHmBepcasibHble CBEPXLLIMPOKOMOMNOCHbIE YCTPONCTBA CUUTbIBAHWUS paguoyacToTHo naeHtudmkaumm (RFID)
obecneunBaloT eAVHY0 MHPACTPYKTYpY, KOTopas OfHOBPEMEHHO NoAAepXMBaeT BCe CTaHAAPTHbIE CBEPXLUMPOKONO0C-
Hble aKTMBHble paamnoyacTtoTHble MeTkn (RFID)/MeTKH RTLS (cM. pucyHok A.3).
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A.3 OnpepeneHne MecTOHaxoXaeHus

A.3.1 OnpeaeneHvie MeECTOHaxX0XAeHNA 06bekTa Mo YPOBHK MOLHOCTM NPUHUMAEMOro curHana

MepepatoLLee ycTpoincTBo (06bI4HO pagmoyacTtoTHas MeTka (RFID)/MeTKa RTLS) nepefaeT nepuognuyeckuii curHasi
(kagp «B6/NHK-NOCHIIKY»), KOTOPbIA NOMyYaeT HECKO/IbKO NMPUEMHUKOB. Kaxablii NPUEMHUK n3mepsieT MOLHOCTb NPUHMMAa-
eMOro curHana B TeyeHue 3arosioBka (pm3myeckoro ypoBHsa (npeambysibl 1 pasgenuTens Hadana kagpa SFD) w Bblgaet
3Ha4YeHne ypoBHSA MOLLHOCTM MpuHUMaemoro curHana (RSSI). 3710 3HauyeHne 13 HEeCKOJIbKUX MPUEMHWKOB B CETU cObupa-
eTCA LeHTPa/IM30BaHHbIM CEPBEPOM U UCMNO/b3YETCA A5 BblYUCNEHUA MPUGAN3UTENILHOTO MECTOHaXOXAeHWsA nepeato-
LLero ycTpoiicTaa.

OpyH 13 cnocoboB pacyeTa MEeCTOHAXOXAEHMS Ha OCHOBE 3HauyeHuii RSSI — MeTog, «B3BELLEHHOrO LieHTpa mac-
Cbl», e MECTOHaxOXAEeHNe BbIYACAAETCA Ha OCHOBaHWM U3BECTHbIX MECT HaxoXeHWs NPUEeMHMKOB M 3HaveHuin RSSI,
NOJTyYEHHBIX COOTBETCTBYIOLLUMY MPUEMHMKAMM, KaK B CMEAYIOLWMX BbIPaKEHUAX:

'n
v o xﬁzlx-‘i
a RSS/-
X n
1=Ne
1RSSI Eon
i=\ri

rae X, yj onpefensioT MecTOHaxoxX4eHe NnpuemMHuKa, ar,— COOTBETCTBYIOLee 3HayeHne RSSI g8 cooTBETCTBYIOLENO
NpUeMHuKa.
PaccunTtaHHble 3HauyeHnsa XRSS 1 YRSY npeactaBnsioT MECTOHAX0X/AEHNE NepeaaloLero ycTpoicTea.

A.3.2 Mo3uynoHupoBaHne 06bekTa NocpeACcTBOM Tpuaarepaymm ¢ MCNosib30BaHNEM pasHULbl BO BPEMEHU
npuobbITUA

A.3.2.1 O630p TpunaTepaumm

Mepepatyvk (MeTKa) NocblaeT CUrHasl, KOTOpbI/ NOMy4YaloT MPUEMHMKM Kak MUHUMYM B TPeX pasHbiX MecTax. Kax-
Obli NPUEeMHUK OoTMevaeT BpeMs npubbiTusa curHana (time-of-arrival, toa). PasHuua BpeMeH npubbiTus Ha N6y napy
NPUEMHUKOB 03Ha4aeT, YTo nepefaTynk HaxXoAWsICS rae-TO Ha M3BECTHON runep6one. Vcnonb3oBaHve ABYX YyBCTBUTE b-
HbIX nap (0AWH YyBCTBUTE/NbHbLIN 3NEeMEHT MOXET ObiTb OOLLUMM B 3TVMX Napax) nogpasymMeBaeT, YTO MeTKa HaxoAwnacb Ha
nepeceyveHnn AByx pasHbIX runep6osn. PUCyHOK A.4 WNNIOCTPUPYET 3Ty CUTyaumio.

MpremHuk 1

PucyHok A.4 — OnpegeneHne MeCTOHaxXOX/AEHWUsI METKA METOA0M TpuniaTepauum

PucyHok A.4 1 Bce nocneaytoume ypaBHeHUst OTHOCATCS K ABYXMEPHbIM (TO ecTb X, Y) 3agayam. Ecnu u3BecTHo,
UTO MEeTKa Haxo4MTCA Ha Kakol-nnbo NMoBEepXHOCTW (HampuMep, Ha NIOCKOCTW WK TeoUAe), YPaBHEHUSI MOTYT BbITb SIEMKO
MOAMULMPOBAHBI A/151 BK/IOUYEHWS! BbICOTbI METKU U NPUEMHUKOB (Z) 6€3 yBEe/IMYeHUs CTENEHN MHOTOMEPHOCTU PeLUeHus.
OfiHaKo €Cnn BbICOTa METKM HEU3BECTHA W NOAJIEXWT OLEHKE, YPABHEHUA LO/MKHbI ObiTb U3MEHEHBI, YTOGbLI BKIOYATL Z B
KauecTBe CBOGO/HOV NepeMeHHoii, 1 NoTpebyeTcs YeTbipe NPUEMHMKA A8 HAXOXAEHUs peLLeHus.
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A.3.2.2 MaTteMaTuyeckoe BblMUCNEHWEe MECTOHAX0X4eHUA

MycTk t, 0603Ha4YaET MOMEHT BPeMEHN, KOTfla MeTKa nepejaeT U3 MeCTOHaxXOXAeHUs (X, ). YCTPORCTBO cunThIBa-
HWA K B TOYKe (X, ¥;) OOHapYXWUT curHan B MOMeHT BpemeHu toa, = t, + p,, rae p, 06osHauaeT Bpems, Heobxoanmoe Ans
pacrnpocTpaHeHus curHana oT METKU AO CeHcopa. OTo BpeMsi pacnpocTpaHEeHUA paBHO pacCTOsIHUIO OT METKW A0 CEHCOo-
pa, AeNeHHOe Ha CKOPOCTb CBETa C, KaK yKa3aHO B YpaBHEHUN HUXE:

\/(x—xk)2+(y"yk)2 )

Py = p

HewnasecTHoe Bpems nepefavn CTAaHOBUTCH HEBaXHbLIM, KOTfja paccMaTpuBaeTCa pasHuLa BpeMeH npuxoaa Ha aBa
ceHcopa (dTOAjk), KOTopasa onpeaenaeTca Kak:

e +lr-vf JooxFrr-n

dTOA, = toa, —toa, = 2)

YpaBHeHuWe (2) 6bino MCrnonb3oBaHo ANA co3faHns runepbonmyecknx cerMeHToB, NokasaHHbIX Ha pucyHke A.4, Kak
dTOA, 5, Tak n dTOA,5.

CrepyrolWnii MyHKT AeTannanpyeT METOA peLLeHns AN nepecedeHna 3Tux AByx runepbon. MNapa ypaBHeHuiA gacT
[Ba BO3MOXHbIX MecTa 3TOro nepeceveHnn; 0AHO — pearbHoe, a Apyroe (No4Th Bceraa) — MHUMoe. MHUMOe pelleHne
He BygeT YAOBMNETBOPATE UCXOAHON Nape ypaBHeHUn dTOA U MOXET BbITb NPU3HAHO OLIMBOUHBIM.

A.3.2.3 MogpobHoe ypaBHeHNe aepuBaLum

Ona ypo6cTBa onpegenvm, 4to Sjk =C- dTOAjk. lMyTem BO3Bef,eHNA B KBagpaT NPUBEAEHHOIO BhilLE ypaBHeHUs (2)
U cokpaLlleHWs nornyvaemM COOTHOLLEHWe

%{5;,( +(2 - y2)- (B -y} (e —x) X+ (vie—v3)-v = 85 (X"‘i)2+(y‘yi)2_ 3)
CHoBa 15 YNPOLLeHUs 3anucy onpeaerm, uTo:
M =515+ (x3-¥2)- (- v2)}

Torga ceHcopbl 1, 2 1 3 gatoT runep6onuyeckue OTHOLLEHUSA:

My (5= X)X+ (Vg ¥)- ¥ = gy (x= 1) + (v - 1)’ (4a)

hog +(X3=Xp)- X+ (V3= ¥2)-¥ =8y '\/(X‘Xz)z +(y—y2)2_ (4b)

BblunTaHne aTux ABYX BbIp@XXeHUiA NoKa3bIBAET, YTO UCKOMas TOHYKa MECTOHAxXOXAeHUS AOMKHa NexaTb Ha NIMHWUK,
OMnnCcCaHHONR ypaBHEHNEM

{823-(¥1-¥2) =821 (Ya-¥2)}- ¥ +{B25 - (X = X2) 8¢ (X3 = X)}- ¥ + (B3 - Ay =B Agg) = 0 ®)
UMM, YTO SKBUBANEHTHO: Yy =m - X + b, rae

895 (X = X%5) =8y (X5 - X5)
805 - (V4= ¥2) =851 (Y3 - ¥5)

m=

85n Aoq =854 A
83 (¥1—Y2)-821-(¥a-¥2)

Bcee, 4To ocTanock, 3To HallTU NepeceveHne aToi NUHUK ¢ Mool U3 paHee BbISBNEHHLIX rMnepbon. MNMoacTaHoBKa
y=m- x +b B runepbonnyeckme cooTHOLLUEHUS (4), BO3BEeJEeHNE B KB PaT U COKpalleHne AatoT KBagpaTHOe ypaBHeHUe
A-x2+B-x+C=0rae

- 2 2 2 _s2 2
A=(x=Xp)" +2:m-(x=X5) (y4 = ¥p)+ m?-(yy = y5)" —83,-(1+m?), (7a)
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B=2-{x2r(xi-x2)+X2Vm (yi-y2)+b (x,-x2) (y,-y2)+m b-(y,-y2f+51lv (x2-m b+m-y2)}, (7b)
C="1+2-49.21b-(y1l- / 2)+ B2 (yl-y 2)2-6|1 (x2+ (b-y2)2). (7c)

[Ba BO3MOXHbIX PeLleHVst ANl MECTOHAXOXAEHUS MeTKV 3afaHbl KBaApaTUUHOW (DOpMy/ioii COBMECTHO C IMHEii-
HbIM ypaBHEeHUEM.

>=-pb%'/b*-4 nc (8a)

y=T X+b (8b)

BTopoe pelueHne — (MoYTW Bcerga) MHAMOE, BHECEHHOEe orepauueli Bo3BeAeHUs1 B KBagpaT 3T0 MOXeT ObiTb Nog-
TBEPXAEHO TEM (DAKTOM, YTO OHO He ByAeT COOTBETCTBOBaTb Hab/oaaemMoli pasHuLEe BO BPEMEHN.

A.3.3 NMo3nunoHupoBaHne o6beKTa C NOMOLLbIO yria npuxoga

A.3.3.1 O630p TpUaHrynaumm

Mepegatuvk (MeTka) MOCbINAeT CUrHasl, KOTOpPbIA MPUHMMAETCS NPUEMHMKaMW, PACMONOXEHHbIMU KaK MUHUMYM
B ABYX pasHblX mMecTax. Kaxablli npueMHVK oTMeuyaeT yron npubbiTma curHana (aoa)— asvMyT, BO3BbILIEHWE WU TO U
apyroe. MeTka HaxoguTCs Ha MepeceyeHny YroBbIX BEKTOPOB, M3MEPEHHbLIX Ha ABYX NPUEMHUKAX, Kak nokasaHo Ha pu-
CyHke A.5.

PucyHok A.5 — OnipefeneHne MeCcTOHaxoXAeHUs Mo yrioBbiM BeKTOpam

Ecnu asumyT v BO3BbILLEHWE WM3MEPEHbl KabIM CEHCOPOM (Ha NpefcTaB/IEHHOM Bbllle PUCYHKE NnokKasaH TOSbKO
OOVH 3amvep, CAENaHHbIA Ha KakAoM CEHCOpe), TO MOXHO HailiTu TpexmMepHoe pacnosiokeHne MeTKM, UCNonb3ys UHAop-
MaLmio TONbKO ABYX AATUYMKOB.

A.3.3.2 Matemartunyeckoe BblUMCNEHNE MECTOHAXOXAEHNA

Ha npuBefileHHOM Bbille PUCYHKE MECTOHaXOXAEHWE METKU (X, Y) MOXHO BblYMC/UTL, UCMNOMb3YS CNneaylolme cooT-
HOLUEHUS: | -

¢ (pacctosiHne OT ceHcopa 140 MEeTKM) =-ux-x.,) + (y-y1) ;

d2 (paccTosiHMe OT ceHcopa 2 10 MeTkn) =" (x -x 2)2+ (Y -y 2)2

3arem:

x =x1+d¢ sin(0L),

y =yl+d1l-cos(91)

a TakKxe:

X =x2+d2 sin(02),

y =y2 + d2 mcos(02).

DTV ypaBHEHNA MOryT ObiTb peLleHbl 418 onpeAesieHns ABYX HEU3BECTHbIX (X, Y) C MOMOLLbI0 ABYX M3mepeHuin 01
n 02.
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Mpunoxexune OA
(cnpaBouHoe)

TepMUHbI M OonpeaerieHus U3 MeXayHapoaHoOro AoKyMeHTa [15]

HacToslee npunoxeHue CoAepXUT TEPMUHBI U onpeaeneHns pasfena 3 «OnpefeneHnsa» MexayHapofHoro fo-
KymeHTa [15], Ha KoTopble NpuBefeHa cchlfika B pasaene 3 « TepmuHbl U onpegenennsa» MCO/MIK 24730-62, no oTHolue-
HUIO K KOTOPOMY MOANMDULMPOBaH HacTOALLMIA cTaHfapT. TepMUHbI NpUBEAEHBI C HYMepaLunen U B NocnefoBaTenbHOCTH,
yKa3aHHON B MeXAyHapoAHOM AoKyMeHTe [15].

3.1 ansTepHaTMBHBLIA KOOpAMHATOpP NepcoHanbHoON ceTy [alternate personal area network (PAN) coordinatorl:
KoopauHaTtop, cnocobHblii 3aMEeHUTb KOOPAWHATOP MEePCOHANbHOW CETHU, eCri yKasaHHbIA KOOpAUHATOp MepCcoHanbHOM
CeTn noknaaeT ceTb no noboit npuumnHe. MNMepcoHansHas ceTb (PAN) MOXET He UMETb MU UMETL HECKOMBKO arksTepHaTmB-
HbIX KOOPANHATOPOB NEPCOHANLHONR CETU.

3.2 accoumaums (association). CepBuc, MCMONb3yeMblit ANSA YCTAHOBNEHNS NMPUHAANEXHOCTU YCTpolcTBa K Bec-
nposogHo nepcoHansHol cetn (WPAN).

3.3 npusHak ayteHTudpmkaumm (authentication tag): Mndopmauyus, Kotopas no3BonNAET NPoBepATb NOASIMHHOCTb
coobLeHus.

3.4 nepcoHanbHas ceTb ¢ NoAAepPKKOW Masika [beacon-enabled personal area network (PAN)]: MNepcoHanbHas
CeTb, B KOTOPOI BCe KOOPAUHATOPLI M3Ny4aloT perynsipHbie Masku, ToO €CTb MMEIOT 3aka3 MaskoB < OxOF*.

3.5 6nouHbii wndp (block cipher): Kpuntorpaduyeckasa ¢pyHKUUA, koTopas paboTaeT co cTpokamu pUKCMpoBaH-
HOro pasmepa.

3.6 pa3mep 6noka (block size). Paamep cTpok, ¢ koTopbiMu paboTaeTt 6rmoyHbIi Wwndp, B 6uTtax.

3.7 nepuop KoHKypeHTHoro foctyna (CAP) [contention access period (CAP)]: lNepuoa BpemeHn, cneayoLmiia He-
rocpefCTBEHHO Nocre Kajpa Masika, B Te4eHMe KOTOporo yCTpoiicTBa, HaMepeBaloLMecs OCyLLeCTBUTb nepeaaqy, oyayT
KOHKypupoOBaTb 3a OCTYN K KaHarly, UCNONb3ys MHOXECTBEHHbIW AOCTYN C MHOXECTBOM pa3sHECEHHBIX HECYLLUX C MexXa-
HU3MOM npegoTepaLleHuns konnusuii (CSMA-CA).

3.8 cumBon nepuoaia KOHKypeHTHoro aocrtyna [contention access period (CAP) symbol]: [inutenbHocTs cuMBO-
na, MetoLjasl MeCTo BO BpeMsi Nepuoia KOHKYPEHTHOTO 4oCTyna.

3.9 koopauHatop (coordinator): MNMonHodyHkUMoHanbHoe yeTpoitcTeo (FFD), cnocobHoe nepeaasaTb cOOBLLEHMA.
Ecnu koopauHaTop ABNSAETCA OCHOBHLIM KOHTPOSepoM NepcoHanbHol ceTh (PAN), OH Ha3blBaeTc KOOPAUHATOPOM Mep-
COHarnbHOW ceTu.

3.10 ayteHTUpUKaumna aaHHbIX (data authentication): Mpouecc, nocpeacTBOM KOTOPOro 06LEKT, nofy4aroLwuin co-
obLUeHue, NoATBEPXKAAET MPU3HAKN NOANUHHOCTU UCTOYHUKA MHGOPMaLMKM B coobLLeHNN U Takum obpa3oM noaTeepxaa-
€T, YTo coobLeHne He ObINO U3MEHEHO NPU NepeckInke.

3.11 nognuHHOCTb AaHHbIX (data authenticity): ObecneyeHne 4OCTOBEPHOCTU UCTOMHUKA MHOPMaLMK.

3.12 yctpoiictBo (device): Jltoboit 06bekT, copepxalymii peanusauuio ynpasneHue goctyrnom kK cpege (MAC) no
IEEE 802.15.4 n cpuaunyeckoro uHtepdelica k 6ecnpoBogHoii cpefe. YCTPOWCTBO MOXET ObiTb YCTPOUCTBOM C NOHWXKEH-
HOW pyHKUMOHanbHoCTE (RFD) Unu nonHodyHKUNOHanbHLIM ycTpoilicTBoM (FFD).

3.13 wudpoBaHue (encryption): MpeobpasosaHue cooblieHns B HOBOe NMpefCTaBneHne Takum obpasom, uTobbl
[N BOCCTaHOBMEHNUSA CXOAHOrO NpefcTaBneHns Tpebosanack NpuBunernpoBaHHas WHdopmaLus.

3.14 kagp (frame): ®opmMaT arpervpoBaHHbIX GUTOB U3 NOAYPOBHS yrpaeneHusi gocTynomM k cpege (MAC) obbekTa,
KoTophble NepeaarTca BMECTE BO BPEMEHM.

3.15 nonHodyHKunoHanbHoe yctpoictBo (FFD) [full-function device (FFD)]: YctpoiicTBo, cnocobHoe paboTaTb
Kak KoopAuHaTop.

3.16 rpynnoBoii kntou (group key): Krtod, KoTophlii M3BECTEH TONbLKO AN Habopa yCTpoMlCTB.

3.17 nyctoit nepuogp (idle period): Mepunog BpeMeHUn, B Te4EHME KOTOPOro He 3arnnaHupoBaHa niobasi onepauus
npuemonepenaryuka.

3.18 Kntoy (key): MNpusunernposaHHasa UHbOPMaLWA, KoTopasi MOXET MCMONbL30BaTbCs, HaNnpuMep, ANs 3aluTsl
UHOPMaLIMK OT ee packpbITUA U/MNK HEOTPEAENAEMOro N3MEeHeHNs CTOPOHaMK, KOTOpble He UMEIOT JocTyna K 3Toi Npu-
BUNEernpoBaHHon nHpopMaLmm.

3.19 cospaHue kntoya (key establishment ): Mpouecc, npy kKoTopom fBe Unu Bonee CTOPOHBI yCTaHABNUBAIOT KIHOM.

3.20 KntoueBble AaHHble (keying material). KomGuHauua kioda v cBA3aHHOW ¢ HUM uHdopMaLun o 6e3onacHocTh
(Hanpumep, HenoBTOPSIOLLEECA 3HAYEHNE).

3.21 ynpaBneHue kntouamm (key management): HaGop npoLeccoB ycTaHOBNEHUA U NOAJEPXKaHUS KOAUPOBaHUA
B TEYEHUWE BCEI XKN3HN CUCTEMBI.

3.22 rpynna obmMeHa Kntouamm (key sharing group). HaGop ycTpoiAcTs, COBMECTHO UCNONB3YIOLLMUX KITHOY.

3.23 BHyTpeHHUI1 cuHXpoHu3upytowmin curHan (local clock): BHyTpeHHW# CUHXPOHN3NPYIOLLMIA CUMBOIBHBINA CUT-
Han ycTpoiicTBa.

* Bakas maskos — yembipexbumosoe kodoegoe none, onpedensouiee NepuodUYHOCMb nepedaqu MasKos.
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3.24 kntoy coeauHeHus (link key): CekpeTHbIN KoY, KOTOPLIA UCMOMNB3YETCA TONBKO ABYMS yCTpoiicTBaMu.

3.25 MMHUManbHbIW ypoBeHb 6e3onacHocTH (minimum security level): YkazaHue MUHUManbHoO 3awuTbl, Tpeby-
€eMOIi Npu Nnepeaave MHopmaLum.

3.26 mobunbHoe ycTpoicTBo (mobile device): YcTpoiicTBo, noryeckoe pacnonoXeHWe KOTOPOro B CETU MOXET
U3MEHATLCA BO BPEMSA UCTONb30BaHuS.

3.27 m-nocnefoBaTenbHOCTb (M-sequence). MakcumanbHO AMTMHHAsA NocrefoBaTenbHOCTb CABMIOBOrO perucTpa
C NUHeHoW 0bpaTHO CBA3LIO.

3.28 nepcoHanbHasA ceTb 6e3 nopAepxku Masika [nonbeacon-enabled personal area network (PAN)]: Mepco-
HaneHas ceTb, B KOTOPOA KOOPAUHATOPLI HE U3NyYaloT perynsapHbie Maskv, TO eCTb UMET 3akas Maskos = Ox0F*.

3.29 BpemeHHOe 3HauyeHUe (nonce). HenoBTopstoLLeeca 3Ha4YeHWe, Takoe KaK yBenn4mBaloLLMii CHETUMK, JoCTa-
TOYHO ANWHHasA cnyYyaiHas CTpoKa Unu BpeMeHHas MeTka.

3.30 norepsiHHoe ycTpoiicTBo (orphaned device): YCTpoiicTBO, NOTepsiBLUEE KOHTAKT C aCCOLMMPOBaHHLIM KOOp-
LWHaTOpOM.

3.31 naker (packet): OTchopMaTUpoBaHHLIe, arpernpoBaHHble GUTEI, KOTOpble COBMECTHO NepesarTcs BO BPEMEHN
Yepes dumandeckyto cpeqy.

3.32 nopgnexalume nepefaye AaHHble (payload data): Cogepxrmoe nepegaBaeMoro MHPOPMaLIMOHHOTO COOBLLEHNS.

3.33 koopauHaTOp NepcoHanbHOI ceTu [personal area network (PAN) coordinator]. KoopguHaTop, KoTopblii siB-
NSE€TCA OCHOBHBIM KOHTPOMepoM nepcoHansHol cetu. CeTb no IEEE 802.15.4 umeeT poBHO OAUH KOOpAUHATOpP nepco-
HarnbHOW CeTu.

3.34 nepcoHanbHoe pabouee npoctpaHcTBo (POS) [personal operating space (POS)]: MpocTpaHCcTBO BOKpYT Ye-
rnoseka unu obbekTa, koTopoe 06bIYHO cocTaBnSET okosio 10 M BO BCEX HANPaBneHUsX U OKPYXKaeT YernoBeka unm obbekT,
HEMOLBWXHbBINA UK HAaXOAALUACA B ABUXEHUN.

3.35 npocToii TekeT (plain text): CTpoka paclundpoBaHHON MHDOpMaLUK.

3.36 sawmTa (protection): CodeTaHune cepBrUcoB 6e30MacHOCTU, NpefocTaBnAeMblX 4Na nepeagaBaemMoii MHhopma-
LK, Takmx Kak KOHWAEHLNaNbHOCTb, ayTEHTUYHOCTE JaHHBIX W/UMKW 3alyUTa OT BOCNPOWU3BELEHUS.

3.37 paauoccepa BnuaHuA (radio sphere of influence): ObnacTe NpocTpaHcTBa, B KOTOPOW pajnoycTpoucTBo
MOXET yCrneLUHO B3anMOAeCTBOBaThb C APYrMMU NOLOGHBIMU pajnoyCcTpoicTBaMu.

3.38 ycTpoiicTBo ¢ noHuxeHHou dpyHKuMoHanbHocThbIo (RFD) [reduced-function device (RFD)]: Yctpoiictso,
KOTOpOe He MoXeT paboTaTb B KayecTBe kKoopAnHaTopa.

3.39 ypoBeHb 6e3onacHocTu (security level): YkaszaHue npefnonaraemMoin sawuTel, NPUMEHAEMON K NnepefaBae-
MOW MHGopMaL.

3.40 camoBoccTaHoBneHue (self-healing): CnocoBHocTe ceT 6e3 BMelLaTenbcTBa YenoBeka obHapyxuBaTb U
BOCCTaHaBMNWBaTb HEUCNPABHOCTH, BO3HUKAIOLLME B CETEBbIX Y3rax UMK NIMHUSX CBA3N.

3.41 camoopraHu3sauus (self-organizing): CrnocoBHOCTE CETEBLIX Y3roB 0bHapyXuUBaTb NPUCYTCTBUE ApYruX y3rnoB
¥ OpraHu3oBbLIBaTE WX B CTPYKTYPUPOBaHHYO, OYHKLMOHMPYIOLLYIO ceTb 6€3 BMeLLaTENLCTBA YernoBeka.

3.42 cuMMeTpUUHbIN Koy (symmetric key): CekpeTHbI KtoY, KOTOphIA COBMECTHO WUCMONb3yeTcs ABYMS WUIK
6ornee cTopoHaMMn U MOXET NPUMEHSTECA 4N WU POBaHUA/AeWNdpOoBaHNUS UK 3aLLUTHI/NPOBEPKN LIENOCTHOCTU B 3a-
BUCUMOCTU OT NpeaHasHa4yeHus.

3.43 TpaH3akuus (transaction): O6MeH cBsi3aHHLIMW NOCNeAoBaTeNbHEIMU KapamMmu MeXay ABYMsi paBHbIMU 06b-
eKkTamu ynpasneHus goctyrnom k cpege (MAC), Heobxogumblii AN ycneLwwHoW nepesayn KoMaHzabl ynpaeneHnus JocTyrnom
k cpege (MAC) unu kagpa AaHHbIX.

3.44 oyepenb TpaH3akuMmii (transaction queue): CNMCoK OXuAaoLWMX TpaH3aKLMit, KOTopble AOIMKHbI BbITb OTNpaB-
NeHbl C UCMONb30BaHMEM KOCBEHHOMN Nepefadn n KOTopble MHULMNPYIOTCS NOAYPOBHEM yrpaBrieHUst OCTYNOM K cpeae
(MAC) paHHoro kooppuHaTopa. Oyepefb TpaH3aKuuWii NOAAEPKUBAETCA STUM KOOPAWHATOPOM BO BPeMs BbIMOMHEHUS
TpaH3aKuyui, a ee AnNuHa 3aBUCUT OT peannu3auun, HO AOIMKHA COCTaBNATb MUHUMYM €AUHULEY.

* Baka3 maskoe — Yembipexbumosgoe kodoegoe roie, onpedensiouiee nepuoduyHoCcMb nepedayu MasKos.
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MpunoxeHue b
(cnpaBouHoe)

MepeyeHb U3MEHEHUI CChINOK B HacTosiLWeM cTaHgapre otTHocutenbHo MCO/M3IK 24730-62:2013

Tabnwuya 6.1

M 06 BLACHEHUA MPUYUH U3MEHEHMIA

CTPYKTYPHbIil 3neMeHT
HacToALLero ctTaHaapTa

XapaKkTepucTuka TeXHUMECKUX OTKIIOHEHUI
N NPUYNH UX BHeCeHUA

BeegeHune, npegnocnenHui
absay

Cchinka Ha MexayHapogHelii gokymeHT IEEE 802.15.4a (MN3P 802.15.4a) sameHeHa
CCbINKoW Ha ero Homep [13] B NepeyvHe cChINMoYHbLIX JOKYMEHTOB B Bubnuorpaduu ans
ygo6cTBa uaeHTUMKaLmm

Pasgen 1, nepsblit ab3al

Cchbinka Ha MexayHapogHelit gokymeHT IEEE 802.15.4a (MM3P 802.15.4a) sameHeHa
CCHINKOM Ha ero Homep [13] B NepedHe CChINOYHbIX JOKYMeHToB B Gubnuorpaduu ans
ygo6cTBa uaeHTUduKkaymm

Pasgen 2

Ccbinka 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)
[MHdopMaLoHHble TexHonorun — TenlekKoMMyHUKaLMK 1 06MeH nHopmaLlnein Mexay
cuctemamn — JlokanbHele U ropogckue cetn — Cneundudeckme TpeboBaHUA YacTb
15-4; Cneundukaums ynpaeneHusa goctynom k cpege (MAC) u cneuudpmkaumu dpusu-
YecKoro ypoBHsi Ans 6ecrnpoBoOfHbLIX HU3KOCKOPOCTHLIX NepcoHanbHbix ceTell (WPANS)]
nepeHeceHa U3 pasgena 2 B 6ubnuorpaduio nog Homepom [15], nockornbKy cooTBET-
CTBYyKOLLEe cofepxaHue pasfgena 3 yKasaHHOro CChbINOYHOro cTaHhapTa MNOMHOCTLIO
npuBefeHO B AOMOMHUTENbHOM MpuUnoxeHun JA HacTosALero ctaHAapTa M afjekBaTHO
3aMeHAeT CChINKY Ha 9TOoT cTanaapT

Pasgen 2

Ccblnka Ha MexayHapoaHelid ctangapT MCO/M3K 15963 3ameHeHa CChISIKOW Ha UAEH-
TWUYHBIA HauWoHanbHbIA cTaHgapT FTOCT P MICO/M3K 15963

Pasgen 2

Cchinka Ha WCO/M3K 19762 3aMeHeHa CCbiNkaMu Ha WAEHTUYHbIE HauWoHanbHbIe
cTangapTel FTOCT P NCO/MBK 19762-1, TOCT P UCO/M3K 19762-2, TOCT P UCO/
MG3K 19762-3, TOCT P UCO/M3K 19762-4. B npumeyaHun K pasgeny 2 Takxe yka-
3aHO, YTO Ha MOMEHT MPUHATUA HacTOSLLEero cTaHfapTa AeWCTByeT HOBaa pefakuus
MexayHapoaHoro ctaHgapta MCO/M3K 19762:2016 «MHdpOpMaLUOHHBIE TEXHONOTUN.
TexHonoruu aBToMaTuU4eckol upeHTUdukayum cbopa AaHHbIX. FAPMOHU3NMPOBAHHbLIN
cnosapb» (ISO/IEC 19762:2016 Information technology — Automatic identification and
data capture (AIDC) techniques — Harmonized vocabulary), koTopas coaepxuTt pyc-
CKYIo Bepcuto

Pasgen 3, nepeeblil ab3ay,

Ccblfika Ha MexayHapoaHblid ctaHaapT MCO/MIAKMNOP 8802-15-4 3ameHeHa CChINKOi
Ha ero Homep [15] B nepeyHe CChINOYHbIX OKYMEHTOB B bubnuorpadun ansa yaobecresa
ngeHTudnKauumn.

TepMuHbI U Ux onpeaeneHus, npueegeHHsle B UCO/MIKMNIP 8802-15-4 B paspene 3
«OnpeaeneHus», NpuBefeHbl B CpaBoMHOM MpurioxeHun A HacTosiLlero ctaHgapTa

Paspnen 4, pucyHok 1

Ccbinka Ha mexayHapoaHblid ctaHfgapT ISO/IEC 24730-1 3aMeHeHa CCLINKOA Ha ero
Homep [8] B NnepeyHe cChiNoYHbLIX JOKYMEHTOB B bubnuorpaduu ansa ygobctBa uaeHTU-
hukauum

Pasnen 4, 4.1

Ccbinka Ha mexayHapoaHbld ctaHfapT MCO/MOBK 18000-1 3ameHeHa cChINKoi Ha ero
Homep [17] B NepeyHe CChINMOYHbIX JOKyMeHToB B 6ubnuorpadum ana ynobersa ngeH-
Tudukaumm

Pasgen 7, TpeTuit ab3ay

Ccbinka Ha mexgyHapogHblil ctaHgapt MCO/M3K 15963 3aMeHeHa CCHINIKOW Ha uaeH-
TUYHBIN HauuoHanbHbIA ctangapt MTOCT P UICO/M3K 15963.

Ccblinka Ha MexayHapoaHblil okymeHT IEEE EUI-64 ID 3aMeHeHa cChINKOW Ha ero Ho-
Mep [18] B nepedHe cchinovHBIX OKYMEHTOB B Bubnunorpacdun ansa yaobctea uaeHTU-
dukaLmm

Paspen 7, 7.1

Ccebinkn Ha MexayHapoAHblii ctaHgapT MCO/MOK 15963 3aMeHeHbl ccbikamu Ha
MAEHTUYHLIA HauuoHanbHbI ctaHgapt FOCT P MICO/M3K 15963
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CTPYKTYpPHbIN SnNeMeHT
HacToswero cTaHAapTa

XapaKkTepuUcTuka TEXHUYECKUX OTKNOHEHUIA
M NPUYUH UX BHECEHUA

Paspen 7, 7.1.1.1

Cchinka Ha MexayHapoaHbl aokymeHT |IEEE EUI-64 ID 3aMeHeHa CCbiNkoW Ha ero Ho-
Mep [18] B nepevHe CChINOYHLIX JOKYMeHTOB B 6ubnuorpacdumn ana yaobctea uaeHTu-
dpukayum

Paspen 7, 7.1.1.6, Tabnu-
uya 15

Ccehinka Ha MexayHapoaHblii AokyMeHT |IEEE EUI-64 1D 3aMeHeHa ccbinkoii Ha ero Ho-
Mep [18] B nepeqHe CChINOYHLIX JOKYMEHTOB B 6ubnuorpacdun ana yaobctea uaeHTm-
dukaLmm

Paspen 7, 7.2 3aronoBok

Ccbinka Ha MexayHapoaHbliA fokymeHT IEEE EUI-64 ID 3aMeHeHa CCbIIKoW Ha ero Ho-
mep [18] B nepedHe cchINoYHBIX JOKyMeHTOB B 6ubnuorpadun ans yaobecTsa aeHTU-
dukaLum

Paspen7,7.2
nepsbIii ab3aly

Ccbifika Ha MexayHapoaHbliA okyMmeHT |IEEE EUI-64 ID 3amMeHeHa CCbINKoi Ha ero Ho-
Mep [18] B nepedHe cchINOYHLIX JOKyMeHTOB B 6ubnuorpadun ans yaobctsa uaeHTu-
dukaumm

Paspen7,7.2
pucyHok 19

Ccbinka Ha MexayHapoaHblid fokyMmeHT |IEEE EUI-64 ID 3aMeHeHa CCbInNKoi Ha ero Ho-
Mep [18] B nepedHe cchINOYHLIX AOKyMeHTOB B 6ubnuorpacdun ans ygobctsa uaeHTU-
dhukayumu

Pasgen 7, 7.2.1 3aronoBok

Ccbinka Ha MexgayHapoaHblid fokymeHT |IEEE EUI-64 ID 3aMeHeHa CCbINKoi Ha ero Ho-
Mep [18] B NnepedHe cChINOYHBIX AOKYMEHTOB B Bubnuorpacdun ans yaobctsa MAEHTU-
dhukaymu

Pasgen 7, 7.2.1.1, nepsbiii
ab3ay

Ccbinka Ha MexgayHapoaHblid fokymeHT IEEE EUI-64 ID 3aMeHeHa CCbINKoi Ha ero Ho-
Mep [18] B NnepedHe cChINOYHBIX AOKYMEHTOB B bubnuorpacdun ans yaobctsa MAEHTU-
hukayum

Pasgen 7, 7.2.1.4,
Tabnuua 16

Ccbinka Ha MexayHapoaHblid fokyMmeHT |IEEE EUI-64 ID 3aMeHeHa CCbINKoi Ha ero Ho-
Mep [18] B nepevHe CCbINoYHBIX 0KyMEHTOB B bubnuorpacduu ans yaobctea UaeHTH-
durkauuu

Paspgen 7, 7.2.1.4,
pucyHok 20

Ccbinka Ha MexayHapoAHblih aokymeHT |IEEE EUI-64 ID 3aMeHeHa CChINKon Ha ero Ho-
Mep [18] B NepeqHe CChINOYHBIX AOKYMeHTOB B 6ubnuorpadumn ana yaobctea uaeHTm-
dpukaumu

Paagen 8, 8.1, BTopoi
absal

Ccbinka Ha MexpyHapoaHblih gokymeHT |IEEE 802.15.4 (MM3OP 802.15.4) sameHeHa
CChINKoOW Ha ero Homep [13] B nepeyHe CCbINOYHbLIX JOKYMEHTOB B 6ubnuorpadum ans
yno6cTBa uaeHTudukalmm

Pasgen 8, 8.1.1.1

Ccbinka Ha MexgyHapofHblii gokyMeHT |[EEE 802.15.4 (MMOP 802.15.4) 3ameHeHa
CChbINKoW Ha ero Homep [13] B nepeyHe CCbiNoYHbLIX AOKyMeHTOB B 6ubnuorpadum ans
yao6cTBa naeHTudukamm

Paspgen 8, 8.1.1.3

Ccbinka Ha MexgyHapofHblih AokyMeHT |[EEE 802.15.4 (MMOP 802.15.4) sameHeHa
CChINKoOW Ha ero Homep [13] B nepeyHe cCbiNoYHbLIX JOKYMEHTOB B Gubnuorpacum ans
yao6cTBa naeHTudukasmm

[MpunoxeHue A, 3aronoBok

Ccbinka Ha mexayHapoaHblid ctanaapT ISO/IEC 24730-61 3sameHeHa CChINIKO Ha ero
Homep [19] B nepeyHe CChINOYHbIX JOKYMEHTOB B Gubnunorpacdun ansa yaobcerea ngeH-
TUpUKaLum

MpunoxeHue A, A1

Ccebinkn Ha mexayHapoaHelii ctaHaapT ISO/IEC 24730-61 3amMeHeHbl cChifikamu Ha ero
Homep [19] B nepeyHe CChINOYHLIX JOKYMEHTOB B Gubnunorpacdun ansa yaobcerea ngeH-
TUpUKaLum

Bubnuorpadus

B nepeyeHb CCbINOYHBIX AOKYMeHTOB Bubnuorpadmmn fononHUTENBHO BHECEHB! AOKY-
MeHTbI ¢ Homepamu [15], [16], [17], [18], [19], cchInNKK Ha KoTopble NpUBEAEHb! B TEKCTE
NCO/M3K 24730-62:2013, HO OTCYTCTBYIOT B pasgene 2 1 6ubnuorpadun ykazaHHoro
MeXJyHapoAHOro ctaHgapTa
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MpunoxeHue OB
(cnpaBouHoe)

CBeieHUSA 0 COOTBETCTBUM CChLISTOYHbLIX HALMOHArIbHbIX CTAHAAPTOB MEeXAYHapOAHbIM CTaHAapTam,
UCNONIb30BAaHHbLIM B KayeCcTBe CCbINMOYHbLIX B NPUMEéHEHHOM MeéXAOyHapoaAHOM CTaHAaapTe

Tabnwuuya [OB.1

O6o3Ha4eHne cCbiNoYyHoOro CreneHb
HaLWOHAIbHOTO CTaHAapTa coOTRETCTRIA ObBo3HayeHne N HAUMEHOBaHWE MeXayHapoaHoro cTaHjapTa
FOCT P NCO/M3K 15963—2011 IDT ISO/IEC 15963:2009 «HdpopMmaLnoHHbIe TexHorornu. Paguno-

YacToTHas UAEHTUPUKaLMA AN YNpaBleHUs npegmMeTamu. YHu-
KarnbHas naeHTUdUKaUus pafuovacToTHbIX METOK»

rOCT P NCO/M3K 19762-1—2011 IDT ISO/IEC 19762-1:2008* «MHdopMaLMOHHbIe TeXHOMOruu. Tex-
HoMmorun aBToOMaTW4eckol WAEHTUdUKaUuMn U cbopa AaHHbIX
(AMCL). TapMoHU3upoBaHHLIA cnoeape. Yactb 1. O6Wue Tep-
MUWHBI B obnactn AUCO»

FOCT P NCO/M3K 19762-2—2011 IDT ISO/IEC 19762-2:2008* «MHdpopMaLMoHHEIe TexHonornuu. Tex-
HOMOrMM aBTOMaTW4ecKol uaeHTUdMKauuM n cbopa AaHHBIX
(AMCH). MapMoHM3MpoBaHHEIA cnosapb. YacTte 2. OnTuyeckne
HocuTenu AaHHbix (OHO)»

FOCT P NCO/M3K 19762-3—2011 IDT ISO/IEC 19762-3:2008* «UNHdopmaLUMOHHEIE TexHororun. Tex-
HOMOTUW aBTOMaTU4EecKol uaeHTUdUKauum n cbopa AaHHBIX
(AUCH). MapmoHn3upoBaHHLIf crioBapb. YacTk 3. PaguodacTtoT-
Hasi naeHTudukauusa (PUN)»

rOCT P MICO/M3IK 19762-4—2011* IDT ISO/IEC 19762-4:2008* «UNHdopmaLMOHHBEIE TexHororun. Tex-
Horormu aeToMaTuyeckol uaeHTudUkaLmum U cbopa faHHbIX
(AUC[). MapmoHun3npoBaHHbIiA crosapk. YacTb 4. ObLyue Tep-
MWHBI B 06NacTU pagunoceasny»

MpuMmevyaHune — B HacToswe Tabnuye ncnonb3oBaHo cnepyloliee ycnosHoe 0603HauYeHWe cTeneHu co-
OTBETCTBUS CTaHAAPTOB:
- IDT — naeHTu4YHLIe cTaHAapThl.

* MexayHapoAHblii cTaHAapT OTMeHeH. Ha MOMeHT nybnukaumm HacTosILLEro cTaHaapTa AeUCTBYET HOBas pefak-
Lma MCO/M3K 19762:2016 «MHopMaLMOoHHEIe TeXHONOMUU. TeXHOMorMmM aBToMaTuieckon uaeHTudukauum u cbopa gaH-
HbiX (AUC[). MapMoHM3nMpoBaHHbLIA crnoBapby, 06befMHUBLLAA B 04HOM JOKyMeHTe TemaTuky MCO/MOBK 19762-1:2008,
NCO/MBK 19762-2:2008, NCO/MIK 19762-3:2008, NCO/MBK 19762-4:2008, NCO/MIK 19762-5:2008. NICO/M3IK
19762:2016 nmeeT pyccKyto Bepcuto.
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Bubnuorpadua

ISO/IEC Directives, Part 2 Oupektussl NCO/MOBK. YacTb 2. MNpaBuna NOCTPOEHWA U pa3paboTku MexayHapoa-

ISO 31 (all parts)
ISO 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 C95.1:2005

FIPS Pub 197
IEEE 802.15.4

Recommendation
ITU-R SM.1756 (20086)

Helx cTaHaapToB, 2001 (Rules for the structure and drafting of International Standards,
2001)

BenuuuHel n eanHuusl (Quantities and units)

EanHmuel CU 1 pekomeHaaunmn no npUMEHEHUIo UX KpaTHbLIX U HEKOTOPLIX APYrUX eau-
HuY (S| units and recommendations for the use of their multiples and of certain other
units)

MHbopMaLnoHHble TexHomnornn. BaanmocBsAsb OTKPEITLIX cucTeMm BasoBasi aTanoHHas
mMogenk: 6asoBas mogensk (Information technology — Open Systems Interconnection —
Basic Reference Model: The Basic Model)*

MHbopMaLMoHHble TEXHONMOMMU. TenekoMMYHUKaLuu U obmeH uHdopMaLmnen Mexay
cuctemamu. JlokanbHble 1 ropogckue cetu. Ocobble TpeboBaHMA. YacTb 2. YnpasBneHus
noruyeckoi ceasbto (Information technology — Telecommunications and information ex-
change between systems — Local and metropolitan area networks — Specific require-
ments — Part 2: Logical link control)**

MHbopMaLMoHHbIe TexHonornn. BaanMocsssb OTKPLITEIX cucTeM. MeTofonorns KoH-
TpOrs COOTBETCTBUA U cMCTeMa TecTupoBaruA. YacTe 7. Peanusauus 3asiBrieHusi o co-
otBeTCcTBUM (Information technology — Open systems interconnection — Conformance
testing methodology and framework — Part 7: Implementation conformance statements)

MexayHapoaHble TepMuHonormyeckne crtadaaptol. [NogrotoBka n odopmneHue (Inter-
national terminology standards — Preparation and layout)

MHdopmaLMoHHble TexHonoruu. CUCTEMbl MO3MLUOHUPOBAHUA peasibHOro BpeMeHu
(RTLS). Yactb 1. MNpuknagHo nporpammHblii uHTepdeic (API). [Information technol-
ogy — Real-time locating systems (RTLS) — Part 1: Application programming interface
(AP)]

OueHka BO3eCTBUA Ha YenoBeKa afeKTpOMarHUTHbLIX Nosei oT yCTpoiicTB Manoro pa-
aunyca aeictaus (SRD) B pas3nuuHbIX NPUNIOXKEHMUSIX B YacTOTHOM AunanasoHe 0—300 My,
YacTb 1. MNons, cosgaBaeMble yCTPOACTBAMU, MPUMEHSAEMBIMU AN ANEKTPOHHOIO KOH-
Tpons, pagno4acToTHOR naeHTUdUKaLMmn 1 aHanorm4Helx 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]

MexayHapogHasa KOMUCCUA NO 3alinUTe OT HEUOHU3NPYIOWKNX U3NydeHunii. PykoBogcTBo
Mo orpaHuYeHunto BO3aeWCTBUA HEUOHU3UPYOWKX 3nydeHni (International Commission
on Non-lonizing Radiation Protection: Guidelines on Limiting Exposure to Non-lonizing
Radiation)

Crangapt MMOP ans yposHel 6e3onacHOCTU B OTHOLIEHWN BO3J1€ACTBUSI Ha YeroBeka
pafgnoyacTOTHEIX anekKTpoMarHUTHeIX nonei ot 3 k'y ago 300 My (IEEE Standard for
Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz)

PaclmpeHHelii cTaHaapT wWiugposanusa (AES) [Advanced Encryption Standard (AES)]

CtaHgapt MM3P no MHOpMaLUMOHHBIM TEXHONoruaM. TeneKoMMyHMKauumnm u obmMeH
UHGpOpMaLueint Mexay cucteMaMu. JlokanbHble U ropogckue cetn. Ocobble TpeboBa-
Hus. YacTb 15.4. BecnpoBogHoii dpuandeckuit ypoeeHe (PHY) u ynpaBneHue goctynom
k cpege (MAC). CneumdukaLmm 4Ns HU3KOCKOPOCTHBIX GeCcrnpoBoHbIX NepCoHarnbHbIX
ceteii (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 (WPANSs)]

OcHOBbI BHeJipeHUs YCTPOWCTB, UCMOMb3YHOLUX CBEPXLLMPOKONONOCHLIE TEXHOMOrUM
(Framework for the introduction of devices using ultra-wideband technology)

* [leticmeyem OCT P UCO/MOK 7498-1—99 «MHgopmayuoHHas mexHonoaus. Baaumocessb omkpbimbix cu-
cmem. basosaa smanoHHaa modesnb. Yacmb 1. bazosas modersiby.

** [lelicmeyem MOCT 28907—91 (MICO 8802-2—89) « Cucmembl obpabomku uHgopmayuu. flokanbHble 8biyucau-
mernbHbie cemu. [TpomoKon U ycnyau ypoeHs yrpasneHus 10eUu4eckuUM 366HOM OaHHbIX».
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[19]

[16]

(171

(18]

[19]

58

ISO/IEC/IEEE 8802-15-4

ISO/IEC 19762:2016

ISO/IEC 18000-1

IEEE EUI-64

ISO/IEC 24730-61:2013

MHdopmaLoHHble TexHonorun. TenekoMMyHUKauunm 1 obMeH UHdopMaumnen mexay
cuctemamu. NokanbHele 1 ropogckue cetu. Cneyndudeckne Tpebosanus. Yactb 15-4.
Cneuundukayma ynpasneruns goctyrnom k cpege (MAC) u cneyudukaumm dusnyeckoro
ypoBHA (PHY) ans 6ecnpoBogHbLIX HU3KOCKOPOCTHLIX MepcoHanbHelx ceTeit (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)].

MpumeyvyaHne — TrlpuBeaeHHan B pasgene 2 MCO/M3EK 24730-62:2013
ccblnika Ha MexayHapoAHbln aokymeHT ISO/IEC/IEEE 8802-15-4 nepereceHa B 61bnu-
orpadmio HacTosLero cTaHfapta Kak JokyMeHT [15]. Ccbinka Ha TepMuHbl U onpeje-
neHus ISO/IEC/IEEE 8802-15-4 cogepxuTtesa B nogpasfene 3.1 «TepMuUHbl U onpege-
neHus» MCO/MOK 24730-62:2013. Ccblnka Ha TepMUHBLI U ONpeaeneHna JOoKyMeHTa
[15] npuBeneHa B pa3gene 3.1 «TepMUHBLI W OMNpeAeneHns» HacTOALEero ctaHjapra.
[MonHbI NepeveHb TEPMUHOB U onpeaeneHnii us pasgena 3 «Onpegeneruns» ISO/IEC/
IEEE 8802-15-4 npuseaeH B npunoxeHun JA HacTosLLero cTaHaapTa.

MHDOopMaLMOHHBIE TEXHOMOMUU. TEXHOMOrMU aBTOMaTUYECKON WAEHTUdUKaLMKn coopa
AaHHbIX. fapMOHU3UpoBaHHbIA crnoBaps (Information technology — Automatic identifica-
tion and data capture (AIDC) techniques — Harmonized vocabulary).

MpuMmeyvyaHne — VYkaszaHHas Bepcus MexayHapofHOro craHgaprta Aei-
CTBYeT Ha MOMeHT nybnukayum Hactoswero ctaHaapta. ISO/IEC 19762:2016 Brntovaer
pycckyto Bepcuto. Ha MoMeHT nyBrnukaumn MCO/MOK 24730-62:2013 peiicTBoBana sep-
cna MCO/MBK 19762:2008, cchbinku Ha KOTOpbI NpuBeAeHbl B pasaene 2 u 3.

MHdpopmaLMoHHble TexHonoruu. PaguodacToTHas waeHTUdukauma Ans ynpasneHus
npeaMeTamu. YacTb 1. basoBasa apxuTekTypa W onpefeneHue napaMmeTpos, Mofnexa-
Lmx cTaHgapTusauuum (Information technology — Radio frequency identification for item
management — Part 1: Reference architecture and definition of parameters to be stan-
dardized).

MpumedaHune — YKasaHHbIN MeXAYHapo4HLIA CTaHAApT NpUBEAEH B CBSA-
3M CO CChINKOIA Ha Hero B 4.1 1 OTCYTCTBUEM CBEAEHWIA O HEM B pasgene 2 n 6ubnuorpa-
un MCO/M3IK 24730-62:2013.

PykoBoacTBO Mo Ucnonb3oBaHuto 64-6utosoro rnobansHoro uaeHTudukatopa (EUI-64)
[Guidelines for 64-bit Global Identifier (EUI-64)].

MpumedaHune — VYkasaHHbI MeXAYHApOAHLIA CTaHAapT NpUBEAEH B CBSA-
31 CO CChINKOW Ha Hero B pasgerne 7 W OTCYTCTBMEM CBefeHUA O HeM B pasgene 2 u
Gubnuorpacun MCO/MIK 24730-62:2013.

MHopMaLmnoHHble TexHonoruu. CUCTeMbl NO3ULIMOHUPOBaHWA B peanbHOM BPeMEHMU.
YacTb 61. MpoTokon pagnouHTepdeiica AN CBEPXLUMPOKOMNOMOCHOW CBA3W C HWU3KOW
YyacToToil nosTopeHuss umnynecos [Information technology — Real time locating sys-
tems (RTLS) — Part 61: Low rate pulse repetition frequency Ultra Wide Band (UWB) air
interface].

MpuMeyaHue — YkasaHHbIN MeXAYHAPOLHLIA CTaHAapT NpUBeLeH B CBA-
3M CO CChIMKOI Ha Hero B NPUMOXeHUN A 1 OTCYTCTBUEM CBEefieHUiA 0 HEM B paszene 2 n
6ubnuorpacun MCO/MIK 24730-62:2013.
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