3apeructpupoBano B Muntocte Poccun 12 oktsa6pst 2010 r. N 18695

MWHUCTEPCTBO CBA3U N MACCOBbIX KOMMYHUKALIUA
POCCUNCKOU ®EOEPALIA

NMPUKA3
oT 14 ceHTAA6psa 2010 r. N 124

Ob YTBEPXOEHUU NMPABUI
NMPUMEHEHUA OBOPYAOBAHUA PAOUOLOOCTYIA. YHACTb I. NPABUJIA
NMPUMEHEHUA OEOPYJOBAHUA PAOVOOOCTYNA ANA BECNPOBOAHOW
NEPEOAYN OAHHbIX B ANATNA3OHE OT 30 MIri O 66 'Ly

B cootBercTBum co cratheil 41 denepanpHoro 3akona ot 7 uroag 2003 r. N 126-d3 "O cszu"
(CoOpanme 3akonomarenscTBa Poccuiickoit denepanuu, 2003, N 28, ct. 2895; N 52, cr. 5038; 2004, N
35, ct. 3607; N 45, ct. 4377; 2005, N 19, ct. 1752; 2006, N 6, cT. 636; N 10, cT. 1069; N 31, ct. 3431, cT.
3452; 2007, N 1, ct. 8; N 7, ct. 835; 2008, N 18, ct. 1941; 2009, N 29, ct. 3625; 2010, N 7, c1. 705; N
15, cr. 1737) m nynktom 4 IlpaBws opraHuzald ¥ MPOBEACHUS paboT 1Mo 00s3aTeNbHOMY
MIOATBEP)KICHUIO COOTBETCTBHUSI CPEACTB CBA3M, YTBEepxkAeHHBIX IlocranoBienuem IlpaBurenscrBa
Poccwuiickoit ®enepanmu ot 13 ampenst 2005 r. N 214 (Cobpanue 3akoHOAatrenscTBa Poccuiickoit
®enepanun, 2005, N 16, ct. 1463; 2008, N 42, cT. 4832), npuka3biBaio:

1. YrtBepauth mnpunaraemsie llpaBuna npumeHeHuss oOopynoBaHus paauonoctyma. Yacte I
[TpaBuia npumMeHeHus: 000pYI0BAHUS PATUOJOCTYIIA Il OECIIPOBOIHOM Mepeiaun JaHHBIX B TUaNa30He
ot 30 MI'u no 66 I'T.

2. IlpusHate ytpatuBmuM cuiy Ilpuka3 Munundopmcsssu Poccun ot 13.02.2007 N 19 "O6
yrBepxkaeHnn llpaBui mpumeneHus: obopynoBanus paguopoctyna. Yacts I. IlpaBuna mpumeneHus
000pyI0BaHUS PaAMoOA0CTyIa It OECTIPOBOIHOM Mepeaun faHHbIX B quanazoHe oT 30 MI' no 66 I'T"
(3apeructpupoBan B MuHtocte Poccum 2 mapra 2007 r., peructpaunonssii N 9007), Ilpukas
Munungpopmcssizu Poccun ot 30.07.2007 N 93 "OO6 ucnonb30BaHUHM T7I00ANTBHOM HaBHTAIlHOHHOMN
cinytHukoBoil cuctembl ['JIOHACC B oOopynoBaHuMu paavofocTyna Juis OecrpoBOAHON mepenadu
naHHbIX B quanasone oT 30 MI'n o 66 I'T" (3apeructpupoBan B Muntocre Poccun 16 aBrycra 2007 r.,
peructpauoHHslii N 9991), myskr 1 [Ipukasa Munkomesszu Poccun ot 23.12.2008 N 110 "O BHecenun
m3MeHennid B Ilpukassl MunuctepcTBa HH(OPMAIIMOHHBIX TEXHOJIOTUH M cBs3M  Poccuiickoit
@enepanun” (3apeructpupoad B Muntocte Poccun 3 despanst 2009 r., peructpanmonnsiii N 13253).

3. HanpaBute Hactosmuii [Iprka3 Ha rocyaapcTBEHHYIO perucTpanuio B MUHUCTEPCTBO FOCTULIMN
Poccutickoit @enepanuu.

Munuctp
N.O.IIET'OJIEB

YTBEPKICHBI
IIpukaszom MuHuCTEpCTBA CBA3U
Y MacCOBBIX KOMMYHHUKAIIUI



Poccuiickoit ®enepanuun
ot 14.09.2010 N 124

NMPABUIIA
NMPUMEHEHUA OBOPYAOBAHUA PAOUOLOOCTYIA. YHACTb I. NPABUJIA
NMPUMEHEHUA OEOPYJOBAHUA PAOVOAOCTYNA ANA BECNPOBOAHOW
NEPEOAYN OAHHbIX B ANATNA3OHE OT 30 MIri O 66 'Ly

. O6wWwume nonoxeHun

1. TlpaBuna mnpumeHeHust oOopynoBanusi paauonoctymna. Yacte 1. IlpaBuna npumeHeHus
000pyIOBaHUS PAIUOOCTYIIA Il OECTIPOBOIHOM Mepenaun JaHHbIX B nquanasone ot 30 MI'n no 66 I'Tx
(manee - [IpaBuna) pazpabotansl Bo ucronHeHue crathkl 41 @enepanabHoro 3akona ot 7 utoist 2003 r. N
126-®3 "O cs3u" (Cobpanne 3akonoaarenscTBa Poccuiickoit @eneparun, 2003, N 28, cr. 2895; N 52,
ct. 5038; 2004, N 35, ct. 3607; N 45, ct. 4377; 2005, N 19, ct. 1752; 2006, N 6, ct. 636; N 10, cT. 1069;
N 31, cr. 3431, cr. 3452; 2007, N 1, ct. 8; N 7, cT. 835; 2008, N 18, ct. 1941; 2009, N 29, ct. 3625;
2010, N 7, ct. 705; N 15, ct. 1737; N 27, cr. 3408) B 1ensix obecrneyeHus eJTOCTHOCTH, YCTOMUUBOCTH
(GYHKIMOHMPOBAHUS M O€30MaCHOCTH €MHOM ceTH 31eKTpocBsa3u Poccuiickoit @enepannu.

2. IlpaBuna ycCTaHaBIUBAIOT O0OsA3aTeNbHbIE TpPeOOBaHUS K MapaMeTpaM 000pyAOBaHHUS
panuosocTymna /i 6ecrpoBOIHOM nepenaun AaHHbIX (nanee - BITJ]) B auanazone ot 30 MI'n go 66 I'Tw,
NPUMEHSEMOT0 B CETH CBSA3HM OOIIETO IOJIb30BAaHUS M TEXHOJIOTMYECKUX CETAX CBSI3M B Cllyyae HX
MIPUCOETUHEHHUS K CETH CBSI3U OOILEro MOIb30BaHUS.

3. IlpaBuiia pacpoCTpaHsIOTCA Ha cienyrolee 000pyaoBaHHE:

1) 6a30BbIe CTAaHIUU (TOYKH JIOCTYyTA) CETEH paAnoI0CTyIIa;

2) peTpaHCIATOPHI CETEN PalUOI0CTYIIA;

3) okoHeuHOe 000pyAOBaHKE (A00OHEHTCKHE CTAHIIUU) CeTEH paauoI0CTyIa;

4) anTeHHO-(hUACpPHBIC YCTPOICTBA, BXOAALINE B COCTAB PAIHOAIEKTPOHHBIX CPEICTB CBS3H CETEH
paguonoCTyIa;

5) nmpeoOpa3zoBaTenu 4acTOThI;
6) ABYHAIIpaBJIEHHbIE AaHTEHHBIE YCUJIUTEIH.
4. ObopynoBanue paauonoctymna s bIIJ] ucnonb3yeT ciieayronme TeXHOJIOTUH:

1) TexHonorun OTKpbITEIX cucteM (manee - TOC) cramgaproB 802.11 (becmpoBonnoe
o0opyoBaHue Tepenayu JaHHBIX, padoratomiee B nuamnazoHe 2,4 I'Tu Ha ckopoctu 1 m 2 MOuTt/c),
802.11a (becmpoBomHoe oOOpymOBaHWE Mepelayu NaHHBIX, pabotaromee B guanaszone 5,8 [T Ha
ckopoctu 10 54 Mowurt/c), 802.11b (becnpoBonHoe o0opynoBaHuE Tepenadd JaHHBIX, paboTaroiiee B
nuamnazone 2,4 I'T Ha ckopoctu no 22 Mo6wut/c), 801.11g (becripoBogHoe o0opymoBaHHE MEpenadyw
JaHHBIX, paboTaromee B auanazone 2,4 I'Th na ckopoctu no 108 Mo6wut/c), 802.11n (becnpoBoagHoe
o0opy/ioBaHUE Mepefadu NaHHBIX, padoTatomiee B auanazonax 2,4 I'Tu u 5 [T Ha ckopoctu 10 600
Mowut/c), 802.15 (becmpoBogHoe 00OpyIOBaHHE TepeJadyd JNaHHBIX CO  CKauyKooOpa3HOM
TICeBJI0CTyUYaiiHON mepecTpoiikoil yactoTsl), 802.16 (Bkmrowaer 802.16-2004 Murtepdeiic mia cucteM ¢
(DUKCUPOBAHHBIM IIMPOKOIIOJIOCHBIM OECIPOBOJHBIM JOCTYIIOM C JOMOJHEHHEM 2 W Koppekuuen 1,



802.16e-2005 u 802.16-2004/cor1-2005 Uurepdeiic mis cucreM ¢ (UKCUPOBAHHBIM U TMOJBUKHBIM
IIMPOKONOJIOCHBIM OE€CIIPOBOIHBIM JIOCTYIIOM);

2) TtexHomorus 3akpbIThIX cucrteM (manee - T3C) obopynoBaHus (PUKCHPOBAHHOTO JIOCTYyNa B
nuamasone gactot 30 - 2100 MI'n, 2400 - 2483,5 MI', 3400 - 3600 MI'n, 5150 - 6425 MI'n, 10,15 -
43,5 I'Tw.

5. Ob6opynoBanue panuonoctyna s BIIJ maentudummpyercs kak obOopynoBaHHe 0a30BBIX
CTAaHIIMM M PETPaHCIATOPOB CETEH pajMOAOCTYNa MU COTJacHO NMyHKTy 26 llepeuns cpencts cBd3w,
noJuIeXamux —o0s3aTeIbHON  cepTuduKanyuy, yrBepkaeHHoro IlocraHoBnenuem IlIpaBurenbcTBa
Poccwuiickoit ®@enepanuu ot 25 utons 2009 r. N 532 (Cobpanue 3akoHomaTenbcTBa Poccuiickoit
®eneparun, 2009, N 26, ct. 3206), nouiexut 00s3aTenbHON cepTU(UKALUU B IOPSIKE, YCTAHOBICHHOM
[IpaBunamMu oOpraHuzalMid M TpPOBEAEHUS padOT MO 00s3aTeIbHOMY MOATBEP)KICHHIO COOTBETCTBUS
cpenctB cBs3u, yrBepxkJaeHHbIMU IlocranoBnenunem IlpaButenbctBa Poccuiickoit ®denepamuu ot 13
anpens 2005 r. N 214 (CoGpanue 3akoHonmatenbctBa Poccuiickort ®enepamuu, 2005, N 16, ct. 1463;
2008, N 42, ct. 4832).

6. OxoneuHoe o00OOpyJOBaHHWE ceTed paguoOCTyna, BKIoYas aOOHEHTCKHE CTaHIIUH,
Hp606pa30BaTeHI/I YaCTOTbI, ABYHAIIPABJICHHBIC AHTCHHBIC YCHIIMTCIN, HNOMJICKUT IACKIIAPUPOBAHUIO
COOTBCTCTBUA.

7. O6opynoBanue paauonoctyna ans BIIJ] nmpumensiercs B mosiocax pajnoyacToT, pa3pelieHHbBIX
JUIsL MCTIOJIb30BaHus [ 0Cy1apCTBEHHOM KOMUCCHUEH 110 pagruo4acToTaM.

Il. TpeboBaHuA kK 060opyaoBaHuo paguopgoctyna ana brnpa

8. K obopynoBanuto pamuonmoctyna st BIIJ[ ycTaHaBmuBaroTCs cClenyromme oO0s3aTeIbHbIC
TpeOOBaHMUs K TapaMeTpam:

1) snexTponuTaHUs OT CETH NEPEMEHHOIO TOKAa C HOMUHAJIbHBIM 3HaueHHeM HampspkeHus 220 B
COrJIacHO mpuioxkeHuto 2 k IlpaBuinaMm npuMeHeHHs 00OpYJOBaHUS SIIEKTPONMUTAHUS CPEICTB CBS3H,
yTBepkaeHHbIM [Iprka3zomM MunuctepcTBa HHGOPMAMOHHBIX TexHONOrui u cBsa3u ot 03.03.2006 N 21
(3apeructpupoBan B Munucrepcte toctunuu Poccuiickoit ®epepaunuu 27 wmapra 2006 r.,
peructpauuonHslii N 7638) (nanee - Ilpasuna N 21-06);

2) 5NEKTPONUTAHUS OT BHEIIHETO UCTOUYHHUKA TOCTOSIHHOT'O TOKA C HOMUHAJIbHBIM HampspkeHueMm 12,
24, 48 win 60 B cornacuHo npunoxenuto 3 k [Ipasunam N 21-06;

3) aneKTponuTaHus OT aKKyMYJISITOPOB U OaTapeil cornacho pazaeny IX mimm X Ilpasun N 21-06.

K oGopynoBanuto paguonoctyna s BIIJ[, ycTanaBauBaeMoMy BHYTpb KOMITBIOTEPA WJIM MHOTO
AJIEKTPOHHO-IIM(PPOBOTrO yCTPOHCTBA, TPEOOBAHUS K SJICKTPONUTAHHUIO OIMPEICINSIOTCS YCTPOHCTBOM, B
KOTOpPOE OHO yCTaHABIIMBAETCS;

4) nckmoueH. - [Ipuka3z Munkomcesizu Poccun ot 23.04.2013 N 93;

5) yCTOMYMBOCTH K KJIMMAaTUYECKUM U MEXAaHUYECKUM BO3JEHCTBUAM COINIACHO NpuiIokeHuto N 2 k
IIpaBunam.

9. TpeboBanus k napamerpam odopyaoBanus paauonocryna s bBIT TOC:

1) crannapra 802.15 cornacHo npunoxenuto N 3 k IIpaBunam;



2) cranpapta 802.11 cornacHo npunoxenuto N 4 k [IpaBunam;
3) cranpapra 802.11b cormacuo npusnoxenuto N 5 k [lpaBunam;
4) crannapra 802.11a cornacHo npunoxenuto N 6 k [TpaBuniam;
5) crannapra 802.11g cornacno npunoxxenuto N 7 k [IpaBunam;
6) crannapra 802.11n cornacuo npunoxxenuto N 10 k IIpaBunam;

7) crannapta 802.11ac cornacHo npuioxkennto N 10.1 k [IpaBunawm;
(nm. 7 BBeneH IIpukazom Munkomesizu Poccun ot 22.04.2015 N 129)

8) crannapra 802.11ad cornacHo npunoxenuto N 10.2 k [Ipasunawm;
(nn. 8 BBeneH [Ipukazom MunkomeBsizu Poccun ot 22.04.2015 N 129)

9) crannapra 802.11ax cornacHo npusnosxxenuto N 10.3 k [IpaBunam.
(nm. 9 BBeneH [Ipukazom MunkomeBsizu Poccun ot 06.07.2020 N 321)

10. TpebGoBanusi k mapamerpam 6a3oBbix craHiuii TOC cranmapra 802.16 ycTaHaBIMBarOTCS
cornacHo npuioxenuto N 8 k ITpaBuiam.

11. TpeboBanusa k nmapamerpam abonenTckux cranimii TOC cranpapra 802.16 ycranaBiauBaroTCs
cornacHo npuioxenuto N 9 k [Ipasuiam.

12. OGopynoBanue paguogoctyna ansi  bBIIJI T3C wumeer (UKCHPOBAHHYIO YCTaHOBKY
pazmoyacToTsl WM JUCKPETHYIO IICEBIOCIYYalHYIO IEpecTpoiiKy paboudeil 4YacTOThl B mperenax

pa3peuIeHHOro Arana3oHa.

13. Ins nepenatuuka obopynoBanus paguogoctyna s BITJ[ T3C ycranaBnuBaroTcs clieayromnme
o0s3aTenbHbIe TPEOOBAHMS K TapaMeTpaM:

1) mWupHHBI MONOCHI YAacTOT H3JIyYEHUs MepeAaTdyuka IpU MaKCUMaJIbHOM 3arpy3ke COIVIACHO
npuioxkeHnto N 11 k [IpaBunam;

2) ypoBHEH NOOOYHBIX M3JIy4YEHUH NepeAaTdyruka NpU MaKCHUMalIbHOM 3arpy3ke COTIJIacHO
npuioxkeHnto N 12 k [IpaBunam;

3) OTHOCHUTEIbHON HECTAOMJIBHOCTH YacTOTHI MEpeJaTiyruKa MM YacTOThI 33Jalollero reHeparopa
nepenaTyrka cornacHo npuiokeHuto N 13 k [IpaBunam.

14. lns npuemHuka obopynoBanus paguonocrymna s BIIJ] T3C ycraHaBmuBaroTcs CleAyIOIMe
TpeOOBaHMUs K TapaMeTpam:

1) ypoBHE napa3uTHBIX M3IYYEHUH IPU MAaKCUMAJIBbHOM 3arpy3ke coryiacHo npuiokeHuto N 14 k
[IpaBunawm;

2) u30upaTenbHOCTH MPUEMHUKA 10 3€pKaTbHOMY KaHally JUis 00OpYIOBaHUS, MOCTPOCHHOTO IO
cynepreTepoauHHolN cxeme - He meHee 70 nb;

3) ypOBHSI U3J1y4€HHUs F€TEPOMHA TPUEMHHUKA:

a) ans obopynoBaHus, paboTaOLIEro B nuana3one 4yactoT A0 470 MI'1l - He mpeBbIIaeT MUHyC 57



nbm;

0) s obopymoBaHusi, paboTaromiero B auamna3one 4actot 470 MI'm - 43,5 I'T - He mpeBbIIIacT
Munyc 90 nbwm;

4) 4yBCTBUTEIBHOCTH IPUEMHHUKA coryiacHo nmpuiiokeHuto N 15 k IIpaBuiam;
5) curHazna Ha BXO/Jle IPUEMHUKA corjacHo npuioxkeHuto N 16 k IIpasunam;

6) IOMEXH OT COCEHETO KaHaJla B yCJIOBUAX ITOJIHOM 3arpy3KH KaHajla COIIaCHO NMpuilokeHuio N 17
K [IpaBuiiam.

15. TpeboBanust k mapamerpam oGopynoBanus paauopoctyna s BIIJI T3C, paGortaromiero B
nuanaszonax 33,0 - 48,5 MI'n, 57,0 - 57,5 MI'u, ycraHaBiuBaroTCs corjiacHo mpuiioxkeHuto N 18 k
IIpaBunam.

15.1. TpeGoBanus k mapamerpam obopynoBanus paauonocryna aist BITJ T3C cBepXy3KOMOIOCHBIX
MaJIOMOIIIHbIX ceTel mis MuTepHeTa Bemied ycTaHaBIMBAIOTCS coOrjlacHO mpuwioxeHuto N 18.1 k
IIpaBunam.

(m. 15.1 BBenen Ilpukazom Munkomesszu Poccun ot 07.10.2019 N 571)

16. AuTeHHO-(puAepHBIE YCTPOUCTBA, BXOASAIINE B COCTaB 00opyaoBaHus paauonoctyna ais BI1/I,
MIPOBEPAIOTCS BMECTE € yKa3aHHBIM o0opyaoBaHueM. [IpoBepsiemoe 000py10BaHuE MPU MOAKIIOUEHHH K
HEMY yKa3aHHbBIX aHTCHHO-(DUICPHBIX YCTPOUCTB COOTBETCTBYET TPEOOBAHUSM, IPUBEICHHBIM B ITyHKTaX
8 - 15 IlpaBun.

17. dns anteHHbIX ycwiurtened nuamna3zoHoB yactor 2,4 I'Tu, 5 I'Tu, 6 I'T ycranaBauBaroTcs
CIIeAyIOIINE TPeOOBAHUS:

1) MOIHOCTEL CUr'HAJIAa HAa BBEIXOJE aHTEHHOro ycuiureid, B pexxume "[IEPEJJAUI":
y )

a) B anana3onax yactot 2,4 I'T, 5 I'Th, 6 [T - ve npessimaer 30 n1bm (1000 mBT);

0) B auamasone 4acToT 5,15 - 5,25 I'T'1 - He npeBhIIIaeT 10log (AFmru) 17 1nbBT;

2) k03pPUIHEHT OCcIabIeHUs YCHIINTEINS Ha YacTOTaX, OTCTOALIMX OT CpeAHEN 4acTOTHl KaHala Ha
+ 1,4 T

a) 11 auanaszona dactot 2,4 I'T - He menee 60 nb;
0) s quana3ona yactot 5 I'T'h, 6 I'T' - He menee 55 nb;

3) koaddunmeHT ocnadnenus B auanazonax actot 2,4 I'Tu, 5 [T, 6 I'Tu oTHOCUTENBHO cpeHen
4acTOThI KaHana - B mpenaenax ot 0,3 go 0,5 nb;

4) BxonHas MOIHOCTH nepekintoueHus pesxxuMoB "[IEPEJIAYA-ITPUEM" ne npesbiuaer 2,5 MBT;

5) Bpems mnepekitoueHus pexumoB "IIEPEJAYA-ITIPUEM", "IIPUEM-IIEPEJAYA" ne
npeBbIIIaeT 1 MKC.

18. s mpeoOpa3oBaTenieii 4aCTOThl YCTaHABIUBAIOTCS CIIEAYIONINe TPeOOBAHNU:



1) muprHa crekTpa CUrHaja, U3Jy4yaeMoro mnpeodpazoBaTesieM, COOTBETCTBYET IIMPUHE CIIEKTpPa
CHTHaJIa Ha BXOJie peoOpa3oBares;

2) crHekTpajbHble KOMIIOHEHTHI BHETOJIOCHBIX W3IyYeHMH Ha BBIXOJE IpeoOpa3oBaresst He
npesbiatoT MUHyC 40 1bMm;

3) ypoBeHb MOOOYHBIX M3JIyUYEHHUI Ha BBIXOZE MTpeoOpa3oBaTes:

a) B nosioce yactot oT 30 MI'n 1o 1 I'T'y He npeBbimaetr Mmunyc 50 nbm;

6) B monoce yactotT 1 I'T1x - 26,5 I'T'y He npesitnaer munyc 30 n1bm;

4) oTHOCHTENILHAS HECTAOMIILHOCTh YaCTOTHI TETEPOIMHA TIpeoOpasoBares He Xyxe 20 x 107

5) BxogHas moutHocTh nepexitoueHus pexxumos "I[IEPEJTAYA-ITPUEM" ne npessiaet 2,5 MBT;

6) Bpems mnepekitoueHus pexumoB "IIEPEJAYA-ITIPUEM", "IIPUEM-IIEPEJAYA" nHe
IpeBbIIIaeT 1 MKC.

19. Ilpm mnpuMEeHEHMH B KauyeCcTBE MCTOYHMKA BHEIIHEH CHUHXPOHHU3AIMHM TJI00aJBHBIX
HABUTAIIMOHHBIX CITyTHUKOBBIX CUCTEM HUCIOJIB3YETCs TI00albHasi HABUTAIIMOHHAS CITyTHUKOBAsl CUCTEMA
I'JIOHACC. B cnygae HapymieHus pabOThl BHEIIHEH CHHXPOHU3AIMU OT II00AIbHON HAaBUTAIIMOHHOM
cnytHukoBoil cuctemsl ['JIOHACC B kadecTBe pe3epBHOTO MCTOYHMKA BHEIIHEH CHUHXPOHM3ALMU
UCTIOJB3YETCs Ipyras rio0aibHasi HABUTalIMOHHAs CITyTHUKOBAs CUCTEMA.

20. B ob6opynoBanuu paguonoctyna ans BITJ[ npexycMoTpeHa HemlpepbIBHAS WHAWKALUS TEKYIIETO
pexkuma paboThl ¢ yKa3aHHEM BHEIIHET0 MCTOYHMKA CHHXPOHU3AIUH.

21. B o6opynoBanuu paauonocryna ans BI1Jl ucnonb3yercst oquH U3 cienyromux uHTepdencos
WM MX KOMOMHAIM (J1Ba U OoJiee):

1) uarepdeiicel nepeaauu 1aHHBIX;

2) uarepdeiicel tuppoBeIx adoHeHTCKUX Ui XDSL;

3) untepdeiic 64 xO6uT/C;

4) unrepdeiic muueitHoro Tpakra 2048 k6ut/c (kox HDB3);

5) snextpuueckue wHTEpdehcs obopynoBanus miuesnoxponnoit (PDH) u cunxponnoii (SDH)
U(PPOBBIX HUEPAPXUH;

6) onrtuyeckuid JTMHEWHBIH uHTep(eic TMe3noxXpoHHOH 1udpoBoir wuepapxun PDH cucrem
nepeaayu abOHEHTCKOIO I0CTYIa;

7) onTrueckue nHTepheics K 000pyI0BaHUIO0 CHHXPOHHOM U(POBOI HepapXuH;

8) mHTEep(delchl K CeTH Tepeavn JaHHBIX C UCTIOIB30BaHUEM KOHTPOJISI HECYIICH 1 0OHapyKeHUEM
KOJIIU3UIA;

9) narepdeiicel K 000pyIOBaHUIO, UCTIONIB3YIOIIEMY PEKUM aCHHXPOHHOTO MEPEHOCA;

10) unTepdeiicsl V5 k mudpoBbIM TeneOHHBIM CTAaHIIUAM;



11) uaTepdeiicsl BHENTHENW CHHXPOHU3AINH;
12) untepdeiicel Kk ceTsaM nepeaadn JaHHBIX, TTOIIEPKUBAIOIIUM TPOTOKOJIbI [P;

13) uHTepdeiickl COnpspKEeHUsI ¢ KOMIBIOTEPOM HIIM UHBIM 3JIEKTPOHHO-IU(POBBIM YCTPOHCTBOM B
Clly4ae YCTaHOBKHU BHYTPb TAKOI'O YCTPOMCTBA.

22. K obopynoBanuto pamuomocryna s BIIJ[ ycranaBmuBaroTcs ciemyronpe o0s3aTelbHbIC
TpeOOBaHHUs K TapaMeTpam:

1) wunTepdelicoB mepenauum JNaHHBIX COMNIacHO npwiokeHuto 7 K IlpaBunam npumeHeHHs
000pYyIOBaHUSI MPOBOJHBIX M ONTHYECKUX CHCTEM IepeAayd abOHEHTCKOrO JOCTYyMa, YTBEPKICHHBIM
[Tpuka3zom MunucrtepcTBa HH(POPMAIMOHHBIX TeXHONOTHMH U cBa3u Poccuiickoii denepanuu oT
24.08.2006 N 112 (3apeructpupoBan B Munucrepctse roctuiun Poccuiickoit deneparym 4 ceHTAOps
2006 r., peructpaunonssiii N 8194) (nanee - [Ipasuna N 112-06);

2) narepdeiicoB nndpoBbix aboHeHTCKUX TMHUN XDSL:

a) JMHEHHBIH uHTepdeiic HU3KOCKOPOCTHONW 1H(POBOM aOOHEHTCKOH JMHUU  COTJIACHO
npuioxkeHuto 11 k I[Ipasunam N 112-06;

0) BBICOKOCKOpOCTHasi IdpoBas aboHeHTckas muHus HDSL cormaco mnpunoxkenuto 12 k
IIpaBunam N 112-06;

B) cpemHeckopocTHass mudpoBas aboneHTckas muaus MDSL cormacHo mnpuimoxkenuto 13 k
IIpaBunam N 112-06;

r) acummerpuuHas ADSL cornacHo npunoxenuto 14 k IIpasunam N 112-06;

1) cuMMeTpuyHas udposas abonentckas nuaus SHDSL cornmacno npunoxenuto 15 k IIpaBunam
N 112-06;

€) cBepxckopocTHas mudpoBas abonentckas quaus VDSL cormacHo npunoxkenuto 16 x [IpaBunam
N 112-06;

3) unrepdetica 64 k6ut/c cornacHo npunoxenuio 19 k [Ipasunam N 112-06;
4) nuneitHoro Tpakta 2048 k6ut/c (kon HDB3) cornacuo npunoxenuto 21 k [IpaBunam N 112-06;

5) anektpudeckux uHTepdeiicoB obopynoBanus muesnoxponnoit (PDH) u cunxponnoit (SDH)
UpoBBIX Hepapxuit cornacHo npuiokeHuto 20 k [Ipasunam N 112-06;

6) ONTHYECKOro JMHEWHOro uHTepdeiica Iie3noxpoHHoi nudposoi umepapxun PDH cucrem
nepeaayu abOHEHTCKOTO OCTyNa coriacHo npuioxenuto 22 x [Ipasunam N 112-06;

7) onrtuueckux HHTEp(ercoB K 00OpPYIOBAHUIO CHHXPOHHOW LU(POBOW HEpapXUU COIJIACHO
npuiokeHuto 23 k [Ipasunam N 112-06;

8) wuHTep(delcoB K CeTH TMepeJadyd MJaHHBIX C HCHOJb30BAHMEM KOHTPOJS HECylled u
oOHapy>KeHHeM KOJUTM3H cornacHo npuioxenuto 25 k [Ipasuiam N 112-06;

9) unTepdeiicoB Kk 000pyAOBAHUIO, UCTIOIB3YIOMIEMY PEKUM ACHHXPOHHOTO MEpPEeHOCa, COTJIACHO



npuiiokeHuto 26 k [Ipasunam N 112-06;

10) unTepeiica VS k mudppoBbIM TeaePOHHBIM CTAHIIUAM COTIACHO MpHokeHuto 6 k [IpaBumam N
112-06;

11) unaTepdeiica BHEMIHEH CHHXPOHU3ALUU coriacHo npuioxkeHuto 31 k [Tpasunam N 112-06.

K oGopynoBanuto paguonoctyna s BIIJ[, ycTanaBauBaeMoMy BHYTpb KOMIIBIOTEPA WJIM MHOTO
3JIEKTPOHHO-IIM(PPOBOro yCTpOWCTBa, TpeOOBaHMS K HHTepdericaM oOnpenensioTcs YCTPOMCTBOM, B
KOTOPOE OHO yCTAHABIINBACTCS.

23. K unrepdeticam cereil nepenaun JaHHBIX, TOAJCPKHUBAIOIIUX TPOTOKOIbI I[P, ycTaHaBmuBaroTcs
ClIeAyIoIIMe 00s3aTeNIbHBIE TPEOOBAHUS MIPH PeaTU3aLIIH:

1) mporokonoB nepenaun maketoB IP cormacHo nmpunoxenuto N 1 k IlpaBuiiaM npumeHeHHs
00OpyJOBaHUS KOMMYTAallUd W MapHIPyTU3allUM IaKeTOB HH(OpManuu, yTBepxkIeHHBbIM I[Ipukazom
MunucTepcTBa HHPOPMALMOHHBIX TeXHOJOrui U cBsizu Poccuiickoit denepammu ot 06.12.2007 N 144
(3apeructpupoBan B MuHucTepcTBe IocTHuMu Poccuiickoit ®enepaumu 21 npexabps 2007 1.,
peructpaunronsbiit N 10795) (nanee - [Ipauia N 144-07);

2) nportokona ICMP cornacno npunoxenuto N 2 k IIpasunam N 144-07;
3) npoToKoa pa3pelieHus aapecos coryiacHo npuioxkenuo N 3 k IIpasunam N 144-07;
4) npoTokoJia coequHEHNs "Touka - Touka" cornacHo npuiokeHnto N 9 k IIpasunam N 144-07;

5) mpoTOKOJia BBICOKOYPOBHEBOTO YIpaBieHMs KaHasoM nepenaun naHHelx HDLC cormacHo
npuinoxeHuto N 10 k ITpasuinam N 144-07;

6) mpOTOKOJIa TMepejauyn MakeToB MyJbTUMenuitHoW uHpopmanuu (npotokona H.323) cormacHo
npuioxennto 10 x IlpaBwiam npuMeHEHHs OKOHEYHOTO OOOPYJOBaHUS, BBIMOJIHAIOUIETO (YHKIUU
CHCTEM KOMMYTAaLlUH, yTBepkIeHHbIM [Ipukazom MuHucTepcTBa HHPOPMALMOHHBIX TEXHOJIOTHIA U CBSI3U
Poccuiickoit ®enepaunn ot 24.08.2006 N 113 (3apeructpupoBaH B MMHHCTEPCTBE HOCTHIMU
Poccwuiickoit ®eneparuu 4 centsiops 2006 1., peructpamuonnsiii N 8196) (nanee - [Tpasuna N 113-06);

7) TpOTOKOJa MHUIUMUPOBaHUS ceaHca cBsa3u (mpotokosia SIP) cormacHo npunoxenuto 11 k
IIpaBunam N 113-06;

8) mnporoxona MIPv4, wucnoiap3yeMoro mpu B3auMOJCHCTBUM O00OpYIOBaHMSA JIOBEPEHHOTO
panuonoctyna s OeCpOBOAHOM mepeaayd AaHHBIX B auanazoHe oT 30 MI'm no 66 I'Tu (manee -
TWAN) c¢ oOcmyxuBarommm nuio3oMm (manee - S-GW) wiam OUTI030M B3aMMOJCHCTBHUS C CETSIMH,
UCTIOJB3YIOLIMMH TEXHOJIOTHIO ¢ KOMMyTauueil makeros (nanee - P-GW) o0GopynoBaHuss KOMMYTaluu
crangapta LTE (uarepdeiic S2a) npu peanuzaiuu cornacHo npuioxennto N 19 k [Ipasunawm;

(nn. 8 BBeneH Ilpukazom Munkomesszu Poccun ot 13.06.2018 N 281)

9) mpotokosna PMIPv6, ucnonbs3dyemoro Ha uHTepdeiice S2a, B ciaydae peaqu3allii COTJIACHO
npuioxennto N 8.1 k I[IpaBunam mnpumeHeHuss 000pylOBaHMS KOMMYTALMM CETEH IOJABHKHOMN
panuorenedonnoit cps3u. Yacts VII. IlpaBuna npumeHeHHs oOOpYIOBAaHUS KOMMYTALMU CTaHAApTa
LTE, yrBepKOeHHbIM NpHKa3oM MMHHCTEpCTBA CBSA3M M MacCOBBIX KOMMYHHMKauui Poccuiickoiu
@enepanuu ot 06.06.2011 N 130 (3apeructpupoBan MunuctepcTBoM roctuiiu Poccuiickoit @enepanyu
28 utons 2011 r., peructpaunonssiii N 21216), ¢ u3smMeHeHUsAMH, BHECEHHBIMU MPUKa3oM MHHHCTEpCTBa
CBSI3M U MaccoBbIX KoMMyHHKanuil Poccuiickoit ®enepaunn ot 14.12.2015 N 543 (3apeructpupoBan



MunuctepctBom toctuumu Poccuiickoit @enepauun 18 suBaps 2016 r., perucrpanuonssiii N 406006)
(manee - IIpaBuna N 130-11);
(nm. 9 BBexneH Ilpukazom Munkomeszu Poccun ot 13.06.2018 N 281)

10) mporokona GTP, ucmons3yemoro Ha wuHTepdeiice S2a, B ciydae pealu3aldd COTJIACHO
npuioxxennto N 7 k [Ipasunam N 130-11;
(nm. 10 BBeneH Ilpukazom Munkomcssasu Poccun ot 13.06.2018 N 281)

11) mporokona Diameter, ucmnonb3yemoro Mexnay TWAN wu ¢QyHKimeid peanusanuu mpaBuil
NoJIUTUKK U Tapudukanuu (nanee - PCRF) o6opynoBanus kommyTtanuu cranaapra LTE Ha unrepdeiice
Gxx (Gxa, Gxc), cornacHo myHKTY 5 npunoxenus N 5 k [Ipasunam N 130-11;

(nm. 11 BBenen Ilpukazom Munkomcsszu Poccun ot 13.06.2018 N 281)

12) nporokona Diameter mexxty TWAN u 3GPP AAA cepsep/npokcu Ha untepgeiice STa, mexay
000pYyJOBaHUEM HEHAJICKHOTO PaJMO0CTyMa jsi OECTIpOBOIHON Nepeaayn JaHHbIX B auanas3oHe ot 30
MI'n no 66 I'Tu (manee - UTWAN) u 3GPP AAA cepBep/mpokcu Ha uHTepdeiice SWa, cornacHo
npuioxkeHnto N 20 k [IpaBunam;

(nm. 12 BBeneH Ilpukazom Munkomcsssu Poccun ot 13.06.2018 N 281)

13) nporokona EAP-AKA, EAP-AKA' na unrepdeiicax STa, SWa cornacuo npunoxenuto N 21 k
IIpaBunam.
(nm. 13 BBeneH Ilpukazom Munkomcsszu Poccun ot 13.06.2018 N 281)

ITpunoxxenne N 1

K [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auama3zone ot 30 MI't o 66 I'Tg

5 TPEBOBAHUA
K NMAPAMETPAM YCTOUYUBOCTU K SJIEKTPOMAITHATHBLIM MOMEXAM

Uckmrouensl. - [Ipuka3 Munkomcsasu Poccun ot 23.04.2013 N 93.

ITpunoxenne N 2

k [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHBIX

B Auanaszone ot 30 MI'u no 66 I'T1g

TPEBOBAHUA
K NAPAMETPAM YCTOU4YUBOCTU K KIUMATUHECKUM
N MEXAHUYECKUM BO3OEUCTBUAM

1. O6opynoBanue pammomoctyna mis BIIJI TOC u T3C obecneunBaeT cOXpaHEHHE CBOMX



napaMeTpoB, MpHUBEICHHBIX B MyHKTax 13 - 15 IlpaBun mns o6opymoBanust T3C; B myHkrax 1, 2
npuwioxkennss N 3 k IlpaBunam; B mynkrax 1, 2 mpunoxenuss N 4 k IlpaBunam; B myHkrax 1, 2
npuioxkeHuss N 5 k IlpaBunam; B nmyHkrax 2, 3 npunoxenuss N 6 k IlpaBunam; B myHkrax 1, 2
npuioxenus N 7 k [IpaBunam; B mynkrax 4.11, 4.12, 5.5, 5.6 npunoxxenus N 8 k [IpaBunam; B myHKTax
4.11, 4.12, 5.5, 5.6 npunoxenus N 9 k IIpaBunam; B myHkrax 2, 3 npunoxxenus N 10 k [IpaBunam s
obopynosanuss TOC mpu Temmeparype okpyxarwomeil cpeasl oT -40 mo +50 °C nmnst oGopynoBaHus,
yCTaHaBJIMBAEMOI'0 Ha OTKPBITOM BO31yxe, U OoT +5 10 +40 °C niast o00opy10BaHuUs, yCTaHABINBAEMOTO B
IIOMEILEHUHU.

KoHnTpons mapameTpoB 00OpyIOBaHHS MPU BO3ICHCTBUU TMOBBINICHHON (MOHIKEHHOW) paboueit
TEeMIIepaTypbl TPOU3BOAUTCS IIPU OJJHOBPEMEHHOM U3MEPEHUHU HAIPSKEHUS JICKTPONUTAHUS B MIpeAeiax
JOTYCTUMBIX 3HAUCHUH.

Oo6opynoBanne paauonoctyma mist BIIJI TOC u T3C obecniedunBaeT COXpaHEHHE MapaMeTpoOB,
nepevyrciaeHHbIX B myHkTax 13 - 15 IIpaBun ans o6opynosanus T3C; B myHkrax 1, 2 npunoxenus N 3
IIpaBunam; B myHkrax 1, 2 npunoxenus N 4 x [IpaBunam; B myHkrax 1, 2 npunoxenus N 5 k [IpaBunawm;
B IyHKTax 2, 3 npunoxkeHus N 6 k Ilpasunam; B mynkrax 1, 2 npunoskenus N 7 k IIpaBunam; B myHKTax
4.11, 4.12, 5.5, 5.6 npunoxenust N 8 k IlpaBunam; B nmynkrax 4.11, 4.12, 5.5, 5.6 npunoxenust N 9 k
[TpaBunam; B myHkTax 2, 3 npunoxkenust N 10 k IIpasunam nist o6opynoBanust TOC npu OTHOCUTETBHOM
BJIQXKHOCTH Bo3ayxa 10 93% mnpu temnepatype +25 °C ans o0OpyHOBaHHs, yCTaHABIMBAEMOr'O Ha
OTKpBITOM BoO3ayxe, U 10 80% mpu temmeparype +25 °C mis o0OpyJOBaHUS, yCTaHABJIMBAaEMOIO B
IIOMEILEHUU.

2. O6opynoBanue paguonoctyna mis BIIJI TOC u T3C He comepXUT y37bl U KOHCTPYKTHBHBIE
AJIEMEHTHI C MEXaHUUYECKHUM PE30HAHCOM B JIMaIla30He yacToT 5 - 25 I'n.

3. O6opynoBanue paamomoctyma mns BIIJIT TOC um T3C pabGortocrmocoOHO u obecmednBaeT
COXpaHEHHE NapaMeTPOB, NEPEUHCICHHBIX B MyHKTe | mpunoxenus N 2 k [IpaBuiiam nocie Bo3aecTBUs
CHHYCOUAAJIBHON BHOpALMU C aMIUIUTYI0H ycKopeHus 4g B quanaszoHe yactot S - 80 I'm.

ITpunoxxenne N 3

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOMN Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA
K NMAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC
CTAHOAPTA 802.15

1. TpeboBanust k mapamerpam obopynoBanus paguonoctymna s BIIJ] TOC cranmapra 802.15
npuBeeHb! B Ta0nwie N 1.

Tabnuua N 1. TpeboBaHusa Kk napameTpam obopyaoBaHusa paguogoctyna ana brna
TOC craHpapTa 802.15



HaumenoBanue napamerpa 3HavyeHue napamerpa
Juama3on gactot, MI 11 2400 -2 483,5
Paznoc Hecymux yacror, MI'1 1
Meron pacmupenus Crekrpa FHSS
KonuuecTBo Hecymux 4acTot 79; £=2402 + k (MI'u), tne k=0, ..., 78
(xaHasoB)
Bpewmst paboTbl Ha OJJTHOM KaHale, He 0,4
MIPEBBIIIALT, C
Tun Mmogynsuuu GFSK

2. TpeboBaHus K mapaMeTpaM MepeaTunka npuBeaeHsl B Tadbmure N 2.

Tabnuua N 2. TpeboBaHMA K NapameTpamM nepepaTymka

HaumenoBanue napamerpa 3HaueHue napameTpa
VYpOoBHHU U3IyyaeMoOro curHaia (He npeBslllacT, 1b) B mojoce
yactoT, MI'Ii;
IN <*> . M <*#>| =2 -20
IN-M|>=3 -40
OTHOCHTeNbHAS HECTAOMILHOCTh YaCTOTHI IIepeIaTunKa 75 x 10°°

CrpaBouno: <*> N - 1leHTpaJibHasi YaCTOTa KaHaya, OTCTOSIIEr0 OT TEKYIIETO.

CrpaBouHO: <**> M - neHTpasibHas YacTOTa TEKYILETro KaHaja.
2.1. 3Ha4yeHus: ypoBHSA NOOOYHBIX M3TYUYCHUH MepeiaTunKa mpuBeeHsl B Tadbmuie N 3.

Tabnuua N 3. 3HauyeHUs1 ypOBHA NOOGOUYHLIX U3NYyYEeHUN NepepaTYnKa

JlnanasoH 4acTor, 3HaueHue napaMeTpa, He MPEBBIIIAET, 1bM
o B paboveM pexume B PEXKUME OKUJIAHUS
0,03 - 1,00 -36 -57
1,00 - 12,75 -30 -47
1,80 - 1,90 -47 -47




5,15-5,30

47

3. TpeOoBanus k mapameTpam NpHUEeMHUKa puBeAeHbI B Tabmuie N 4.

Tabnuua N 4. TpeboBaHMA K NapameTpamMm NpuemMHUKa

HanmenoBanue napamerpa

3HaueHue napameTpa

MuHHMAaIIBHBIN YPOBEHb CUTHAJIA HA AHTEHHOM pa3beMe -70
NIPUEMHHKA, COOTBETCTBYIOIINN YPOBHIO BEPOSTHOCTH OIIUOKH I10

ouram, paBaomy 107, He npesbimaet, 16m

MaxkcuMaabHBIA YPOBEHb BXOJHOTO CUTHAJA MPU BEPOSTHOCTH -20
omnbKu 110 OuTam, papHoi 10, He MeHee, 1bM

3.1. 3HaveHus ypOBHS Napa3uTHBIX W3TyYeHUN puBeAeHbI B Tabmuie N 5.

Tabnuua N 5. 3Ha4yeHUs yPOBHA NapasuTHbIX U3Ny4YEHUN

Jmamazon yactotT, I'T

3HaueHue napaMeTpa, He MPEBBIIAET, 1bM

0,03 -1

-57

1-12,75

47

ITpunoxxenne N 4

k [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6ecIpOBOTHOMN Tepeiadn JaHHbBIX

B auama3zone ot 30 MI't o 66 I'Tg

TPEBOBAHUA
K NMAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC

CTAHOAPTA 802.11

1. TpebGoBanusi k mapamerpam obopynoBanus paguonoctyna s BIIJ] TOC cranmapra 802.11

npuBeIeHb! B Ta0nwie N 1.

Tabnuua N 1. TpeboBaHua Kk napameTpam obopyaoBaHusa paguogoctyna ana bMna

TOC craHpapTta 802.11

HanmenoBanue napamerpa

3HaueHue napaMmerpa




Jnanazon yactot

2400 - 2 483,5 MI'y

Meron pacmupenus CrekTpa

FHSS

KonunyecTBo Hecylux 4acToT
(xaHasoB)

He MeHee 20 HerepeceKarouumxcs 1o ypoBHIO MUHYC 20

nb

Bpems paboTsl Ha ogHOM
KaHaJe, He TIPEBBIIIACT, C

0,4

Ckopoctu nepeauy JaHHBIX 110
paaroKaHa1y U MOAYJISIONHUN

1 Mowut/c - 2 GFSK
2 Mowurt/c - 4 GFSK

2. TpeboBaHus K mapaMeTpaM IepeaTunka npuBeaeHsl B Tadbmuie N 2.

Tabnuua N 2. TpeboBaHMA K NapameTpamM nepepaTymka

HanmenoBanue napamerpa

3HaueHue napameTpa

MaxkcumanbHas MOIIHOCTh U3JTy4YEHUS MePEIaTunKa He 6oiee 20 nbm (100 MBT)
MaxkcumanbHas CeKTpajibHas IIIOTHOCTh MOITHOCTH 20 nbm (100 MBT)

(B8 monoce 100 kI'11), HE mpeBbIIIAET

YpoBHU U3TydyaeMoro curHaia (He rnpesbiaeT, 1b) B

noaoce yactoT, MI'n:

IN <> - M <*¥*>| =2 -40 nb
IN-M|>=3 -60 n1b
OTHOCHUTENBHASA HECTAOWILHOCTD YaCTOTEI 25x 10°

nepeAaTynka

CrpaBouno: <*> N - KaHaJI, OTCTOSIIMKA OT TEKYIIEero Ha 1ejoe yncio Ml .

CrpaBouHo: <**> M - nieHTpanbHas yacToTa TeKymero kanana (MI ).

3. 3HaueHus ypoBHS MOOOYHBIX U3Ty4YEHUI NepesaTunka npuBeaeHsl B Tadmue N 3.

Tabnuua N 3. 3HauyeHUss ypOBHA NOOOUYHLIX U3NYyYEeHUN NepepaTYnKa

Jmamazon yactotT, I'T

3HaueHue napaMeTpa, He NMPEBBIIIAET, 1bM

B paboveM pexume

B PCIKUMC OKHUOAHUA

0,03 - 1,00 -36

-57

1,00 - 12,75 -30

47




1,80 - 1,90 -47 -47

5,15-5,30 -47 -47

4. TpeboBaHUs K MapaMeTpaM NpUeMHHKa NpHBeneHb! B Tabnuie N 4.

Tabnuua N 4. TpeboBaHMA K NapameTpamMm NpuemMHUKa

HaumenoBanue napamerpa 3HaueHue napameTpa

Munumanbssbiil yposenb CBY curnana Ha BXozie IpUEMHHKA, HE
MPEBBIIIACT, IPU KAaAPOBOM OMIMOKE C [UIMHOW Kajpa
400 GaiiT <= 3% ¥ CKOPOCTH TIepeIauHn:

- 1 Mowurt/c -80 nbm
- 2 Mout/c -75 nbm
MakcumanbHbli YPOBEHBb BXOJIHOT'O CUTHAJIA, HE MEHEe, IIPU -20 nbm

KaJpoBoi omuOke ¢ umHOM kaapa 400 6ait <= 3%

5. 3HaueHus ypoBHS Mapa3UTHBIX U3TyUYECHUH PUEMHUKA IpUBeAeHbI B Tabmuie N 5.

Tabnuua N 5. 3HayeHUs ypPOBHA NapasvUTHbIX U3NTyYEeHUN NPUEMHMKA

Jwnamna3on yacror, [Tt 3HaueHHUe MapaMeTpa, He MPEBBIAET, 1bM
0,03 - 1,00 -57
1,00 - 12,75 -47

IIpunoxxenue N 5

K [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B quama3zone ot 30 MI't o 66 I'Tg

TPEBOBAHUA
K NMAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC
CTAHOAPTA 802.11B

1. TpeboBanus k mapamerpam obopymoBanus panuonocrtyna anst BIIJI TOC cranmapra 802.11b
npuBeIeHb! B Ta0nwie N 1.



Tabnuua N 1. TpeboBaHusa Kk napameTpam obopyaoBaHusa paguogoctyna ana brna
TOC ctaHpapta 802.11b

HaumenoBanue napamerpa 3HavyeHue mapamerpa
Jnanazon yactot 2400 -2 483,5 MI'
MetoJ pacmMpeHus CeKkTpa DSSS
IInan yactor 2412+ 5(n-1),n=1, ..., 13

Ckopoctu nepenaun uapopmaruu mo | 1 Mout/c - DBPSK;
paguoKaHaTy U BUbI MOIYJISIIUU 2 Mowurt/c - DQPSK;
5,5, 11, 22 Mowurt/c - CCK, PBCC

2. TpeboBaHus K mapaMeTpaM MepeaTunka npuBeaeHsl B Tadbmuie N 2.

Tabnuua N 2. TpeboBaHMA K NapameTpamM nepepaTymka

HaumenoBanue napamerpa 3HaueHue napameTpa

MaxkcuMaibHasi MOIITHOCTh U3Ty4YeHus nepeaaryuka |He 6onee 20 nbm (100 MBT)

Macka CIICKTpa U3J1y4acMOro CurHajia CM. PUCYHOK
/\
0 oB
-30 nB
-50 nB
I I >
-22 Mo -11 MI'g f +11 MI'g +22 MI'g

[Ipumeuanue. PexxuM nusmepenuii:
1. Hupuna nosnocs! nponyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 100 MTI'.

3. lllupuna monockl yactoT BuaeopmibTpa - 100 kI 1.

Pucynok. Macka criekrpa cursasna

-6
OTHOCHUTETbHAS HECTAOMIBHOCTh YacTOTh! mepepaTynka T25x 107



3. 3HaueHus ypoBHS MOOOYHBIX U3Iy4YEHUI NepesaTunka npuBeaeHsl B Tadmuie N 3.

Tabnuua N 3. 3HayeHUs1 ypoBHA NOOGOYHbLIX U3NYyYEeHUIN NepegaTymkKa

Jmamazon yactotT, I'T11

3HaueHue napaMeTpa, He MPEeBbIIaEcT, 1bm

B paboyeM pexume B PEXHMME OXKUIaHUS
0,03 - 1,00 -36 -57
1,00 - 12,75 -30 -47
1,80 - 1,90 -47 -47
5,15-5,30 -47 -47
4. TpeboBaHUs K MapaMeTpaM NpUeMHHKa NpHBeeHb! B Tabnuie N 4.
Tabnuua N 4. TpeboBaHMA K NapameTpamMm NpuemMHUKa
HaumenoBanue napamerpa 3HayeHue
napameTpa
1 2
Munumanbssbiil yposenb CBY curnana Ha BXojie IpUEMHHKA, HE
MIPEBBIIIACT, IPU KaAPOBOH ommobKke ¢ uuHoi Kaapa 1 024 6ait <= 8% u
CKOPOCTH Tepelauu:
- 2 Mout/c -80 nbm
- 11 Mowurt/c -76 nbm
MakcumanbHbli YPOBEHb BXOJIHOIO CUTHANIA, HE MEHEE, ITPU KaIpOBOU
omuOke ¢ HOM kaapa 1 024 Gaift <= 8% M CKOPOCTH Mepeayuu:
- 2 Mout/c -4 nbm
- 11 Mowurt/c -10 nbm

5. 3HaueHus mapaMeTpoB YPOBHS Napa3UTHBIX W3IyYeHUN NpuBeAeHbI B Tabnuie N 5.

Ta6nuua N 5. 3HaueHUs1 napameTPOB YPOBHSA NAPa3UTHbLIX U3NTyYEHUN

Jnanazon yactot, I'T

3HaueHue napaMeTpa, He MPEBBIIAET, 1bM

0,03 - 1,00 -57

1,00 - 12,75 -47




ITpunoxxenne N 6
k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna

NpUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa

JUTs OECTIPOBOJIHOM Mepeaau JaHHbBIX
B nuarma3zode oT 30 MI'q mo 66 I'T1x

TPEBOBAHUA

K MAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC

CTAHOAPTA 802.11A

1. TpeboBanus k mapamerpam obopynoBanus paauoxocryna i BIIJI TOC crangapra 802.11a

npuBeaeHb! B Ta0nwie N 1.

Tabnuua N 1. TpeboBaHusa Kk napameTpam obopyaoBaHusa paguogoctyna ana brna

TOC craHpapTa 802.11a

HanmenoBanue napamerpa

3HaueHue napaMmerpa

Jnanazon yactot

5150-5350MI'L, 5 650 - 6425 MI'y

Meron noctyna k cpene

MHO>KECTBEHHBIN JOCTYIl C KOHTPOJIEM HECYILEH U

MPEIOTBPALLEHUEM KOJUTU3HI

Meron pacmmupenus CrekTpa OFDM
YacTOTHBIN Pa3HOC KaHAJIOB 20 MI'u
KonnuecTBo noaHecymux B KaHaie 52
Ckopoctu niepenaun HOOPMAIIUU TT0 6; 9 - BPSK
paanokanany (MOuUT/C) v BUIIBI 12; 18 - QPSK
MOJYJISILAN 24; 36 - 16QAM

48; 54; 108 - 64QAM

2. TpeboBaHus K mapaMeTpaM MepeaTunka npuBeaeHsl B Tadbmuie N 2.

Tabnuua N 2. TpeboBaHMA K NapameTpamM nepepaTymka

HaunmenoBanue napamerpa

3HaueHue napameTpa

1

2

MaxkcumannHas MOIITHOCTDb U3JIYUCHU
nepcaaTiurka, B roJjioCcc 4acToT:

5150-5250MI'n
5250-5350MI'

20 nbm (100 MBT)




5650-5725MI'u He 6onee 30 xbm (1 000 MBT)
5725-5825MI'u
5825-6425MI'u

OTHOCUTENBHAS HECTAOUIBHOCTD YACTOTHI 20
nepeaaTynKa 20x 10°

3. YpoBeHb TNOOOYHBIX H3IyYCHUH TMepelaTdiKa HE TMPEBBINIACT 3HAYCHHH, MPUBEICHHBIX B
Tabimmue N 3.

Tabnuua N 3. YpoBeHb NOGOUYHbLIX U3NTyYeHUN NnepeaaTymnka

[wnanazon yacrot, ' T MaxkcumanbsHasg MOIHOCTh ERP, [[TupurHa mon0CHl
abm npomyckanus, Kl 1
0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 - 0,0875 -36 100
0,0875-0,118 -54 100
0,118-0,174 -36 100
0,174 - 0,23 -54 100
0,23 - 0,47 -36 100
0,47 - 0,862 -54 100
0,862 -1,0 -36 100
1,0-5,15 -30 1 000
5,35-5,47 -30 1 000
5,725 - 26,0 -30 1 000

4. Macka crieKkTpa M3J1ly4aeMOoro CUrHaja IpuBeeHa Ha PUCYHKE.



nb A
Onb

-20nb

-281b

-40nb

230 20 <11 9 £ 49 +11

IIpumeuanue. PexxuM nsmepenuii:
1. Hupuna nosnocs! npomyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 100 MI'.

3. lllupuna nmonockl yactoT BuaeopmnbTpa - 30 k.

+20 +30  fom Ml

Pucynok. Macka criekrpa cursasna

5. TpeOoBanus Kk mapameTpam NpHUEeMHUKa puBeAeHbI B Tabuie N 4.

Tabnuua N 4. TpeboBaHMA K NapameTpamMm NpuemMHUKa

HanmenoBanue napamerpa

3HaueHue napameTpa

MunumanbsHbiil yposenb CBY curnana Ha BXojie IpUEMHHKA, HE
MIPEBBIIIACT, IPU MAKETHOH OIMOKE C JUIMHON MaKeTa
1 000 Gaiit <= 10% u cKkOpOCTH Nepeaayu:

- 12 Mourt/c -79 nbm
- 54 Mowut/c -65 nbm
MaxkcumanbHbIN YPOBEHb BXOTHOTO CUTHAJIA, HE MEHEE, TIPU 30 1Bm

nakeTHoi omnbke ¢ miuHoi makera 1 000 oait <= 10%

YPOBGHB mapa3uTHBIX I/IS.Hy‘-IeHI/Iﬁ HC MPCBBIIACT, B JUAIIA30HC
qacCTOT:

0,03IT-11ITn

-57 nbm



I TT-26,51Tn

-50 nbm

IIpunoxenue N 7

K [IpaBunam npuMeHeHus: 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B nuarma3zode oT 30 MI'q mo 66 I'T1x

TPEBOBAHUA

K MNAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC

CTAHOAPTA 802.11G

1. TpeboBanus k mapameTrpam obopymoBanus paxuonoctyna ans BIIJIT TOC cranmapra 802.11g

npuBeeHb! B Ta0nwie N 1.

Tabnuua N 1. TpeboBaHusa Kk napameTpam obopyaoBaHusa paguogoctyna ana brna

TOC craHnpapra 802.11g

HanmenoBanue napamerpa

3HaueHue napameTpa

Jnanazon yactot

2400 - 2 483,5 MI'y

I1nan yacToT (LEHTpaJIbHbBIE
4acTOThI KaHaJI0B, MI 1)

2412+ 5(n-1),n=1, .., 13

Pesxumbl paboThbI

DSSS, OFDM, PBCC, DSSS-OFDM

Ckopoctu nepeauy JaHHBIX 110
paaruoKaHay U MOAYJISIONHUN

1 M6ut/c - DBPSK

2 Mo6wut/c - DQPSK

5,5u 11 Mout/c - CCK, PBCC
6 u 9 Mowurt/c - BPSK

12 u 18 M6ut/c - QPSK

24 u 36 Mbut/c - 16QAM

48, 54, 108 Mowut/c - 64QAM
22 u 33 Mout/c - PBCC

2. TpeboBaHus K mapaMeTpaM MepeaTunka npuBeaeHsl B Tadbmuie N 2.

Tabnuua N 2. TpeboBaHMA K NapameTpamM nepepaTymka

HanmenoBanue napamerpa

3HaueHue napameTpa

1

2




MaxkcumanbHas MOIIHOCTb U3JTyYEHUS He O6oiee 24 nbm (250 MBT)
nepeAaTynka

MakcumanbHas CEKTpajibHAas IIOTHOCTh 10 nbm (10 mBT)
MoOIIHOCTH (B nosioce 1 MI'ny), He npeBbIIaeT

Macka criekTpa U31y4aeMoro CUTHaia, B
pexxume paboThI:

- C OJHOM HECYLIEH C paCIIUPEHUEM CIIEKTpa CM. PUCYHOK ITpuiioxkeHus N 5
IIPSIMOM NOCIIEA0BATENBHOCTBIO;

- MYJIbTUIIJIEKCUPOBAHUE C PA3JEICHUEM 10 CM. PUCYHOK IpuiiokeHus N 6
OpPTOTrOHAJIBLHBIM 4aCTOTaM

OTHOCUTENBHAS HECTAOUIBHOCTD YACTOTHI 25x 10°
nepeAaTynka

3. 3HaueHus mapaMmeTpa ypoBHs MOOOYHBIX M3yYSHHUN NepeaaTyrKa npuBeeHs! B Tabuume N 3.

Tabnuua N 3. 3HayeHus napameTpa YPOBHS NOOOYHbLIX U3NYYEHUN NepepaTymKa

JuanazoH gacror, [T 3HaueHue napaMeTpa, He MpeBbIIacT, 1bm
B paboyeM pexume B PEXKUME OKUJIAHUS
0,03 - 1,00 -36 -57
1,00 - 12,75 -30 -47
1,80 - 1,90 -47 -47
5,15-5,30 -47 -47

4. TpeboBaHUs K MapaMeTpaM NpUeMHHKa MpHBeeHb! B Tabnuie N 4.

Tabnuua N 4. TpeboBaHMA K NapameTpamMm NpuemMHUKa

HaumenoBanue napamerpa 3HaueHue
napameTpa

MunumanbsHbiil yposenb CBY curnana Ha BXojie IpUEMHHKA, HE
[IPEBBIIIACT:

- P KaApOBOM ommoOKke ¢ amuHoi kaapa 1 024 Gaiit <= 8% u
CKOpPOCTH TIepeIayn:

- 11 Mout/c -76 nbm

- 22 Mout/c -76 nbm



- IpH aKeTHOH ommbKe ¢ ;umHou kKaapa 1 000 6ait <= 10% u

CKOpPOCTH nIepeaavu:

- 12 Mout/c -79 nbm
- 54 Mout/c -65 nbm
MaxkcuMmanbHbIN YPOBEHb BXOTHOTO CUTHAJIA, HE MEHEE, MPHU MaKeTHOM 20 1B

omuOke ¢ mHOM kaapa 1000 Gaitt <= 10%

5. 3HadeHus mapaMmeTpa ypOBHs MAapa3UTHBIX U3ITyUeHHUH puBeaeHbI B Tadauie N 5.

Ta6nuua N 5. 3HaueHUs1 napameTpa yPOBHSA NAapPa3sUTHbLIX U3NyYEeHUN

Jmamazon yactot, I'T

3HaueHue napaMeTpa, He MPEBBIIAET, 1bM

0,03 - 1,00

-57

1,00 - 12,75

47

ITpunoxenne N 8

k [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B Auanaszone ot 30 MI'u no 66 I'T1y

TPEBOBAHUA

K MAPAMETPAM EA30BbIX CTAHLMA TOC CTAHOAPTA 802.16

1. bazossie ctanuuu TOC (nanee - BC TOC) crangapra 802.16 paboTaroT B [uamna3oHe 4acToT OT 2

10 66 I'T'w.

2. TpeboBanus k mapamerpam bBC TOC cranmapra 802.16 nmamazona uwactor oT 2 ao 11 I'Tn
IIpUBENEHBI B MyHKTe 4 npuiioxkeHus N 8 k [IpaBunam.

3. TpeboBanust k mapamerpam BC TOC crannmapra 802.16 nmuamazona gactor oT 10 mo 66 I'Tu
IIpUBENEHBI B MyHKTe 5 npuiioxkeHus N 8 k [IpaBunam.

4. Tpebosanus x napamerpam bC TOC crannapta 802.16 nuanazona gactort ot 2 1o 11 I'm.

4.1. BC TOC ucnonp3yoT OJUH U3 CIETYIOUUX PEKUMOB PaOOTHI:

1) pexxum otnenbHOM Hecyiel (SCa);

2) pexXUM OPTOTOHAIBLHOTO YacTOTHOTO yrioTHeHus (OFDM);



3) peuM MHOXECTBEHHOI'O JJOCTyNa C OPTOrOHAJIbHBIM YacTOTHBIM yIutoTHeHHEM (OFDMA).

4.2. llpu ¢dopmupoBanun BeixogHoro curtaga bC TOC B pexume OFDM npumensercs 256-
TodeyHOe 0OpaTHOE peodpazoBanue Dyphe.

4.3. Ilpu dhopmuposarnu BerxogHoro curaana bC TOC B pexume OFDMA:

1) npumensiercst oOpatHoe peoOpa3oBanue Dypbe, copeprkaliee OJHO YUCIO TOYeK u3 pana: 128,
512, 1024, 2048;

2) mpumensieTcs oopaTHoe npeodpazoBanue Oypbe ¢ TMHAMUYECKH U3MEHSEMBIM YHCIIOM TOYEK U3
psana: 128, 512, 1024, 2048 (SOFDMA).

4.4. B 3aBucumoctu oT Tpebyemoill ckopoctu mnepenaun gaHHbIX B BC TOC npumenstoTcs
CIICAYIOIINE CTIOCOOBI MOIYJISIMS HECYIIeH YaCTOTHI:

1) nBouuHas ¢azosas manumyssnus (BPSK);

2) xBagpatypHas (azoBas Manunyssius (QPSK);

3) 16-no3unnoHHas KBagpaTypHas aMIUIMTyAHas MaHumysanus (16QAM);
4) 64-no3unMOHHAs KBapaTypHasl aMILIUTyJHas MaHuIyssinus (64QAM).

B pexunme SCa npomyckaercss HpuUMEHEHHE 256-NIO3MIMOHHON KBaApaTypHOM aMIUIMTYAHON
MaHumnysinuu (256QAM).

4.5. lupuna kanana AF 6a3zoBbix cranmuii ycranasnupaercs kpartnoit 0,25 MI'Ip u cocTaBiser
BeNMYNHY He MeHee 1,25 MI'p u He Oonee 28 MI'm.

4.6. B pexumax OFDM BC TOC mpenoctaBisioT KaHanbHbIi pecypc AF monmocteio nmm B
OTJENbHBIX YACTOTHBIX MOJKaHATaX WIK IpyNax MOJKaHAaJIOB.

4.7. BC TOC paboTaroT B IyIUIGKCHOM peXuMe C BpeMeHHbIM paszzaenenueM (TDD) wmm ¢
yacTOTHBIM pazaenenuem (FDD).

4.8. Homyckaercs pabora BC TOC B monyaymiekCHOM peXHMe C 4acTOTHBIM paszaeneHueM (H-
FDD).

4.9. BC TOC noanepKuBaroT CIAEAYIOUINE PEXKUMBI CBA3ZH:
1) "Touka-Touka";
2) "Touka-MHOTOTOYKA".

4.10. [Jns o0OopynoBaHHS IIMPOKOIOJIOCHOW CETH TMOABMIKHOTO JIOCTyNa JOMOJHUTEIBHO
BBITIOJIHSIIOTCS TPEOOBAHUS:

1) BC TOC noanep:xuBaroT npouenypsl XaHa0Bepa noasmxHoi AC;

2) MakcUMaJbHOE BpeMs 3aJCpKKH CHUTHaja IpU MEepeKItodeHu noaBmkHoi AC oT onHOM
0a3oBoli cTaHuH K Ipyroi MmeHee 200 Mmc;



3) BC TOC noxpnepxuBaroT AeKypHbIN pexuM (sleep-mode) padotsr AC.

4.11. OcnoBuble mapamerpsl nepeaarunkoB BC TOC npmamazona wactor or 2 mo 11 ITm,
u3MepseMble HerocpeacTBeHHO Ha BU coeaunuTene nepenaryuka, npuBeaeHsl B Tabmuue N 1. Jlns
obopymoBanus paauonoctyna ans BITJ[ co BCTpoeHHBIMU aHTEHHAMHU B Ka4eCTBE ATAJIOHHOW AHTEHHBI

NpUHUMAETCs aHTeHHa ¢ K03 duuuentom ycunenus 0 nbu.

Tabnuua N 1. OcHoBHble napameTpbl nepepgatymkoB BC TOC ctaHpapta 802.16

Anana3oHa yactoror 2o 11Ty

[lapameTp PexuM pabOoOTEL SHadeHUe
1 2 3
YrnpaBJjieHMe SCa IHaMMue CKUM oMarnas30H PerynImMpoOBKU M3JIyyaeMom
MOIHOCTBIO MOmWHOCTM HnepenmaTtumka BC cocraBjseT He MeHee 20 @B,
UBJTYyUYEeHU S MMHMMAJILHE WAl peryaupoBku 1 0B, OTHOCHUTEJIbHAasA
nepelaTuuka OTPEemHOCTh Mara pPeryJIMpOBKM He OpeBbmaeTr +/- 25%,
HO He OoJiee 4 1B
OFDM IHaMMue CKUM orarnasOoH pPeryjaInpoBKMU U3JTydyaeMom
MOWHOCTK HNepemaTuuka BC cocrTaBjisgeT He MeHee 10 1B,
MMHMMAaJIbHBEIM — Lar PerynmMpoBKU He BoJiee 1 b,
OTHOCUTEJIbHAA MOTPEeNHOCTL mara peryaupoBku +/- 50%,
HO He OoJiee 4 1B
OFDMA IHaMMue CKUM orarnasOoH pPeryjJInpoBKMU U3JTydyaeMom
MOWHOCTM IepelZaTuMkKa COCTaBJigdeT He MeHee 45 1B,
MMHMMAJILHE WAl peryaupoBku 1 0B, OTHOCHUTEJIbHAA
IOTPEemHoCTs mara peryiaupoBku +/- 50%, HO He Oojee 4
pai=}
Macka chnexTpa Sca PMCYHOK
(InanaszoH (CM. DmaHHBEM Tpaduueckuymt OOBEKT)
5 I'Tu,
6 I'T) KoopmomHaTe Touek nepermba MacCKM CIEeKTpa
OenbTakl, A B C D
MI'g
10 4,75 5,75 9,75 14,75
20 9,5 10,5 19,5 29,5
OFDM, PucyHok
OFDMA (CM. maHHBM rpadmudeckurt oOBLEKT)
KoopmmHaTe ToOuek Hnepermba MacCoOK CIeKTpa
ODenbTakl, A B C D E F
MI'g
1,25 0,625 0,625 0,893 1,321 2,500 3,125
1,5 0,750 0,750 1,071 1,586 3,000 3,750
1,75 0,875 0,875 1,250 1,850 3,500 4,375




2,5 1,250 1,250 1,785 2,643 5,000 6,250
3 1,500 1,500 2,142 3,171 6,000 7,500
3,5 1,750 1,750 2,499 3,700 7,000 8,750
5 2,500 2,500 3,570 5,285 10,000 12,500
6 3,000 3,000 4,284 6,342 12,000 15,000
7 3,500 3,500 4,998 7,399 14,000 17,500
8,75 4,375 4,375 6,248 9,249 17,500 21,875
10 5,000 5,000 7,140 10,570 20,000 25,000
12 6,000 6,000 8,568 12,684 24,000 30,000
14 7,000 7,000 9,996 14,798 28,000 35,000
15 7,500 7,500 10,710 15,855 30,000 37,500
20 10,000 10,000 14,280 21,140 40,000 50,000
24 12,000 12,000 17,136 25,368 48,000 60,000
28 14,000 14,000 19,992 29,596 56,000 70,000
oy CTUMBIN SCa, muuayc 50 mBMm, B mgmamnasoHe uacToT 30 MI'y - 21,2 T'Tu;
YPOBEHD OFDM, muHyc 30 mBMm, B ImamnaszsoHe uyacToT Beme 21,2 I'Tig
MMOOOUHKIX OFDMA
MBIIYyUYeHUN
OTHOCHUTEJNIbHAaLa -6
[IOTPENHOCTb Sca +/- 8 x 10
YCTaHOBKU
YaCTOTH, OFDM -6
He 6ojee +/- 8 x 10
OFDMA -6
+/- 2 x 10
OTHOmEeHUE SCa He MeHee 40 0B
cuUrHaj/imym
Ha BHIXOIE
nepelaTuuka
Ommbxm SCa OmmbOKM MOOYJIALMM IPM Pa3JIMUHBIX Ccliocobax
MO IOYJISLUU MOIYJIALMM He I[IPEeBHUADT YKa3aHHEIX HMWXe 3HaueHUMN

Cnnoco6 Momyngauum

Ommbka MOOyJIaLUM, %

BPSK 12
QPSK 12
160AM 6
640AM 3,1




256QAM 1,5

Oumb KM OFDM CpemHekBampaTuueckoe (CKB) 3HaueHUue
co3Be3IUA Constellation error mjs pas3JIMUHBX CIOCODOB MOIYJISLMUM
nepelaTuuka He I[peBbllaeT yKasaHHBIX HMWXEe 3HAUEHUN
(Constella-
tion error) Cnoco6 MmMomyngaumum - CKB ommbkxm Momyagauum, OB
OTHOCUTEJIbHAsS CKOPOCThb
KOOVPOBaHMA
BPSK-1/2 mmHyc 13,0
QPSK-1/2 mmuayc 16,0
QPSK-3/4 MmHyc 18,5
16QAM-1/2 mmuayc 21,5
16QAM-3/4 MuHyc 25,0
64QAM-2/3 MmHyCc 29,0
64QAM-3/4 muHyc 31,0
OFDMA CKB 3Hauenue Constellation error nng pasMUHBEX

Crnocof60B MOOYJIALMUUM He IIPEeBRHIIaeT YKa3aHHBIX HIMXE 3HAUYEHUN

Cnoco6 MmMomyagaumum -— CKB ommbkm Momyjagauum, OB
OTHOCUTEJIbHAS CKOPOCTHb
KOIMPOBAHUS
QPSK-1/2 mmuayc 15,0
QPSK-3/4 mmHyc 18,0
16QAM-1/2 mmHyc 20,5
16QAM-3/4 MrHyC 24,0
64Q0AM-1/2 MMHYC 26,0
64QAM-2/3 MmHyc 28,0
64QAM-3/4 muHyc 30,0

4.12. OcHoBHble mapaMmeTpsl NpueMHUKOB bBC paano3neKTpOHHBIX CpPEICTB CBS3M CeTel
pamuonoctymna TOC nuanazona gactot ot 2 [T no 11 I'T'n mpuBenens! B Tabnuie N 2.

Tabnuua N 2. OcHoBHble napameTpbl npuemHukoB BC TOC craHpapta 802.16
Anana3oHa yactoror 2o 11 1My

[TapameTp PexnmMm 3HadeHUe
PaboTEL
1 2 3
YyBCTBU— SCa BPSK: -96,2 + 10log (HenbtTakl)
TEeJILHOCTD QPSK: -93,2 + 10log (HenbTakl)




16Q0AM: -86,2 + 10log (HemnbTaF)
64QAM: -80,0 + 10log (HenbTakl)
Bce 3HaueHMsS UYYyBCTBUTEJILHOCTM IIPUEMHMKa IpMBeIeHB B IBEM
-3
oJia BeposaTHOCTM OmToBOM oumbky, paBHOM (BER) 10
OFDM
IensTakl, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4
1,25 -97,5 -94,5 -92,0 -89,0 [-85,5 -81,5 -79,5
2,5 -94,5 -91,5 -89,0 -86,0 [-82,5 -78,5 -76,5
5 -91,5 -88,5 -86,0 -83,0 [-79,5 -75,5 -73,5
10 -88,5 -85,5 -83,0 -80,0 |[-76,5 -72,5 -70,5
15 -86,7 -83,7 -81,2 =-78,2 |=-74,7 =-70,7 -68,7
20 -85,4 -82,4 -79,9 -76,9 |-73,4 -69,4 -67,4
IensTakl, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4
1,5 -96,7 -93,7 -91,2 -88,2 |-84,7 -80,7 -78,7
3 -93,7 -90,7 -88,2 -85,2 |-81,7 =77,7 -75,7
6 -90,7 -87,7 -85,2 -82,2 |-78,7 =74,7 =-72,7
12 -87,7 -84,7 -82,2 =-79,2 |-75,7 =-71,7 -69,7
24 -84,7 -81,7 -79,2 =-76,2 |=-72,7 -68,7 -66,7
IensTal, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4
1,75 -96,1 -93,1 -90,6 [-87,6 -84,1 -80,1 -78,1
3,5 -93,0 -90,0 -87,5 [-84,5 -81,0 -77,0 -75,0
7 -90,0 -87,0 -84,5 [-81,5 -78,0 -74,0 -72,0
14 -87,0 -84,0 -81,5 [-78,5 -75,0 -71,0 -69,0
28 -84,0 -81,0 -78,5 [-75,5 -72,0 -68,0 -66,0
YUyBCTBUTEJIL— OFDMA
HOCTB
HensTal, QPSK 16QAM 64Q0AM
MI'g
1/2 3/4 1/2 3/4 1/2 2/3 3/4
1,25 -96,3 -93,3 -90,8 |[-87,3 -85, 3 -83,3 -81,3
1,5 -95,5 -92,5 -90,0 [-86,5 -84,5 -82,5 -80,5




1,75 -94,8 -91,8 -89,3 [-85,8 -83,8 -81,8 -79,8
3 -92,5 -89,5 -87,0 [-83,5 -81,5 -79,5 -77,5
3,5 -91,8 -88,8 -86,3 [-82,8 -80,8 -78,8 -76,8
5 -90,2 -87,2 -84,7 [-81,2 -79,2 -77,2 -75,2
6 -89,4 -86,4 -83,9 [-80,4 -178,4 -76,4 -74,4
7 -88,8 -85,8 -83,3 [-79,8 -77,8 -75,8 -73,8
8,75 -87,8 -84,8 -82,3 [-78,8 -76,8 -74,8 -72,8
10 -87,2 -84,2 -81,7 [-78,2 -76,2 -74,2 -72,2
12 -86,4 -83,4 -80,9 [-77,4 -75,4 -73,4 -71,4
14 -85,8 -82,8 -80,3 [-76,8 -74,8 -72,8 -70,8
20 -84,2 -81,2 -78,7 [-75,2 -73,2 -71,2 -69,2

1)

BER
2)

Bce 3BHaueHMdI UYyBCTBUTEJLHOCTU IIPMEMHVKa IIPVBEIOEHBI B obM moiisa

-6
= 10

Iona obopyHmoBaHMS C IPYyI'MMU,

He I[epeuMCJIEHHBEIMM B 3TOM Tabnule

3HaueHUAMMU HdesbTaF UyBCTBUTEJILHOCTL IIPMEMHMKA He XyXe 3HaudeHUM,
YVKABaHHEIX IOJig OJjimokarmer MeHbmen JeabTaF

MaxcuMaJibHEI Sca BazoBasa cTaHUMA obecnedmpBaeT BO3MOXHOCTBE IpMeMa pabodero
YPOBEHDb curHajia ¢ ypoBHeM —-40 nBM M BHIOEPXMBaAeT BXOIHOW CUI'HAJ C
BXOOHOTO ypoBHeM 0 nBM 0e3 »BJIeKTPUUECKOT'O IIOBpeXIeHUs Lelen
cuTHaJa IpUeMHMKA
OFDM ObopynoeaHMe obecrneumBaeT BO3MOXHOCTb IpueMa pabouero
OFDMA CUTHaJjla C ypoBHeM —-45 n0BEM U BHIOEPXMBaAEeT BXOIHOM CHITHAJ C

ypoBHeM 0 nBM 0e3 »3JIeKTPUUECKOTO IIOBpeXIeHUs Lelen

IpUeMHMKAa
oy CTUMBIN Sca, muuayc 50 mBm, B mmanaszsoHe uactoT 30 MI'um - 21,2 I'Ti
YPOBEHD OFDM, muHyc 30 mBMm, B ImanasoHe yacToT Bouue 21,2 I'Th
TOOOUHKEIX OFDMA
MBIIyUYeHUN
[lomaBJjieHUE Sca OTHoWeHMe Hecyumas/IoMexa BPSK:< MmmuHyC 12 1nB
noMex II0 (C/I) B 1 cocemHeMm KaHaje
cocemHeMy opu 3 0B merpamauumu u QPSK: < mmHyC 9 #B
KaHally u -3
napasuUTHEM BER = 10 16QAM: < MmHyC 2 OB
KaHaJjiaM

64QAM: < +5 OB
256QAM: < +12 #B
Ornomenme C/I B 1 cocenmHeMm BPSK: < mmHyC 8 nB

KaHajie npu 1 nB merpamauuu
-3 QPSK: < MmMHYC 5 mB

n BER = 10

16Q0AM: < +2 #B




64Q0AM: < +9 nB

256Q0AM: < + 16 mB

Ornomenme C/I BO 2 cocemHem |[BPSK: < MmmuHyc 37 OB
KaHajJjle nNpu 3 OB merpajauun
-3 QPSK: < MmHYC 34 1B

n BER = 10

16QAM: < MmHyC 27 nB

64QAM: < MmHyc 20 OB

256QAM: < MmHYC 13 OB

OrHomenme C/I Bo 2 cocegmHeM |[BPSK: < mmHyc 33 0B
KaHajie npu 1 nB merpamauunu

-3 QPSK: < mmHyc 30 OB
m BER = 10
16QAM: < MmMHYC 22 1B
64QAM: < MmMHYC 16 OB
256QAM: < MmHYC 9 OB
OFDM [lomaBJieHVE IIOMEXU B 16QAM-3/4: >= 11 nB
1 cocepHeM kaHaje NpPU
-6
BER = 10 n 3 0B merpamauuu|64QAM-3/4: >= 4 1B
C/I
[lomaBjieHME IOMEXU BO 16QAM-3/4: >= 30 OB
2 cocemHeM KkaHaje IIpu
-6
BER = 10 u 3 OB 64QAM-3/4: >= 23 1B

nerpamauum C/I

OFDMA l[lomaBJieHME IIOMEXU B 16QAM-3/4: >= 11 nB
1 cocepHeM kaHaje NpPU
-6
BER = 10 n 3 0B 64QAM-3/4: >= 4 1B

nerpamauum C/I

I[lomaBJjieHME IIOMEeXU BO 2 16QAM-3/4: >= 30 mOB
cocemHeM KaHajie Opu

-6
BER = 10 n 3 0B 64Q0AM-3/4: >= 23 0B

nerpamauum C/I

[lomaBJjieHue OFDM He MeHee 60 #OB
3epPKaJIbHOTO
KaHaJa

5. TpeboBanus k napamerpam bC TOC crannapra 802.16 nuanasona yactot ot 10 10 66 I'TI.
5.1. BC TOC ucnonb3ytot pexxum SC 0HON HECYIIeH 4aCTOTHI.

5.2. Bun nymnekca: TDD wmm FDD. B oOopynoBanum pagmomoctyna ans BITJI TOC
MpeyCMOTPEHBI IOy TyTUIeKCHBIE pexkuMbl padoTel H-FDD.



5.3. B ob6opynoBanuu pamuonoctyna mis bIIJI TOC ucnons3yercs mupuna paauokanana 20, 25,
28 MTI'w.

5.4. Monaynsius Hecymux yactoT: QPSK, 16QAM, 64QAM.

5.5. OcnoBuble mapamerpel nepeaarunkoB bC TOC nuanazona wactor or 10 mo 66 IT,
u3MepseMble HermocpeacTBeHHO Ha BU coenunurene, npusenensl B tadbmuie N 3. /s oGopynoBaHus
paguonocryna ans BIIJ[ co BCTpOCHHBIMM aHTEHHAaMU B Ka4eCTBE HTAJIOHHOM aHTEHHBbI IPUHUMACTCS
aHTeHHa ¢ ko3 Puuuentom ycmienus 0 nbu.

Tabnuua N 3. OcHoBHble napameTpbl nepepgatymkoB BC TOC ctaHpapta 802.16
Aunana3soHa yactot ot 10 go 66 'y

[Tapametp 3HaueHue
1 2
JlnHamMudeckuit 40
JMarna3oH
pEeryaupoBKU
U3JIy4aeMou
MOIIIHOCTH
nepeaaTynka, He
MmeHee, 1b
Macka cnekrpa Macku cnektpa aiig QPSK u 16QAM
PucyHok

(Cwm. nanHbIii rpaduuecKuii 0ObEKT)

Koopaunats! Touek neperunda Macok CreKkTpa

JlenwtaF, A B C D E
MI'n
24 9,6 19,2 24,0 48,0 60,0
25 10,0 20,0 25,0 50,0 62,5
28 11,2 22,4 28 56 70
Macka cnekrpa st 64QAM
PucyHok

(Cwm. nanHbIi rpaduuecKuii 00bEKT)

Koopaunatsl Touek nepernda Macku CeKTpa

JlenwtaF, A A B C D E
MI'g

24 12,0 12,0 24,0 48,0 60,0




25 12,5 20,0 25,0 50,0 62,5

28 14,0 22,4 28,0 56,0 70,0

JonycTtumsblii -50 nbwm, ipu 30 Ml <= <=21,2ITn
ypoBeHb T000uHBIX |-30 nbMm, pu 21,2 [T <

U3JIy4CHUH, HE
MpeBbIIaeT, 1bm

OTHOCHUTEITBHAS 8x10°
HECTaOMIIbHOCTh
4aCcTOThI
nepeaaTInKa
Omunbxu OmunOKY MOAYJIALUY NIPH Pa3IUYHBIX CIOCO0AX MOIYJISIIMH HE
MOTyJISITUH NPEBBIIIAIOT YKa3aHHBIX HUXKE 3HAYCHUN
Crioco6 Moy nsiuu Omunbxa Mmoxynsauuu, %
QPSK 10
16QAM 3
64QAM 1,5

5.6. TpeboBanust k mnapamerpam npuemHuka bC TOC numanazona wactor or 10 go 66 I'Tn
npuBeeHsl B Tabnuie N 4.

Tabnmua N 4. OcHoBHble napameTpbl npuemMHuka BC TOC craHpaprta 802.16
anana3oHa yactotr ot 10 My oo 66 Ny,

ITapamerp 3HaueHue
1 2
UyBCTBUTEIBHOCTD Jlyist BEpOSTHOCTH OUTOBOM OLIMOKH, paBHO 1073
MPUEMHHUKA, HE QPSK: -94 + 10log(/lenbTaF)
npeBbIIaeT, 1bm 16QAM: -87 + 10log(/lenbraF)

64QAM: -79 + 10log(/lesTaF)

Jlnist BepositHOCTH OuTOBOM OOk BER, paBHoii 107
QPSK: -90 + 10log(lenbTaF)

16QAM: -83 + 10log(/lenbraF)

64QAM: -74 + 10log(/lenbraF)

HenpraF - mmpuna kanana B MI'1q

JlnHamMudeckuit 27
JMaa30H MPUEMHHKA
pu Mmoayisiuu QPSK,
He MeHee, 1b




JlonmycTUMBIN ypPOBEHb
MOOOYHBIX U3ITYyUYCHUH,
HE MPEBBIIIAET

-50 nbm mpu 30 Ml <= <=21,21TTq

-30 ibm pu 21,2 TTu < f

ITogaBieHue nomex IO
COCEIHUM KaHaJlaM

OtHomenue Hecymasy/
nomexa (C/I) B 1 cocenaem
kanauie nipu 3 1b nerpamauuu
u BER = 107

QPSK: <munyc 9 nb

16QAM: < munyc 2 n1b

64QAM: < +5 1B

Otaomenne C/I B 1 cocenuem
kanaiie nipu | n1b nerpamauuu
u BER =107

QPSK: <munyc 5 nb

16QAM: < +2 1B

64QAM: < +9 1B

OtnHomenue (C/1) B 1
coceqHeM kaHaie ipu 3 1b
nerpaganuu 1 BER = 106

QPSK: <munyc 5 nb

16QAM: < +2 1B

64QAM: < +9 1B

Otaomenne C/I B 1 cocenuem
kanauie ripu 1 nb nerpamauuu
u BER = 10°

QPSK: <munyc 1 nb

16QAM: < +6 1B

64QAM: < +13 1B

Otnomenne C/I Bo 2
coceqHeM kaHaie nipu 3 1b
nerpaganuu 1 BER = 1073

QPSK: <munyc 34 n1b

16QAM: < munyc 27 n1b

64QAM: < munyc 20 n1b

Otaomenne C/I Bo 2
cocenHeM kaHaze npu 1 1b
nerpaganuu 1 BER = 1073

QPSK: <munyc 30 nb

16QAM: < munyc 22 g1b

64QAM: < munyc 16 n1b

Otnomenue C/I Bo 2
coceqHeM kaHaie nipu 3 1b
nerpagaiuu 1 BER = 107

QPSK: <munyc 30 nb

16QAM: < munyc 23 g1b

64QAM: < munyc 16 n1b

Otaomenne C/I Bo 2
cocenHeM kanazie npu 1 1b
nerpagaiuu 1 BER = 107

QPSK: <munyc 26 n1b

16QAM: < munyc 20 g1b

64QAM: < munyc 12 g1b




ITpunoxenne N 9

K [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6ecIpOBOTHOM Tepeiadn JaHHbBIX

B Auanaszone ot 30 MI'u no 66 I'T1g

TPEBOBAHUA
K MAPAMETPAM ABOHEHTCKUX CTAHUWUN TOC CTAHOAPTA 802.16

1. AGonentckue cranuuun TOC (manee - AC TOC) cranmapra 802.16 pabGoraioT B AMana3zoHe
gacToT oT 2 10 66 I'T1.

2. TpeboBanus k mapamerpam AC TOC crangapra 802.16 mmamazona gactot ot 2 mo 11 I'To
IpuBeEHbI B MyHKTe 4 npuiioxkeHus N 9 k [Ipasunam.

3. TpeboBanus k mapamerpam AC TOC cranmapra 802.16 nuanazona wactot ot 10 mo 66 I'Tu
IIpUBEAEHBI B MyHKTe 5 npuiioxkeHus N 9 k [IpaBunam.

4. Tpebosanus x mapamerpam AC TOC crangapra 802.16 quanazona yactot ot 2 1o 11 I'T.
4.1. AC TOC ucronp3yIoT OAMH U3 CIEAYIOMNUX PEKUMOB pabOThI:

1) pexxum otaenpHOM Hecylel (Sca);

2) pexXuM OPTOTOHAJIBLHOTO YacTOTHOTO yruioTHeHus (OFDM);

3) peuM MHOXECTBEHHOI'O JJOCTYyNa C OPTOrOHAJIHBIM YacTOTHBIM yIutoTHeHHEM (OFDMA).

4.2. Ilpu ¢opmupoBanuu BbixoaHoro curHana AC TOC B pexxume OFDM mnpumensiercs 256-
TodeyHOe oOpaTHOE peodpazoBanue Dyphe.

4.3. Ilpu dhopmupoBannu Beixogroro curaana AC TOC B pexxume OFDMA:

1) npumensiercst oOpatHoe npeoOpa3oBanue Dypbe, copeprkallee OJHO YUCIO TOYeK U3 psana: 128,
512, 1024, 2048;

2) mpumensieTcs oopaTHoe npeodpazoBanue Oypbe ¢ TUHAMUYECKH U3MEHSEMBIM YHCIIOM TOUYEK U3
psana: 128, 512, 1024, 2048 (SOFDMA).

4.4. B 3aBucumoctu oT TpeOyemoil ckopoctu mnepemaun gaHHbIX B AC TOC npumeHstoTcs
CJICAYIOIINE CTIOCOOBI MOYJISIIMH HECYIIIEH YaCTOTHI:

1) nBouuHas ¢azosas manumyssus (BPSK);
2) xBagpatypHas (azoBas Manunyssius (QPSK);
3) 16-no3unnoHHas KBagpaTypHas aMIUIMTyAHas MaHumysanus (16QAM);

4) 64-mo3uIMOHHAs KBaApaTypHasi aMILTUTYyAHAst MaHUy Isust (64QAM).



B pexume Sca pomyckaercs NpUMEHEHHE 256-IO3MLMOHHON KBaJpaTypHOH aMIUIMTYAHON
MaHumysnuu (256QAM).

4.5. Iupuna xanmana AF aGomentckux cramumit ycramaBmmupaercs kpatHoit 0,25 MIm u
cocraBisieT BennuuHy He MeHee 1,25 MI' u ve 6onee 28 MI .

4.6. B pexume OFDM AC TOC wucnonssyior kaHamphbii pecypc AF  mommocteio wmm B
OTJENBbHBIX YACTOTHBIX MOJKaHATaX WIK IpyNax MOJKaHAaJIOB.

4.7. AC TOC paboraioT B IyIJIEKCHOM pexuMe ¢ BpeMeHHbIM TDD wumm ¢ 4acTOTHBIM
pasznenenueM FDD.

4.8. Homyckaercs pabota AC TOC B monyaymiaeKCHOM peXHME C YacTOTHBIM paszzencHueM H-
FDD.

4.9. AC TOC noanepKuBatOT pexUM CBSI3U "TOUKA-TOUKA'.

4.10. [Jns o0OopynoBaHHS IIUPOKOIOJIOCHOW CETH TMOABMIKHOTO JIOCTyNa JOMOJHUTEIBHO
BBITIONTHSIOTCSL TPEOOBAHMS:

1) AC noBH>KHOM CBSI3U MOJJIEPKUBAIOT MPOIEAYPHI XIHAOBEPA;
2) AC noaziepKuBaroT ASKYpHBINA pexuM (sleep-mode).

4.11. OcnoBHble napamerpbl nepenatunkoB AC TOC numanazona uvactor or 2 nmo 11 ITn,
u3MepseMble HemocpeACTBeHHO Ha BY coeamnuTene mepenaTdyukoB, npuBeneHsl B Tabmuie N 1. Jlns
00OpYyJOBaHUS PATUOAOCTYNIAa CO BCTPOCHHBIMM AaHTEHHAMH B KAauyeCTBE OTAJIOHHOM aHTEHHBI
NpUHUMAETCs aHTeHHa ¢ K03 duuuentom ycunenus 0 nbu.

Tabnuua N 1. OcHoBHble napameTpbl nepepatymkoB AC TOC ctaHpapta 802.16
Anana3oHa yactoror 2o 11Ty

[TapameTp PexnmMm 3HaueHUEe
PaboTEL
1 2 3

YnpasJjieHue Sca IMHaMMYEeCKUM IMaNasO0H PeTryJMPOBKM M3JIydaeMOM MOUIHOCTU
MOIHOCTBI nepenaTyMKa COCTaBJsgeT He MeHee 30 OB, MMHMMAJbHBI Wan
MBJIyYeHNS peryaupoekr 1 0B, OTHOCHUTEJIbHAs [OTPENHOCTDb mara

nepelaTuuka PETYIVMPOBKMY He MpeBemaeT +/- 25%, HO He Oojee 4 1B
OFDM IHaMMYeCKUM IMaNasO0H PeryJMPOBKM M3JIydaeMOM MOUIHOCTU
nepenaTdyMkKa cocTaBjseT He MeHee 30 ngB (50 0B npu

MICIOJIb30BaHMM YaCTOTHEIX MNOIKAHAJIOB), MMHMMAJbHBI wWan
perynMpoekM He 0Oojiee 1 mB. OTHOCHTEeJIbHAs TOYHOCTDH
PETYyIMPOBKM MOULHOCTM COCTAaBJIsAET:

+/- 1,5 OB B mpemejlax peryJmMpoBkuM mo 15 mB;

+/- 3,0 mB B mpemenax peryyupoBku orT 15 nB mo 30 nB;
+/- 5,0 OB B npemejax perynupoBku cBrine 30 OB

OFDMA IuHaMUMYeCKUM IMaNasOH PeTryJMPOBKM M3JIydaeMOM MOUIHOCTU
nepelaTuyka COCTAaBJIAeT He MeHee 45 nB, MMHMMAJIbHBEIM WAl
perymaupoekr 1 0B, OTHOCHUTEJIbHAs [OTPENHOCTDb mara




perymmupoekn +/- 50%,

HO He OoJsiee 4 #B

Macka Sca PucyHOK
CHeKTpa (InamnasoH (CM. nmauHBEM Tpaduueckuyt OOBEKT)
5 I'Tu,
6 I'T) KoopmomHaTe Touek nepermba MacCKM CIEeKTpa
ODenbTaF, MI'n A B C D
10 4,75 5,75 9,75 14,75
20 9,5 10,5 19,5 29,5
Macka OFDM, PucyHok
CHeKTpa OFDMA (CM. DmaHHBEM TIpaduueckuyt OOBEKT)
KoopmmHaTH Toduek Nepermba MackM CIEKTpa
ODenbTakl, A B C D E F
MTI'rg
1,25 0,625 0,625 0,893 1,321 2,500 3,125
1,5 0,750 0,750 1,071 1,586 3,000 3,750
1,75 0,875 0,875 1,250 1,850 3,500 4,375
2,5 1,250 1,250 1,785 2,643 5,000 6,250
3 1,500 1,500 2,142 3,171 6,000 7,500
3,5 1,750 1,750 2,499 3,700 7,000 8,750
5 2,500 2,500 3,570 5,285 10,000 12,500
6 3,000 3,000 4,284 6,342 12,000 15,000
7 3,500 3,500 4,998 7,399 14,000 17,500
8,75 4,375 4,375 6,248 9,249 17,500 21,875
10 5,000 5,000 7,140 10,570 20,000 25,000
12 6,000 6,000 8,568 12,084 24,000 30,000
14 7,000 7,000 9,996 14,798 28,000 35,000
15 7,500 7,500 10,710 15,855 30,000 37,500
20 10,000 10,000 14,280 21,140 40,000 50,000
24 12,000 12,000 17,136 25,368 48,000 60,000
28 14,000 14,000 19,992 29,596 56,000 70,000
oy CTUMBIN Sca, muuayc 50 mBMm, B mmanaszsoHe uactoT 30 MI'u - 21,2 I'Ti
YPOBEHD OFDM, muHyc 30 mBMm, B ImamnaszsoHe uyacToT Beme 21,2 I'Tig
IOOOUHEIX OFDMA




MBIIYyUYeHUN

OTHOCUTENb— Sca -6
Has +/- 15 x 10
IOTPEUHOCTh
YCTaHOBKU OFDM -6
YaCTOTH, He +/- 8 x 10
toJee
OFDMA -6
+/- 2 x 10
OTHoOlleHMEe Sca He MeHee 40 OB
cuUrHaj/imym
Ha BEIXOIE
nepelaTuuka
Oumbxm Sca OmMOKM MOOYJIAUMM [IPU PAa3JIMYHBIX CIOCOOax MOOYJIALUU
MOIYJISALIUN He [PEeBHIAT yKasaHHBIX HWXEe 3HAUEHUN
Crnoco®6 MomyIgaumm Oumbka MOOyJIaLUM, %
BPSK 12
QPSK 12
16QAM 6
64QAM 3,1
256QAM 1,5
OumOxm OFDM CpenuexBampaTuueckoe (CKB) 3Hauenme Constellation
cos3BesIuda error IJjd PasJIMUHBIX CIOCOOOBR MOLYJIALMM He IIpeBHIlaeT
nepelaTuuka YKasaHHBEIX HMXEe 3HaUYeHUM
(Constel-
lation Cnoco6 MmMonmyngaumum - CKB ommbkxm Momyagaumum, OB
error) OTHOCUTEJIbHAsS CKOPOCTHb
KOOVPOBaHMA
BPSK-1/2 mmHyc 13,0
QPSK-1/2 mmHayc 16,0
QPSK-3/4 MmHyc 18,5
16QAM-1/2 mmHyc 21,5
16QAM-3/4 MuHyc 25,0
64QAM-2/3 mmuayc 29,0
64Q0AM-3/4 muHyc 31,0
OFDMA CKB 3Hauenue Constellation error nnuga pasMUHBEX

CrIOCOBOB MOOYJISLMM He IIPEeBHIIaeT yKa3aHHBIX HIMXE
3HAUEHUN

Cnoco6 MmMonmyngaumm - CKB ommbkxm Momyagauum, OB
OTHOCUTEJIbHAsS CKOPOCTHb
KOOVPOBaHMA




QPSK-1/2 mmuayc 15,0
QPSK-3/4 mmHyc 18,0
16QAM-1/2 mmHyCc 20,5
16QAM-3/4 MrHyC 24,0
640AM-1/2 MMHYC 26,0
64QAM-2/3 MmHyc 28,0
64QAM-3/4 muHyc 30,0

4.12. OcunoBuble napametpsl npueMHukoB AC TOC nuanaszona yactot ot 2 no 11 I'Tu npuBenenst
B Ta0immne N 2.

Tabnuua N 2. OcHoBHble napameTpbl npuemHukoB AC TOC craHpapta 802.16
ananasoHa vyactorotr2lMMupo 11 1My

[TapameTp PexuMm pab®oOTE 3HadeHUe
1 2 3

YyBCTBUTEJIL— Sca BPSK: -96,2 + 10log(HenbTakl)

HOCTB QPSK: -93,2 + 10log(HenbTakl)

16QAM: -86,2 + 10log (HenbTaF)

64QAM: -80,0 + 10log (HenbTakl)
Bce 3HaueHMS UYYyBCTBUTEJILHOCTU IIPUEMHMKA [IPUBEIEHEL

-3
B nBMm ming BER = 10
OFDM
DensTal, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4
1,25 -97,5 -94,5 -92,0 -89,0 -85,5 -81,5 -79,5
2,5 -94,5 -91,5 -89,0 -86,0 -82,5 -78,5 -76,5
5 -91,5 -88,5 -86,0 -83,0 -79,5 -75,5 -73,5
10 -88,5 -85,5 -83,0 -80,0 -76,5 -72,5 -70,5
15 -86,7 -83,7 -81,2 -78,2 =74,7 =-70,7 -68,7
20 -85,4 -82,4 -79,9 -76,9 -73,4 -69,4 -67,4
I
IensTal, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4

1,5 -96,7 -93,7 -91,2 -88,2 -84,7 -80,7 -78,7




3 -93,7 -90,7 -88,2 -85,2 -81,7 =77,7 -75,7
6 -90,7 -87,7 -85,2 -82,2 -78,7 =74,7 =-72,7
12 -87,7 -84,7 -82,2 -79,2 =-75,7 =-71,7 -69,7
24 -84,7 -81,7 -79,2 -76,2 =72,7 -68,7 -66,7
I
HensTakl, BPSK QPSK 16QAM 64Q0AM
MI'g
1/2 1/2 3/4 1/2 3/4 1/2 3/4
1,75 -96,1 -93,1 -90, 6 -87,6 -84,1 -80,1 -78,1
3,5 -93,0 -90,0 -87,5 -84,5 -81,0 -77,0 -75,0
7 -90,0 -87,0 -84,5 -81,5 -78,0 -74,0 -72,0
14 -87,0 -84,0 -81,5 -78,5 -75,0 -71,0 -69,0
28 -84,0 -81,0 -78,5 -75,5 -72,0 -68,0 -66,0
OFDMA
DensTal, QPSK 16QAM 64Q0AM
MI'g
1/2 3/4 1/2 3/4 1/2 2/3 3/4
1,25 -96,3 -93,3 -90, 8 -87,3 -85, 3 -83,3 -81,3
1,5 -95,5 -92,5 -90,0 -86,5 -84,5 -82,5 -80,5
1,75 -94,8 -91,8 -89, 3 -85, 8 -83,8 -81,8 -79,8
3 -92,5 -89,5 -87,0 -83,5 -81,5 -79,5 -77,5
3,5 -91,8 -88,8 -86,3 -82,8 -80,8 -78,8 -76,8
5 -90,2 -87,2 -84,7 -81,2 -79,2 =-77,2 -75,2
6 -89,4 -86,4 -83,9 -80,4 -78,4 -76,4 -74,4
7 -88,8 -85, 8 -83,3 -79,8 -77,8 -75,8 -73,8
8,75 -87,8 -84,8 -82,3 -78,8 -76,8 -74,8 -72,8
10 -87,2 -84,2 -81,7 -78,2 -76,2 -74,2 -72,2




12 -86,4 -83,4 -80,9 =77,4 -75,4 -73,4 -71,4

14 -85,8 -82,8 -80,3 -76,8 -74,8 -72,8 -70,8

20 -84, 2 -81,2 -78,7 -75,2 -73,2 -71,2 -69,2
MaxcuMaJibHEI SCa AC ofbecrneumpaeT BO3MOXHOCTB IpMeMa pabodero curHaja
YPOBEHBb c ypoBHeM -20 OBM M BHIOEPXMBaAEeT BXOIHOM CHTHAJ C
BXOIHOTO ypoBHeM 0 OBM 0e3 3JIEKTPUYECKOTO MNOBPEXIEeHMS Lelneu
cuTrHaja IpUeMHMKAa

OFDM ObopynoBaHMe obecrnedrBaeT BO3MOXHOCTL IpUeMa
OFDMA pabouero cmurHajga C ypoBHeM —-45 mBM UM BHIOEpPXMBAaeT

BXOIHOM CHMTHaJ Cc ypoBHeM 0 OBM 0e3 3JIEKTPUYECKOTO
IIOBPEXIOEHNUs LeNeM NpMeMHMKa

oy CTUMBIN SCa, muayc 50 mBMm, B mgmamnasoHe uyacToT MmHyc 30 MI'm -
YPOBEHD OFDM 21,2 T'Tu

TOOOUHEIX OFDMA muuyc 30 mBMm, B ImanasoHe yacToT Bwuue 21,2 I'Th
MBIIYyUYeHUN

IlomaBJjieHME SCa Ornomenue (C/I) BPSK: < MmHyC 12 1B
roMex I10 B 1 cocenHeMm KaHaJje

cocenmHeMy npm 3 0B merpajaumu u [QPSK: < MmHyc 9 0B
KaHally " -3

napasuUTHEM BER = 10 16QAM: < MmHyC 2 OB
KaHaJjiaM

64Q0AM: < +5 nB

256QAM: < +12 0B

Ornomenue C/I BPSK: < MuHyC 8 1B

B 1 cocemHeMm kaHajJe
npm 1 gB merpamauum u |QPSK: < MmmHycC 5»B

BER = 10_3 16Q0AM: < +2 1B
640AM: < +9 1B
256QAM: < +16 mB

Ornomenue C/I BPSK: < mMmuHyc 37 OB

BO 2 cocepHeM KaHaJle
npmu 3 0B merpajaumu u |[QPSK: < MmmHyc 34 0B

BER = 10_3 16Q0AM: < MmHyc 27 OB
64QAM: < MmHyc 20 OB
256QAM: < MmHYC 13 OB

Ornomenue C/I BPSK: < muHyc 33 1B

BO 2 COCeIHEeM KaHale
npr 1 0B merpajaumm u |[QPSK: < Mmmuyc 30 0B
-3

BER = 10 16Q0AM: < MmMHYC 22 0B

64QAM: < MmMHYC 16 OB




256QAM: < MmHYC 9 OB

OFDM [lomaBJieHME IIOMEXU B 16QAM-3/4: >= 11 nB
1 cocepHeM kaHaje NpPU
-6
BER = 10 n 3 0B 64QAM-3/4: >= 4 1B

nerpamauun C/I

NomaBJjieHre noMexm BO 2|16QAM-3/4: >= 30 nB
cocenmHeM KaHajJle IIpu
-6
BER = 10 n 3 0B 64Q0AM-3/4: >= 23 0B
nerpamauun C/I

OFDMA [lomaBJieHME IIOMEXU B 16QAM-3/4: >= 11 nOB
1 cocepHeM kaHaje NpPU
-6
BER = 10 n 3 0B 64QAM-3/4: >= 4 1B

nerpamauum C/I

[lomaBJIeHVE I[IOMEXU BO 16QAM-3/4: >= 30 OB

2 cocemHeM KkaHaje IIpu
-6

BER = 10 u 3 OB 64QAM-3/4: >= 23 1B

nerpamauun C/I

[lomaBJjieHUe OFDM He menee 60 mB
3epPKaJIbHOTO
KaHaJa

5. TpeboBanus k napamerpam aboneHTckux crannuid TOC crannmapra 802.16 nuamazoHa 4acToT OT
10 mo 66 I'T'w.

5.1. AC TOC ucnonb3ytoT pexxuM SC 0JIHON HECyIlIeil YaCTOTHI.

5.2. Bun nymnekca: TDD wmnu FDD. B oGopynoBanuu pamuomoctyna TOC mpemycMOTpeHBbI
MOJTy IyTUIEKCHbIE peskuMbl pabotsl H-FDD.

5.3. B o6opynoBannu paguonoctyna TOC ucnonsiyercs mupuHa paauokanania 20, 25, 28 MI'n.
5.4. Moaynsus Hecymux yactoT: QPSK, 16QAM, 64QAM.

5.5. OcunoBuble mnapamerpsl nepenatunkoB AC TOC nuanasona uvactor ot 10 mo 66 IT,
u3MepsieMble HerocpeacTBeHHO Ha BY coeaunuTene mnepenatyuka, npuBeieHbl Tabmuue N 3. Jlns
00OpyJOBaHUS PATUOAOCTYNIAa CO BCTPOCHHBIMM AaHTEHHAMHU B KAauyeCTBE JSTAJIOHHOM aHTEHHBI
NpPUHUMAETCs aHTeHHa ¢ K03 duuuentom ycunenus 0 nbu.

Tabnuua N 3. OcHoBHble napameTpbl nepepatymkoB AC TOC ctaHpapta 802.16
anana3oHa yactotr ot 10 My oo 66 Ny,

[TapameTp 3HaueHue

1 2




VYmpasnenue
MOIIHOCTBIO U3IIy4YECHUS
nepeaaTynka

perynuposku 0,5 nb.

[TorpemHocTs peryampoBKH MOIIHOCTH COCTABIISET:
+/- 0,5 n1b npu mare perynupoBku 10 2 ab;

+/- 2,0 n1b npu mare perynuposku ot 2 1b 10 5 1b;
+/- 3,0 n1b npu mare perynupoBku cBeiie 5 1b

Macka criekrpa

Macku cnekrpa ainss QPSK u 16QAM

PucyHoxk
(CMm. naHHBIN TpaduuecKuii 00bEKT)

KoopauHatsl Touek nepernda Macok CrieKkTpa

JenwtaF, A B C D E
MI'n
24 9,6 19,2 24,0 48,0 60,0
25 10,0 20,0 25,0 50,0 62,5
28 11,2 224 28 56 70
Macka cnekrpa 11t 64QAM
PucyHoxk

(CMm. naHHBIN TpaduuecKuii 00bEKT)

Koopaunats! Touek nepernda Macku CeKTpa

JenwtaF, A A B C D E
MI'q
24 12,0 12,0 24,0 48,0 60,0
25 12,5 20,0 25,0 50,0 62,5
28 14,0 22,4 28,0 56,0 70,0

JlonmycTUMBIN ypPOBEHb
OOOYHBIX U3ITYyUYCHUH,
HE MPEBBIIIAET, 1bM

-40 nbm, pu 30 MI'n <= f<=21,2 ITw;
-30 nbm, mpu 21,2 TTu < f

OmmOKu MOy ISIIIH

JIuHaMU4YeCcKUil Quana3oH pPEeryJMpOBKHM H3JIy4aeMOW MOILHOCTU
nepeAaTyuka cocrabisger He MeHee 40 nb, MUHMMalbHBIA mIAr

OmubKu MOAYNALMY HE MPEBBIMAIOT YKa3aHHBIX HUXKE 3HAYCHUN

CIOCO0 MOAYJIALUU omroKa MOy IsAuu, %o
QPSK 10
16QAM 3
64QAM 1,5




5.6. TpeboBanus k mapamerpam npuemanka AC TOC npusenenst B Tabnuie N 4.

Ta6nuua N 4. OcHoBHble napameTpbl npuemHukoB AC TOC crtanpgapta 802.16

AnanasoHa yactor ot 10 no 66 Ny

ITapamerp 3HaueHue
1 2
UyBCTBUTEIBHOCTD Jlyist BEpOSTHOCTH OUTOBOM OIMOKM, paBHOU 1073

MPUEMHUKA, HE IPEBBILIAET,
nbm

QPSK: -94 + 10log(lenbTaF)

16QAM: -87 + 10log(/lenbraF)
64QAM: -79 + 10log(MlenbTaF)

Jlnist BepositHOCTH OuTOBOM OOk BER, paBHoii 107

QPSK: -90 + 10log(lenwTaF)

16QAM: -83 + 10log(/lenbraF)
64QAM: -74 + 10log(/lenbraF)
HenpraF - mmpuna kanama B MI'1q

JluHaMmudeckuii nuana3zoH
MPUEMHHUKA MPU MOIYJISALIUN
QPSK, e menee, n1b

27

JlommycTUMBIN ypPOBEHb
[Iapa3UTHBIX U3JIyYEHUH, HE
IIPEBBIIIACT

-40 nbm mpu 30 Ml <= <=21,2TTn

-30 ibm mpu 21,2 TTa < f

ITogaBsieHue nomex Io
COCEIHUM KaHalaM

OTtHo1eHNE
necymas/momexa (C/I) B 1
cocenHeM kaHaze npu 3 1b
nerpagaiui 1 BER = 1073

QPSK: <munyc 9 nb

16QAM: < munyc 2 n1b

64QAM: < +5 1B

Otnommenne (C/1) B 1
cocenHeM kaHaze npu 1 1b
nerpaganuu 1 BER = 1073

QPSK: <munyc 5 nb

16QAM: < +2 1B

64QAM: < +9 1B

Otnommenne (C/1) B 1
coceqHeM kaHaie nipu 3 1b
nerpagaiuu 1 BER = 107

QPSK: <munyc 5 nb

16QAM: < +2 1B

64QAM: < +9 1B

Otaomenne C/I B 1
cocenHeM kaHazie npu 1 1b
nerpagaiui 1 BER = 107

QPSK: <munyc 1 nb

16QAM: < +6 1B

64QAM: < +13 1B

OtHoutenune C/I Bo 2

QPSK: <munyc 34 n1b




coceqHeM kaHaie nipu 3 1b
nerpaganuu 1 BER = 1073

16QAM: < munyc 27 n1b

64QAM: < munyc 20 g1b

Otaomenne C/I Bo 2
cocenHeM kaHazie npu 1 1b
nerpaganuu 1 BER = 1073

QPSK: <munyc 30 n1b

16QAM: < munyc 22 1b

64QAM: < munyc 16 g1b

Otnomenne C/I Bo 2
coceqHeM KaHaie ipu 3 1b
nerpaganuu 1 BER = 106

QPSK: <munyc 30 n1b

16QAM: < munyc 23 g1b

64QAM: < munyc 16 g1b

Otaomenne C/I Bo 2
cocenHeM kaHazie npu 1 1b
nerpaganuu 1 BER = 106

QPSK: <munyc 26 n1b

16QAM: < munyc 20 g1b

64QAM: < munyc 12 g1b

[Tpunoxxenne N 10

K [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA
K NMAPAMETPAM OBOPYOBAHUA PAOUOAOCTYNA ANA bNA TOC
CTAHOAPTA 802.11N

1. TpeboBanus k mapamerpam obopymoBanus paxuonoctyna ans BIIJI TOC cranmapra 802.11n

npuBeIeHb! B Ta0nwie N 1.

Tabnuua N 1. TpeboBaHua Kk napameTpam obopyaoBaHusa paguogoctyna ana bMna

TOC craHpapta 802.11n

HaumenoBanue napamerpa 3HaueHue napameTpa

Jlnana3oH yacTot 2400 - 2 483,5 MI't n/unu

5150-5350MI', 5 650 - 6 425 MI'y

Meron noctyna k cpene MHOK€ECTBEHHBII TOCTYII ¢ KOHTPOJEM HECYIIEN
U NPEIOTBPALLEHUEM KOJUTU3HI




Yucno morokoB MIMO, He MeHee 0OasoBas CTaHLUA - 2
a0OHeHTCKas cTaHmus - 1

Yucio nmorokoB MIMO, e 6omee 4

Meron pacmmupenus CrekTpa OFDM

YacToTHBIN pa3HOC KaHAJIOB 20 MI'q u (unm) 40 MI'g
KonuyecTBo nogHecymux B kaHaie 56 (npu mupune kanana 20 MI'n)

114 (mpu wupune kanana 40 MI'n)

1.1. Bo3MoXxHBIE CKOPOCTH TNiepeaadd uHGopMaIy o paguokanany (MOUT/c), BUABI MOIYIISALIUY,
CKOPOCTH KOJMPOBaHUs puBeieHbl B Tabmmiax N N 2 - 16.

Tabnuua N 2. NMapameTpbl AnNA ogHOro npoctTpaHcTtBeHHoro notoka Nss = 1, yucna
cBepTO4HbIX KogepoB Nes =1 1 npu 4YacTOTHOM pa3Hoce KaHanos 20 MIMy,

Homep | Moaynsauus | CkopocTh CkopocTb nepeaun 1aHHbIX, MOuT/C
CXEMBI KOJUPOBAHUS y y
MCS 3alIUTHBIA HHTEPBAJI 3alIUTHBIA HHTEPBAJI
800 ne 400 HC (OMLMOHATIBHO)
1 2 3 4 5
0 BPSK 1/2 6,50 7,20
1 QPSK 1/2 13,00 14,40
2 QPSK 3/4 19,50 21,70
3 16-QAM 1/2 26,00 28,90
4 16-QAM 3/4 39,00 43,30
5 64-QAM 2/3 52,00 57,80
6 64-QAM 3/4 58,50 65,00
7 64-QAM 5/6 65,00 72,20

Tabnuua N 3. MapameTpbl AnNA ABYX NPOCTPaHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepToYHbIX KogepoB Nes = 1, ICNONb30BaHMU B KaXAOM NOTOKe OAMHAKOBOW CXeMbl
MynbTunnekcuposaHusa (EQM) n npmn yactoTtHom pasHoce kaHanoB 20 MMy,

Homep | Moaynsauus | CkopocTh CkopocTb nepeaun 1aHHbIX, MOuT/C
CXEMBI KOJMPOBAHUS
MCS 3aIUTHBIA HHTEPBAJ 3aIUTHBIA UHTEPBAJ
800 ne 400 HC (OMLMOHATBHO)

8 BPSK 1/2 13,00 14,40




9 QPSK 1/2 26,00 28,90
10 QPSK 3/4 39,00 43,30
11 16-QAM 1/2 52,00 57,80
12 16-QAM 3/4 78,00 86,70
13 64-QAM 2/3 104,00 115,60
14 64-QAM 3/4 117,00 130,00
15 64-QAM 5/6 130,00 144,40

Tabnuua N 4. NapameTpbl ANs Tpex NPOCTPaHCTBEHHbIX NOTOokoB Nss = 3, yucna
cBepTo4HbIX KogepoB Nes = 1, Ccnonb3oBaHMM B KaXXOOM NMOTOKE OAMHAKOBOM CXEMbl

MynbTUnnekcuposaHmsa (EQM) n npu yactoTtHom pasHoce kaHanoB 20 My

Homep | Monynsauusa | CkopocTb CkopocTb nepeaun 1aHHbIX, MOuT/C
CXEMBbI KOJMPOBAHUS
MCS 3aILUTHBIA UHTEPBA 3aIUUTHBIA UHTEPBAJ
800 ne 400 HC (OMLMOHATBHO)
1 2 3 4 5
16 BPSK 1/2 19,50 21,70
17 QPSK 1/2 39,00 43,30
18 QPSK 3/4 58,50 65,00
19 16-QAM 1/2 78,00 86,70
20 16-QAM 3/4 117,00 130,00
21 64-QAM 2/3 156,00 173,30
22 64-QAM 3/4 175,50 195,00
23 64-QAM 5/6 195,00 216,70

Tabnuua N 5. MapameTpbl AnNa YeTbipex NPOCTPaHCTBEHHbIX NOTOKOB Nss = 4, yncna
cBepToYHbIX kKogepoB Nes = 1, ICNONb30BaHMU B KaXAOM NOTOKe OAMHAKOBOW CXeMbl

MynbTUnnekcuposaHmsa (EQM) n npu yactoTtHom pasHoce kaHanoB 20 My

Homep | Moaynsauus | CkopocTh CkopocTb nepeauun 1aHHbIX, MOuT/C
CXEMBI KOJMPOBAHUS
MCS 3aIUTHBIA HHTEPBAJ 3aILUTHBIA UHTEPBAJ
800 ne 400 HC (OMLMOHATBHO)
24 BPSK 1/2 26,00 28,90




25 QPSK 1/2 52,00 57,80

26 QPSK 3/4 78,00 86,70

27 16-QAM 1/2 104,00 115,60
28 16-QAM 3/4 156,00 173,30
29 64-QAM 2/3 208,00 231,10
30 64-QAM 3/4 234,00 260,00
31 64-QAM 5/6 260,00 288,90

Tabnuua N 6. NMapameTpbl AnNA ogHoro npoctTpaHcTBeHHoro notoka Nss = 1, yncna
cBepToUHbIX KoaepoB Nes = 1 1 npn YacToTHOM pa3Hoce kaHanoB 40 MINy

Homep | Monynsauusa | CkopocTb CkopocTb nepeaun 1aHHbIX, MOuT/C
CXEMBbI KOJMPOBAHUS y 5
MCS 3alIUTHBIA UHTEPBAJI 3alIUTHBIA HHTEPBAJI
800 ne 400 HC (OMLMOHATBHO)
1 2 3 4 5
0 BPSK 1/2 13,50 15,00
1 QPSK 1/2 27,00 30,00
2 QPSK 3/4 40,50 45,00
3 16-QAM 1/2 54,00 60,00
4 16-QAM 3/4 81,00 90,00
5 64-QAM 2/3 108,00 120,00
6 64-QAM 3/4 121,50 135,00
7 64-QAM 5/6 135,00 150,00

Tabnuua N 7. MapameTpbl Ana ABYX NPOCTPaHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepToYHbIX kKogepoB Nes = 1, ICNONb30BaHMU B KaXXAOM NOTOKe OAMHAKOBOW CXeMbl
MynbTunnekcuposaHusa (EQM) n npmn yactotHom pasHoce kaHanoB 40 MINy,

Homep | Monynsauusa | CkopocTb CkopocTb nepeauun 1aHHbIX, MOuT/C
CXEMBI KOJUPOBAHUS
MCS 3aIUTHBIA UHTEPBAJ 3aILUTHBIA UHTEPBAJ
800 ne 400 HC (OMLMOHATBHO)
8 BPSK 1/2 27,00 30,00
9 QPSK 1/2 54,00 60,00




10 QPSK 3/4 81,00 90,00

11 16-QAM 1/2 108,00 120,00
12 16-QAM 3/4 162,00 180,00
13 64-QAM 2/3 216,00 240,00
14 64-QAM 3/4 243,00 270,00
15 64-QAM 5/6 270,00 300,00

Tabnmua N 8. MMapameTpbl ANA Tpex MNPOCTPAHCTBEHHbIX NOTOKOB Nss = 3,
MCNONb30BaHUM B KaXXAOM NOTOKE OAMHAKOBOW CXeMbl MynbTunnekcuposaHus (EQM) u

npu 4YacTOTHOM pa3Hoce KaHanoB 40 MINy,

Homep | Monynsauusa | CkopocTb CkopocTb nepeauun 1aHHbIX, MOuT/C
CXEMBbI KOJMPOBAHUS
MCS 3aILUTHBIA UHTEPBAJ 3aIUUTHBIA UHTEPBAJ
800 ne 400 HC (OMLIMOHATBHO)
1 2 3 4 5
16 BPSK 1/2 40,50 45,00
17 QPSK 1/2 81,00 90,00
18 QPSK 3/4 121,50 135,00
19 16-QAM 1/2 162,00 180,00
20 16-QAM 3/4 243,00 270,00
21 64-QAM 2/3 324,00 360,00
22 64-QAM 3/4 364,50 405,00
23 64-QAM 5/6 405,00 450,00

Tabnuua N 9. MapameTpbl Ans 4YeTbipex NPOCTPAHCTBEHHbIX NMOTOKOB Nss = 4,
MCMNONb30BaHUM B KaXXAOM NOTOKE OAMHAKOBOW CXeMbl MynbTunnekcuposaHus (EQM) u
npu 4YacTOTHOM pa3Hoce KaHanoB 40 MINy,

Homep | Monynsauusa | CkopocTb CkopocTb nepeaun 1aHHbIX, MOuT/C
CXEMBI KOJMPOBAHUS
MCS 3aIUTHBIA HHTEPBAJ 3aIUTHBIA UHTEPBAJ
800 ne 400 HC (OMLMOHATBHO)
24 BPSK 1/2 54,00 60,00
25 QPSK 1/2 108,00 120,00




26 QPSK 3/4 162,00 180,00
27 16-QAM 1/2 216,00 240,00
28 16-QAM 3/4 324,00 360,00
29 64-QAM 2/3 432,00 480,00
30 64-QAM 3/4 486,00 540,00
31 64-QAM 5/6 540,00 600,00

Tabnuua N 10. NMapameTpbl ANA oaHOro npocrtpaHcTBeHHoro notoka Nss = 1, yucna
cBepTO4YHbIX KopepoB Nes = 1 M npuM 4yacTOTHOM pa3Hoce kKaHanoB 40 MIy npu 52
noaHecywmx (Nsp = 48)

Homep | Monynsauusa | CkopocTb CkopocTb nepeauun 1aHHbIX, MOuT/C
CXEMBI KOJMPOBAHUS
MCS 3aILUTHBIA UHTEPBA 3aIUUTHBIA UHTEPBAJ
800 ne 400 HC (OMLIMOHATBHO)
32 BPSK 1/2 6,00 6,70

Tabnuua N 11. NMapameTpbl Ana ABYX NPOCTPAHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepToYHbiXx kogepoB Nes = 1, MCNONb30BaHMM B KaXAOM MOTOKE Pa3HOM CXEeMbl
mMmynbTunnekcuposaHusa (UEQM) n npu yactoTtHoM pa3sHoce kaHanoB 20 My

Homep Mopynsauus Ckopoctb CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBI KOJUPOBaHU
MCS q 3aIUTHBIN 3aIUTHBIN
UHTEpBaJ UHTEpBa
HOTOK 1 IIOTOK 2 800 HC 400 He
(omIMOHAILHO)
33 16-QAM QPSK 1/2 39,00 43,30
34 64-QAM QPSK 1/2 52,00 57,80
35 64-QAM | 16-QAM 1/2 65,00 72,20
36 16-QAM QPSK 3/4 58,50 65,00
37 64-QAM QPSK 3/4 78,00 86,70
38 64-QAM | 16-QAM 3/4 97,50 108,30

Ta6nuua N 12. MNapameTpbl ANA Tpex NPOCTPAHCTBEHHbIX NOTOKOB Nss = 3, uucna
cBepToUHbIiXx kogepoB Nes = 1, MCNONb30BaHMM B KaXAOM MOTOKe Pa3HOM CXEeMbl
mMynbTunnekcuposaHusa (UEQM) n npu yactoTtHomM pa3sHoce kaHanoB 20 My



Home Mopynsauus Ckopoctb | CkOpOCTh niepeaaun JaHHbIX,
p KOJJMPOBa Mo6ur/c
CXEMBI HUs
MCS 3aIUTHBIN 3aIlUTHBIN
UHTEpBa UHTEPBAJ
HOTOK 1 IIOTOK 2 HOTOK 3 800 HC 400 HC
(OMILIMOHATIBEHO)
1 2 3 4 5 6 7
39 16-QAM QPSK QPSK 1/2 52,00 57,80
40 16-QAM 16-QAM QPSK 172 65,00 72,20
41 64-QAM QPSK QPSK 172 65,00 72,20
42 64-QAM 16-QAM QPSK 1/2 78,00 86,70
43 64-QAM 16-QAM 16-QAM 172 91,00 101,10
44 64-QAM 64-QAM QPSK 172 91,00 101,10
45 64-QAM 64-QAM 16-QAM 172 104,00 115,60
46 16-QAM QPSK QPSK 3/4 78,00 86,70
47 16-QAM 16-QAM QPSK 3/4 97,50 108,30
48 64-QAM QPSK QPSK 3/4 97,50 108,30
49 64-QAM 16-QAM QPSK 3/4 117,00 130,00
50 64-QAM 16-QAM 16-QAM 3/4 136,50 151,70
51 64-QAM 64-QAM QPSK 3/4 136,50 151,70
52 64-QAM 64-QAM 16-QAM 3/4 156,00 173,30

Tabnuua N 13. MapameTpbl ANA YeTbIpex MPOCTPAHCTBEHHbIX NOTOKOB Nss = 4,
yncna cBepTouHbiX KogepoB Nes = 1, MICNONb30BaHUUN B KaXXAOM MOTOKe pa3sHOW CXeMbl

MynbTUnnekcuposaHma (UEQM) n npu yactoTHOM pa3sHoce kaHanos 20 My

Home Mopynsauus Ckopoct CkopocTb nepegauu
p b IaHHBIX, MOuT/C
CXEMBI KOAMpOBa
MCS HUS 3alIMTHBIM | 3alIMTHBIN
HHTEpBaJ MHTEpBa
notok 1 | motok 2 | motok 3 | mortok 4 800 HC 400 HC
(oMIHMOHANIBHO)
1 2 3 4 5 6 7 8
53 |16-QAM | QPSK QPSK QPSK 172 65,00 72,20




54 |16-QAM | 16-QAM | QPSK | QPSK 1/2 78,00 86,70
55 |16-QAM | 16-QAM | 16-QAM | QPSK 1/2 91,00 101,10
56 |64-QAM| QPSK | QPSK | QPSK 1/2 78,00 86,70
57 |64-QAM | 16-QAM | QPSK | QPSK 1/2 91,00 101,10
58 | 64-QAM | 16-QAM | 16-QAM | QPSK 1/2 104,00 115,60
59 | 64-QAM | 16-QAM | 16-QAM | 16-QAM | 12 117,00 130,00
60 |64-QAM |64-QAM | QPSK | QPSK 1/2 104,00 115,60
61 |64-QAM | 64-QAM | 16-QAM | QPSK 1/2 117,00 130,00
62 | 64-QAM | 64-QAM | 16-QAM | 16-QAM | 12 130,00 144,40
63 | 64-QAM | 64-QAM | 64-QAM | QPSK 1/2 130,00 144,40
64 | 64-QAM | 64-QAM | 64-QAM | 16-QAM | 12 143,00 158,90
65 |16-QAM| QPSK | QPSK | QPSK 3/4 97,50 108,30
66 |16-QAM | 16-QAM | QPSK | QPSK 3/4 117,00 130,00
67 |16-QAM | 16-QAM | 16-QAM | QPSK 3/4 136,50 151,70
68 |64-QAM| QPSK | QPSK | QPSK 3/4 117,00 130,00
69 |64-QAM | 16-QAM | QPSK | QPSK 3/4 136,50 151,70
70 | 64-QAM | 16-QAM | 16-QAM | QPSK 3/4 156,00 173,30
71 | 64-QAM | 16-QAM | 16-QAM | 16-QAM |  3/4 175,50 195,00
72 | 64-QAM | 64-QAM | QPSK | QPSK 3/4 156,00 173,30
73 | 64-QAM | 64-QAM | 16-QAM | QPSK 3/4 175,50 195,00
74 | 64-QAM | 64-QAM | 16-QAM | 16-QAM |  3/4 195,00 216,70
75 | 64-QAM | 64-QAM | 64-QAM | QPSK 3/4 195,00 216,70
76 | 64-QAM | 64-QAM | 64-QAM | 16-QAM |  3/4 214,50 238,30

Tabnuua N 14. NMapameTpbl Ansa ABYX NPOCTPAHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepToYHbiXx kogepoB Nes = 1, MCNONb30BaHMM B KaXAOM MOTOKe Pa3HOM CXEeMbl
mMmynbTunnekcuposaHmsa (UEQM) n npu yactoTtHomM pa3sHoce kaHanoB 40 MINy

Howmep CkopocTb nepeauu 1aHHbIX, MOuT/C

CXCMbI

Monynsuust CkopocTb

KOJIUPOBAHUS

3alUTHBIN 3aIUTHBIN




MCS noToK 1 MOTOK 2 UHTEpBaj UHTEpBal
800 He 400 HC
(omImoHAILHO)

33 16-QAM QPSK 1/2 81,00 90,00
34 64-QAM QPSK 1/2 108,00 120,00
35 64-QAM 16-QAM 1/2 135,00 150,00
36 16-QAM QPSK 3/4 121,50 135,00
37 64-QAM QPSK 3/4 162,00 180,00
38 64-QAM 16-QAM 3/4 202,50 225,00

Tabnuua N 15. MapameTpbl AnNA Tpex NPOCTPAHCTBEHHbIX MNOTOKOB Nss = 3,
MCNONb30BaHUM B KaXXAOM NOTOKe pa3HOW cxeMbl MynbTtunnekcuposaHus (UEQM) n npu

YacTOTHOM pa3Hoce KaHanoB 40 MI'y

Home Mopynsauus Ckopoctb CkopocTb nepejaun JaHHbIX,
p KOJIMPOBaHUs Mourt/c
CXEMBI
MCS 3alIUTHBIN | 3alUTHBIA HHTEPBAJ
UHTEpBaJ 400 nHC
notok 1 | moTok 2 | mOTOK 3 800 He (ONILMOHAIBHO)
1 2 3 4 5 6 7
39 | 16-QAM | QPSK QPSK 1/2 108,00 120,00
40 | 16-QAM | 16-QAM | QPSK 1/2 135,00 150,00
41 | 64-QAM | QPSK QPSK 1/2 135,00 150,00
42 | 64-QAM | 16-QAM | QPSK 1/2 162,00 180,00
43 | 64-QAM | 16-QAM | 16-QAM 1/2 189,00 210,00
44 | 64-QAM | 64-QAM | QPSK 1/2 189,00 210,00
45 | 64-QAM | 64-QAM | 16-QAM 172 216,00 240,00
46 | 16-QAM | QPSK QPSK 3/4 162,00 180,00
47 | 16-QAM | 16-QAM | QPSK 3/4 202,50 225,00
48 | 64-QAM | QPSK QPSK 3/4 202,50 225,00
49 | 64-QAM | 16-QAM | QPSK 3/4 243,00 270,00
50 | 64-QAM | 16-QAM | 16-QAM 3/4 283,50 315,00




51

64-QAM

64-QAM

QPSK

3/4

283,50

315,00

52

64-QAM

64-QAM

16-QAM

3/4

324,00

360,00

Tabnuua N 16. MapameTpbl ANA YeTbIpex MPOCTPAHCTBEHHbIX NOTOKOB Nss = 4,
MCNONb30BaHUM B KaXXAOM NOTOKe pa3HOW cxeMbl MynbTtunnekcuposaHus (UEQM) n npu

YacTOTHOM pa3Hoce KaHanoB 40 MI'y

Home Mopynsauus Ckopoctb CkopocTb nepegauu
p KOJIMpOBa IaHHBIX, MOUT/C
CXEMBI HUS 3
MCS 3alIUTHBI |  3alUTHBIHA

51 UHTEpBaI
noTok 1 | morok 2 | motok 3 | moTok 4 HHTEpBAI 400 e
800 HC | (OMIIMOHAIILHO)

1 2 3 4 5 6 7 8
53 | 16-QAM | QPSK QPSK QPSK 1/2 135,00 150,00
54 | 16-QAM | 16-QAM | QPSK QPSK 1/2 162,00 180,00
55 | 16-QAM | 16-QAM | 16-QAM | QPSK 1/2 189,00 210,00
56 | 64-QAM | QPSK QPSK QPSK 1/2 162,00 180,00
57 | 64-QAM | 16-QAM | QPSK QPSK 1/2 189,00 210,00
58 | 64-QAM | 16-QAM | 16-QAM | QPSK 1/2 216,00 240,00
59 | 64-QAM | 16-QAM | 16-QAM | 16-QAM 1/2 243,00 270,00
60 | 64-QAM | 64-QAM | QPSK QPSK 1/2 216,00 240,00
61 | 64-QAM | 64-QAM | 16-QAM | QPSK 1/2 243,00 270,00
62 | 64-QAM | 64-QAM | 16-QAM | 16-QAM 1/2 270,00 300,00
63 | 64-QAM | 64-QAM | 64-QAM | QPSK 1/2 270,00 300,00
64 | 64-QAM | 64-QAM | 64-QAM | 16-QAM 1/2 297,00 330,00
65 | 16-QAM | QPSK QPSK QPSK 3/4 202,50 225,00
66 | 16-QAM | 16-QAM | QPSK QPSK 3/4 243,00 270,00
67 | 16-QAM | 16-QAM | 16-QAM | QPSK 3/4 283,50 315,00
68 | 64-QAM | QPSK QPSK QPSK 3/4 243,00 270,00
69 | 64-QAM | 16-QAM | QPSK QPSK 3/4 283,50 315,00
70 | 64-QAM | 16-QAM | 16-QAM | QPSK 3/4 324,00 360,00




71 | 64-QAM | 16-QAM | 16-QAM | 16-QAM |  3/4 364,50 405,00
72 | 64-QAM | 64-QAM | QPSK | QPSK 3/4 324,00 360,00
73 | 64-QAM | 64-QAM | 16-QAM | QPSK 3/4 364,50 405,00
74 | 64-QAM | 64-QAM | 16-QAM | 16-QAM |  3/4 405,00 450,00
75 | 64-QAM | 64-QAM | 64-QAM | QPSK 3/4 405,00 450,00
76 | 64-QAM | 64-QAM | 64-QAM | 16-QAM |  3/4 445,50 495,00

1.2. Ommbku co3Be3us nepenaTinka npuBeeHsl B Tadbmume N 17.

Ta6nuua N 17. OnMbGKKM co3Be3aua nepegaryumka

Crioco0 MOy JIAIUY U OTHOCHTEIbHAS CpenunekBaaparuueckoe (CKB) 3nauenue
CKOPOCTb KOJIMPOBAHUS omuoOKu Moysiuu, b, He 6omee
BPSK 1/2 -5
QPSK 1/2 -10
QPSK 3/4 -13
16-QAM 1/2 -16
16-QAM 3/4 -19
64-QAM 2/3 -22
64-QAM 3/4 -25
64-QAM 5/6 -238

2. TpeboBanus k napamerpam nepenatunka paguogoctyna aist BIIJ] TOC crannapra 802.11n.

2.1. TpeboBaHus K mapameTpam nepeaaryuka, padoratomiero B auanazone 5150 - 5350 MI'm, 5650 -
6425 MI'u, npuBeneHs! B Tadbmuie N 18.

Ta6bnuua N 18. TpeboBaHms K napameTpam nepegaTyuka, paboTawowero B
AnanasoHe 5150 - 5350 My, 5650 - 6425 MINy

HaumenoBanue napametpa 3HaueHue napameTpa

MakcumanbHasi MOIITHOCTb
MepeaTyrKa B MoJjJ0Ce 4acToT:

5150 -5250 MI'ng He 6omee 20 1bm (100 mBT)

5250-5350MI' He 6onee 20 n1bm (100 MBT)



5650-5725MI'u He 6onee 30 xbm (1000 MBT)

5725-5825MI'g He 6oiee 30 nbm (1000 MBT)
5825-6425MI' He 6onee 30 nbm (1000 MBT)
OTHOCUTEIBbHAS HECTAOUIBHOCTD 20x 10°

YaCTOThI IICPpCAATINKA

2.2. YpoBHH MOOOYHBIX U3ITyYCHHI NIepeaaTyrKa npuseieHs! B Tadmuume N 19.

Tabnuua N 19. YpoBHM NOGOYHbLIX U3NTyYeHUN NnepeaaTvuka

Hwnanazon yacrtot, I T MakcrumanbHas MOIHOCTD [[TupurHa n0I0CHI
ERP, nbm npomyckanus, Kl'g
0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 - 0,0875 -36 100
0,0875-0,118 -54 100
0,118-0,174 -36 100
0,174 - 0,23 -54 100
0,23 - 0,47 -36 100
0,47 - 0,862 -54 100
0,862 -1,0 -36 100
1,0-5,15 -30 1 000
5,35-5,47 -30 1 000
5,725 - 26,0 -30 1 000

Ta6nuua N 20. MoaasneHne Nomex oT COCEOAHUX KaHANoB, NPW NakeTHOM owunbke <
10%, pnuHe naketa 4096 6Gant wm ypoBHe curHana Ha 3 pgb Bblwe ypoBHA
YYBCTBUTENbHOCTHU

Crioco0 MOy IALUY U OTHOCHTEIhHAS OTHOCUTENBbHBIA YPOBEHb CUTHAJA B 1-M
CKOpPOCTb KOJMPOBaHUSA coce/IHeM KaHaje, He MeHee (1b)
BPSK 1/2 16
QPSK 1/2 13
QPSK 3/4 11




16-QAM 1/2 8
16-QAM 3/4 4
64-QAM 2/3 0
64-QAM 3/4 -1
64-QAM 5/6 2

2.3. TpeboBanus K mapameTrpaMm IepeaaTyuka, pabotaromero B auanasone 2400 - 2483,5 MI,
npuBeeHb! B Ta0muie N 21.

Tabnuua N 21. TpeboBaHMs K napameTpam nepegaTyuka, paboTawowero B
anana3soHe 2400 - 2483,5 MIlNy

HaumenoBanue napamerpa 3HaveHue nmapaMmerpa
MaxkcumanbHas MOIIHOCTh NEPEAaTYMKA He O6oiee 24 nbm (250 MBT)
MakcumanbHas CEKTPaibHAs IIOTHOCTh MOITHOCTH 10 abm/MI'x (10 MBT/MI'11)

(B monoce 1 MI'n), He mpeBbIIIAET

OTHOCHUTENBHASA HECTAOWILHOCTD YaCTOTEI 25x 10°
nepeAaTynka
[TomaBieHne moMex OT COCEAHUX KAHAJIOB, IPU tabauma N 20

makeTHoH omnbke <= 10%, miune nakera 4096 6aiit
Y ypOBHE curHaia Ha 3 b BbIlIe YpOBHS
YyBCTBUTEIBHOCTH

2.4. TpeOoBaHus K MapamMeTpaM ypOBHS NOOOYHBIX M3Iy4eHH nepenaTduka B nuamasoHe 2400 -
2483,5 MI't mpuBenens! B Tabmune N 22.

Tabnmua N 22. TpeboBaHuss K napameTpamM YPOBHSAI MOOOYHbLIX W3NYyYeHUN
nepepaTymka B ananasoHe 2400 - 2483,5 My

JuanazoH gacror, [ T 3HaueHue napaMeTpa, He MPeBbIIIAET, 1bm

B paboyeM pexume B PEXKUME OKUJIaHUS
0,03 - 1,00 -36 -57
1,00 - 12,75 -30 -47
1,80 - 1,90 -47 -47
5,15-5,30 -47 -47

2.5. TpeboBaHUs K MacKe CIEKTpa M3JIy4aeMOro CUTHaIA.



2.5.1. Macka crnekTpa U3J1y4aeMoro CUrHajua Ipu 4acTOTHOM pa3Hoce kaHanoB 20 MI'1 npuBeneHa
Ha pucyHke 1.

HB A
Onb

-20nb

-281b

-451b

l
-30 20 -11 -9 f. +9 +11 +20 +30 Fa Ml

[Ipumeuanue. PexxuM nsmepenuii:
1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 100 MTI'.

3. lllupuna monockl yactoT BuaeopmnbTpa - 30 k1.
Pucynok 1. Macka cnekrpa curtana (20 MI'n)

[Ipu wucnonb3oBanun B oOOpynoBaHuM KoHuryparmuu MIMO wMacka crnekTpa H3Iy4aeMoro
CUT'HAJIa Ka)KJI0T0 U3 IIepeJaTYMKOB COOTBETCTBYET 3HAUCHUAM, IIPUBEIACHHBIM BBIILIE.

2.5.2. Macka crneKkTpa U3J1y4aeMoro CUrHajla Ipy 4acTOTHOM pa3Hoce kaHanoB 40 MI'1 npuBeneHa
Ha pUCYHKE 2.
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IIpumeuanue. PexxuM nsmepenuii:

1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 120 MI'm.

3. lllupuna nmonockl yactoT BuaeopmnbTpa - 30 k.

Pucynok 2. Macka cnekrpa curtana (40 MI'n)

[Ipu wucnonb3oBanun B oOOpynoBaHuM KoHuryparmuu MIMO wMacka crnekTpa H3Iy4aeMoro
CUT'HAJIa Ka)KJI0T0 U3 IIepeJaTYMKOB COOTBETCTBYET 3HAUCHUAM, IIPUBEIACHHBIM BBIILIE.

3. TpeGoBanus k napamerpam npuemuuka paguonoctyna st BIIJ] TOC cranpapra 802.11n.

3.1. TpebGoBaHus kK MPHUEMHHUKY, padoTatomemMy B auanazone 5150 - 5350 MI'w, 5650 - 6425 MI'n,
npuBeeHsl B Tadbmume N 23.

Tabnuua N 23. Tpe6boBaHMA K NnpueMHUKy, paboTarowemMy B amanasoHe 5150 - 5350
Ml T, 5650 - 6425 MI'y

HaunmenoBanue napamerpa 3HaueHue napameTpa, 1bm

1 2

MunumainbHblil yposenb CBY curnana Ha Bxoze
IPUEMHHKA HE TPEBbIIIACT IPU MAaKETHOH OmunoKe
<= 10% u puue nakera 4096 GailiT, B 3aBUCUMOCTH
OT IIMPHUHBI KaHAJIA U MOLYJIALIMN: 20 MI'u: 40 MI'u:

BPSK 1/2 -82 -79

QPSK 1/2 -79 -76



QPSK 3/4 277 74
16-QAM 1/2 74 71
16-QAM 3/4 -70 -67
64-QAM 2/3 -66 -63
64-QAM 3/4 -65 -62
64-QAM 5/6 -64 -61

MakcumanbHbli yPOBEHb BXOJHOT'O CUTHAJIA, HE
MeHee, IIpU MakeTHOH omuoke <= 10% u naune
naketa 4 096 Oaiit -30

YpOoBEHb apa3sUTHBIX U3JIyYCHUHN HE MPEBBIIIACT, B
JaIa3oHe 4acToT:

0,03ITn-11Tn -57

11T -26,51T1 -50

[Ipu ucnonb3oBanuu B 00OpynoBaHuM KoHurypanuun MIMO mnpuBeneHHbIE BbIIIE 3HAYCHHS
IIPUMEHUMBI JJI Ka)K10I0 U3 IIPUEMHUKOB.

3.2. TpeboBaHus K MpUEMHUKY, paboratomemy B auamazone 2400 - 2483,5 MI'n, npuBencHs B
tabmuie N 24.

Tabnuua N 24. TpeGoBaHUA K NpueMHUKY, paboTalowemy B agnanasoHe 2400 - 2483,5
My

HaunmenoBanue napamerpa 3HaueHue napamerpa, 1bm
MunumainbHblil yposenb CBY curnana Ha Bxoze
IPUEMHHKA HE TPEBbIIIACT IPU NAKETHOH OmunoKe
<= 10% u puue nakera 4096 6aiiT, B 3aBUCUMOCTH
OT LIMPHUHBI KaHAJIA U MOLYJIALIMN: 20 MI'n: 40 MI'u:
BPSK 1/2 -82 -79
QPSK 1/2 -79 -76
QPSK 3/4 =77 -74
16-QAM 1/2 -74 -71
16-QAM 3/4 -70 -67
64-QAM 2/3 -66 -63
64-QAM 3/4 -65 -62




64-QAM 5/6

MakcumanbHbli yPOBEHb BXOJHOTO CUTHAJIA, HE
MeHee, IIpu MakeTHOH omuoke <= 10% u naune

nakera 4096 Oaiit

YpOoBEHD apa3sUTHBIX U3JIy4YCHUHN HE MPEBBIIIACT, B

Iana3oHe 4acToT:
0,03IT-11ITn
1TT-12,75TT

[Ipu ucnonb3oBanuu B 00OpynoBaHuM KoHurypamuun MIMO mnpuBeneHHBIE BbIIIE 3HAYCHHS
IIPUMEHUMBI JJI Ka)K10I0 U3 IIPUEMHUKOB.

ITpunosxxenue N 10.1

K [IpaBunam npuMeHeHus: 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auama3zone ot 30 MI't o 66 I'T'g

TPEBOBAHUA

K MAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC

CTAHOAPTA 802.11AC

Crrcok N3MCHAIOMINX JOKYMCHTOB

(BBenensl [Iprkazom Munkomcsszu Poccun ot 22.04.2015 N 129)

1. TpeboBanusi k mapamerpam obopynoBanus paguonocrymna s BITJI TOC cranmapra 802.11ac

npuBeIeHb! B Ta0nwie N 1.

Ta6bnuua N 1. TpeboBaHua Kk napameTpam obopyaoBaHusa paguogoctyna ana bl TOC

ctaHpgapra 802.11ac

HanmenoBanue napamerpa

3HaueHue napameTpa

JnanazoHn yactot

5150 -5350MI'n, 5470 - 6425 MI'y

Meron noctyna k cpene

MHOkKECTBEHHBIN JOCTYI C KOHTPOJIEM HECYILEH U
MPEIOTBPALLEHUEM KOJUTU3HI

Yucno norokoB MIMO, He
MCHEE

bazoBag cranums - 2;
AOoHEHTCKas CTaHIUA - |




Yucao norokoB MIMO, He 8
Ooitee

ITapametpsl pesxuma DL MU He Gonee 4 nonb3oBateneii, He Oonee 4
MIMO MIPOCTPAHCTBEHHBIX MOTOKOB Ha MOJIH30BATEINS C O0IUM
YHCIIOM MPOCTPAHCTBEHHBIX TOTOKOB He Ooee §

Meron pacmupenus CrekTpa OFDM

[Iupuna kanana 20 MI'mt, 40 MI'tr, 80 MI'tr, 80+80 MI'11, 160 MI 1.
Bo3moxna noanepskka mupuHbl kasana 160 MI'q u
80+80 MI'11 (onHMOHAIBHO J1JIsE A00HEHTCKOM CTaHITHH )

KonunyecTBo nognecymux B 56 (npu mupuHe kanana 20 MI');

KaHaJle 114 (mpu mupune kanana 40 MI'n);

242 (mpu mwupuHe ka"ana 80 MI'n);

24?2 B KaX/10M cerMeHTe (IpH mupHuHe kaHana 80 +
80 MTI'm);

484 (mpu mwupuHe ka"ana 160 MI')

Paccrosinue mexny 312,5 xI'x

MIOAHECYIIUMHU

Bun monyisiuun BPSK, QPSK, 16-QAM, 64-QAM u 256-QAM

TexHonoruu KogupoBaHUs JIBonuHOe cBepTOUHOE KoaupoBanue u LDPC-
KOJUPOBAaHHUE.

[Mognepxka LDPC-koaupoBanus (ONUHUOHATBHO IS
A0OHEHTCKOM CTAHITHH)

CkopocTH KOAUPOBaHUS 1/2,2/3,3/4u 5/6

KonuuectBo cxem moayssiuuu u | 10 (0..9).
kogupoBanust MCS Bo3moskna nogaepxkka cxeM 8 1 9 (ONIIMOHATIBHO AJIs
A0OHEHTCKOM CTAHITHH)

Honomuautensubie TexHonorun | STC, DL MU MIMO, Beamforming

3alUTHBIA UHTEPBAJ 800 uCc 1 400 HC.
Bo3moxHa noanepskka 3amutHoro uarepsana 400 He
(OIIIMOHATBLHO J1J1s1 A00OHCHTCKOM CTAHITHH )

[Tonnepxka ciienyrommx 3amutHblid nHTEepBan 400 He;

[1apaMeTpoB (OMIIMOHAIBHO) Cxembt MSC 8 u 9;

Onun npocTpaHCTBEHHBIN OTOK Nss = 1 111 cxem
MSC ¢ 0 mo 7 mis kananos 20, 40 u 80 MI'1g

Nss =2, ..., 8 nis xanamos 20, 40 u 80 MI'n
Kanamnser 160 1 80+80 MI'n miist Nss =1, ..., 8

2. Bo3MOXHBIE CKOPOCTH Teperadd MHPOpMaLuu 1Mo panuokanainy (MOUT/C), BUABI MOAYIISALUH,
CKOpPOCTH KOJUPOBaHUS pUBeCHbI B Tabmumax N 2 - 33.



Tabmuuer onpenenstor cxembl MCS He Tosbko 11t peskuma SU, Ho U U1t peskuma MU.

Ta6bnuua N 2. MNMapameTpbl ANA oAHOro npocrtpaHcTBeHHoro nortoka Nss = 1, yucna
cBepToYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanoB 20
MI'y (o6s3aTenbHO)

Howmep | Moaynsaus Ckopoctb NEs CkopocTb nepefauu TaHHbIX, MOUT/C
CXEMBI KOJMPOBaHUS
MCS 3alIUTHBIA MHTEPBAJI | 3alUTHBIA HHTEPBAJ
800 He 400 HC
0 BPSK 172 1 6,50 7,20
1 QPSK 172 1 13,00 14,40
2 QPSK 3/4 1 19,50 21,70
3 16-QAM 172 1 26,00 28,90
4 16-QAM 3/4 1 39,00 43,30
5 64-QAM 2/3 1 52,00 57,80
6 64-QAM 3/4 1 58,50 65,00
7 64-QAM 5/6 1 65,00 72,20
8 256-QAM 3/4 1 78,00 86,70
9 -

Ta6bnuua N 3. MNMapameTpbl Ans 4YMcna NPOCTPaHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 20
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsanus Ckopoctb NEs CkopocTb nepefauu TaHHbIX, MOUT/C
CXEMBI KOJMPOBaHUS
MCS 3alIUTHBIA MHTEPBAJ | 3alUTHBIA HHTEPBAJ
800 He 400 =C
0 BPSK 172 1 13,00 14,40
1 QPSK 172 1 26,00 28,90
2 QPSK 3/4 1 39,00 43,30
3 16-QAM 172 1 52,00 57,80
4 16-QAM 3/4 1 78,00 86,70
5 64-QAM 2/3 1 104,00 115,6
6 64-QAM 3/4 1 117,00 130,00




7 64-QAM 5/6 1 130,00 144,40
8 256-QAM 3/4 1 156,00 173,30
9 -

Ta6bnuua N 4. MNMapameTpbl Ans 4YMcna NPOCTPaHCTBEHHbIX NOTOKOB Nss = 3, uucna
cBepToYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pasHoce KaHanos 20

MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsuus Ckopoctb NEs CkopocTb nepefauu 1aHHbIX, MOuUT/C
CXEMBI KOJMPOBAHUS y 5
MCS 3aLUTHBINA 3alIUTHBIA HHTEPBAJ
unTepBan 800 HC 400 =C
0 BPSK 1/2 1 19,50 21,70
1 QPSK 1/2 1 39,00 43,30
2 QPSK 3/4 1 58,50 65,00
3 16-QAM 1/2 1 78,00 86,70
4 16-QAM 3/4 1 117,00 130,00
5 64-QAM 2/3 1 156,00 173,30
6 64-QAM 3/4 1 175,50 195,00
7 64-QAM 5/6 1 195,00 216,70
8 256-QAM 3/4 1 234,00 260,00
9 256-QAM 5/6 1 260,00 288,90

Ta6bnuua N 5. MNMapameTpbl Ans YMcna NpPOCTPaHCTBEHHbIX NOTOKOB Nss = 4, yucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanos 20

MI'y (Bo3moxHa noanepiKka)

Howmep | Moaymsiiust Ckopoctb NEs CkopocTb nepefauu 1aHHbIX, MOuT/C
CXEMBI KOJMPOBaHUS
MCS 3aIUTHBIN 3alIUTHBIA UHTEPBAJI
uHTepBan 800 HC 400 =C
0 BPSK 172 1 26,00 28,9
1 QPSK 172 1 52,00 57,80
2 QPSK 3/4 1 78,00 86,70
3 16-QAM 172 1 104,00 115,60




4 16-QAM 3/4 1 156,00 173,30
5 64-QAM 2/3 1 208,00 231,10
6 64-QAM 3/4 1 234,00 260,00
7 64-QAM 5/6 1 260,00 288,90
8 256-QAM 3/4 1 312,00 346,70
9 -

Ta6nuua N 6. MapameTpbl ANA 4Yucna NpPOCTPaAHCTBEHHbIX NOTOKOB Nss = 5, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 20
MI'y (Bo3moxHa noanepiKka)

Howmep | Moaynsanus Ckopoctb NEs CkopocTb nepefauu 1aHHbIX, MOuUT/C
CXEMBI KOJMPOBaHUS y y
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
unTepsan 800 HC 400 HC
0 BPSK 172 1 32,50 36,10
1 QPSK 172 1 65,00 72,20
2 QPSK 3/4 1 97,50 108,30
3 16-QAM 172 1 130,00 144,40
4 16-QAM 3/4 1 195,00 216,70
5 64-QAM 2/3 1 260,00 288,90
6 64-QAM 3/4 1 292,50 325,00
7 64-QAM 5/6 1 325,00 361,10
8 256-QAM 3/4 1 390,00 433,30
9 -

Ta6bnuua N 7. MNMapameTpbl Ans Yucna NpPOCTPaHCTBEHHbIX NOTOKOB Nss = 6, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanos 20
MI'y (Bo3moxHa noanepiKka)

Homep | Moaynsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJIUPOBAHUS
MCS 3aIUTHBIN 3aLUTHBIA UHTEPBAT
uHTepBan 800 HC 400 =HC

0 BPSK 1/2 1 39,00 43,30




1 QPSK 1/2 1 78,00 86,70

2 QPSK 3/4 1 117,00 130,00
3 16-QAM 1/2 1 156,00 173,30
4 16-QAM 3/4 1 234,00 260,00
5 64-QAM 2/3 1 312,00 346,70
6 64-QAM 3/4 1 351,00 390,00
7 64-QAM 5/6 1 390,00 433,30
8 256-QAM 3/4 1 468,00 520,00
9 256-QAM 5/6 1 520,00 577,80

Ta6bnuua N 8. MapameTpbl Ans yYMcna NPOCTPaHCTBEHHbIX MNOTOKOB Nss = 7, yucna
cBepTOYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanos 20
MI'y (Bo3moxXHa noanepiKka)

Howmep | Moaynsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBI KOJUPOBAHUS y y
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
unTepsan 800 HC 400 HC
0 BPSK 1/2 1 45,50 50,60
1 QPSK 1/2 1 91,00 101,10
2 QPSK 3/4 1 136,50 151,70
3 16-QAM 1/2 1 182,00 202,20
4 16-QAM 3/4 1 273,00 303,30
5 64-QAM 2/3 1 364,00 404,00
6 64-QAM 3/4 1 409,50 455,00
7 64-QAM 5/6 1 455,00 505,60
8 256-QAM 3/4 1 546,00 606,70
9 -

Ta6nuua N 9. MNMapameTpbl ANA 4Yucna NpPOCTPAHCTBEHHbIX NOTOKOB Nss = 8, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanos 20
MI'y (Bo3moxHa noanepiKka)

Homep | Monymsanus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C




CXEMbI KOOAUPOBaHUA 3aHlHTHBIﬁ SaMHTHLIﬁ HUHTCpBAI

MCS untepBan 800 HC 400 HC
0 BPSK 1/2 1 52,00 57,80
1 QPSK 1/2 1 104,00 115,60
2 QPSK 3/4 1 156,00 173,30
3 16-QAM 1/2 1 208,00 231,10
4 16-QAM 3/4 1 312,00 346,70
5 64-QAM 2/3 1 416,00 462,20
6 64-QAM 3/4 1 468,00 520,00
7 64-QAM 5/6 1 520,00 577,80
8 256-QAM 3/4 1 624,00 693,30
9 -

Ta6bnuua N 10. MapameTpbl AnNA ogHOro npocTpaHcTBeHHoro notoka Nss = 1, yucna
cBepToYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (o6s3aTenbHO)

Homep | Monymsnus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS y y
MCS 3alUTHBINA 3alUTHBIA UHTEPBAJ
unTepBan 800 HC 400 nHC
0 BPSK 1/2 1 13,50 15,00
1 QPSK 1/2 1 27,00 30,00
2 QPSK 3/4 1 40,50 45,00
3 16-QAM 1/2 1 54,00 60,00
4 16-QAM 3/4 1 81,00 90,00
5 64-QAM 2/3 1 108,00 120,00
6 64-QAM 3/4 1 121,50 135,00
7 64-QAM 5/6 1 135,00 150,00
8 256-QAM 3/4 1 162,00 180,00
9 256-QAM 5/6 1 180,00 200,00

Ta6bnuua N 11. MapameTpbl ANA 4Yucna NPOCTPaHCTBEHHbIX NOTOKOB Nss = 2, yucna



cBepTOYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Homep | Monyisauus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUs y y
MCS 3alUTHBIA UHTEPBAJ 3aLIUTHBINA
800 He unTepan 400 He

0 BPSK 172 1 27,00 30,00

1 QPSK 172 1 54,00 60,00

2 QPSK 3/4 1 81,00 90,00

3 16-QAM 172 1 108,00 120,00

4 16-QAM 3/4 1 162,00 180,00

5 64-QAM 2/3 1 216,00 240,00

6 64-QAM 3/4 1 243,00 270,00

7 64-QAM 5/6 1 270,00 300,00

8 256-QAM 3/4 1 324,00 360,00

9 256-QAM 5/6 1 360,00 400,00

Ta6bnuua N 12. MapameTpbl ANA 4Yucna NpPocTpaHCTBEHHbIX NOTOKOB Nss = 3, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Homep | Monyisanus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUs
MCS 3alIUTHBIA UHTEPBAJI 3aIUTHBIN
800 He unTepan 400 He
0 BPSK 172 1 40,50 45,00
1 QPSK 172 1 81,00 90,00
2 QPSK 3/4 1 121,50 135,00
3 16-QAM 172 1 162,00 180,00
4 16-QAM 3/4 1 243,00 270,00
5 64-QAM 2/3 1 324,00 360,00
6 64-QAM 3/4 1 364,00 405,00
7 64-QAM 5/6 1 405,00 450,00




8 256-QAM 3/4 1 486,00 540,00

9 256-QAM 5/6 1 540,00 600,00

Ta6bnuua N 13. MapameTpbl ANA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 4, yucna
cBepToYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Homep | Monyisanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUs 5 y
MCS 3alUTHBIA UHTEPBAJ 3aLIUTHBINA
800 He unTepan 400 He
0 BPSK 172 1 54,00 60,00
1 QPSK 172 1 108,00 120,00
2 QPSK 3/4 1 162,00 180,00
3 16-QAM 172 1 216,00 240,00
4 16-QAM 3/4 1 324,00 360,00
5 64-QAM 2/3 1 432,00 480,00
6 64-QAM 3/4 1 486,00 540,00
7 64-QAM 5/6 1 540,00 600,00
8 256-QAM 3/4 2 648,00 720,00
9 256-QAM 5/6 2 720,00 800,00

Ta6bnuua N 14. MNMapameTpbl ANA 4Yucna NpPocTpaHCTBEHHbIX NOTOKOB Nss = 5, uucna
cBepTOYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Homep | Monymsnus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS
MCS 3alIUTHBIA UHTEPBAJ 3aIUTHBIN
800 He untepBain 400 He
0 BPSK 1/2 1 67,50 75,00
1 QPSK 1/2 1 135,00 150,00
2 QPSK 3/4 1 202,50 225,00
3 16-QAM 1/2 1 270,00 300,00
4 16-QAM 3/4 1 405,00 450,00




5 64-QAM 2/3 1 540,00 600,00
6 64-QAM 3/4 2 607,50 675,00
7 64-QAM 5/6 2 675,00 750,00
8 256-QAM 3/4 2 810,00 900,00
9 256-QAM 5/6 2 900,00 1000,00

Ta6bnuua N 15. MNMapameTpbl ANA 4Yucna NPOCTPAHCTBEHHbIX MOTOKOB Nss
cBepToYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Homep | Monynsauus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS y y
MCS 3alUTHBIN 3alUTHBIA UHTEPBAJ
uHTepBan 800 HC 400 nHC
0 BPSK 1/2 1 81,00 90,00
1 QPSK 1/2 1 162,00 180,00
2 QPSK 3/4 1 243,00 270,00
3 16-QAM 1/2 1 324,00 360,00
4 16-QAM 3/4 1 486,00 540,00
5 64-QAM 2/3 2 648,00 720,00
6 64-QAM 3/4 2 729,00 810,00
7 64-QAM 5/6 2 810,00 900,00
8 256-QAM 3/4 2 972,00 1080,00
9 256-QAM 5/6 2 1080,00 1200,00

Ta6bnuua N 16. MapameTpbl ANA 4Yucna NPOCTPAHCTBEHHbIX MOTOKOB Nss
cBepToYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) n npu 4aCTOTHOM pa3Hoce
MI'y (Bo3moxHa noanepiKka)

Homep | Monymsanus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUs
MCS 3aIUTHBIN 3alIUTHBINA UHTEpPBAJI
uHTepBan 800 HC 400 nHC
0 BPSK 172 1 94,50 105,00
1 QPSK 172 1 189,00 210,00

= 6, yncna

= 7, yncna
kaHanoB 40



2 QPSK 3/4 1 283,50 315,00
3 16-QAM 1/2 1 378,00 420,00
4 16-QAM 3/4 2 567,00 630,00
5 64-QAM 2/3 2 756,00 840,00
6 64-QAM 3/4 2 850,50 945,00
7 64-QAM 5/6 2 945,00 1050,00
8 256-QAM 3/4 2 1134,00 1260,00
9 256-QAM 5/6 2 1260,00 1400,00

Ta6bnuua N 17. MNMapameTpbl ANA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 8, uucna
cBepToYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanoB 40
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsuus Ckopoctb NEs CkopocTb nepesauu 1aHHbIx, MOuT/c
CXEMBI KOJUPOBAHUS y y
MCS 3aLUTHBINA 3aLIUTHBINA
unTepBan 800 HC unTepan 400 He
0 BPSK 1/2 1 108,00 120,00
1 QPSK 1/2 1 216,00 240,00
2 QPSK 3/4 1 324,00 360,00
3 16-QAM 1/2 1 432,00 480,00
4 16-QAM 3/4 2 648,00 720,00
5 64-QAM 2/3 2 864,00 960,00
6 64-QAM 3/4 2 972,00 1080,00
7 64-QAM 5/6 2 1080,00 1200,00
8 256-QAM 3/4 2 1296,00 1440,00
9 256-QAM 5/6 2 1440,00 1600,00

Ta6bnuua N 18. MNMapameTpbl AnNA ogHoOro npocTpaHcTBeHHoro notoka Nss = 1, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanos 80
MI'y (o6s3aTenbHO)

Howmep | Moaymsimust Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C

CXEMBI KOJIUPOBaHUsA
MCS 3aILUTHBIN 3aILUTHBIN




uHTepBan 800 HC unTepBan 400 He

0 BPSK 172 1 29,30 32,50

1 QPSK 172 1 58,50 65,00

2 QPSK 3/4 1 87,80 97,50

3 16-QAM 172 1 117,00 130,00
4 16-QAM 3/4 1 175,50 195,00
5 64-QAM 2/3 1 234,00 260,00
6 64-QAM 3/4 1 263,00 292,50
7 64-QAM 5/6 1 292,50 325,00
8 256-QAM 3/4 1 351,00 390,00
9 256-QAM 5/6 1 390,00 433,30

Ta6bnuua N 19. MNMapameTpbl ANA 4Yucna NPoOCTpPaHCTBEHHbIX NOTOKOB Nss = 2, yucna
cBepToYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) n npu 4actoTHOM pa3Hoce KaHanos 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Monymsnus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS y y
MCS 3alUTHBIN 3alUTHBIA UHTEPBAJ
unTepBan 800 HC 400 nHC
0 BPSK 1/2 1 58,50 65,00
1 QPSK 1/2 1 117,00 130,00
2 QPSK 3/4 1 175,50 195,00
3 16-QAM 1/2 1 234,00 260,00
4 16-QAM 3/4 1 351,00 390,00
5 64-QAM 2/3 1 468,00 520,00
6 64-QAM 3/4 1 526,50 585,00
7 64-QAM 5/6 2 585,00 650,00
8 256-QAM 3/4 2 702,00 780,00
9 256-QAM 5/6 2 780,00 866,70

Ta6bnuua N 20. MapameTpbl ANA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 3, uucna
cBepToYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) m npu 4actoTHOM pasHoce KaHanos 80



MI'y (Bo3moxHa noanepiKka)

Howmep | Moaynsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUS y y
MCS 3aLUTHBINA 3aLIUTHBINA
uHTepBan 800 HC unTepan 400 He
0 BPSK 1/2 1 87,80 97,50
1 QPSK 172 1 175,50 195,00
2 QPSK 3/4 1 263,30 292,5
3 16-QAM 172 1 351,00 390,00
4 16-QAM 3/4 1 526,50 585,00
5 64-QAM 2/3 2 702,00 780,00
6 -
7 64-QAM 5/6 2 877,50 975,00
8 256-QAM 3/4 2 1053,00 1170,00
9 256-QAM 5/6 3 1170,00 1300,00

Ta6bnuua N 21. MapameTpbl ANA 4Yucna NPoCcTpaHCTBEHHbIX NOTOKOB Nss = 4, yucna
cBepTOYHbIX KoaepoB Nes (yka3zaHo B Tabnuue) n npu 4actoTHOM pasHoce KaHanos 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsauus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJMPOBaHUS y y
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
unTepBan 800 HC 400 nHC
0 BPSK 172 1 117,00 130,00
1 QPSK 172 1 234,00 260,00
2 QPSK 3/4 1 351,00 390,00
3 16-QAM 172 1 468,00 520,00
4 16-QAM 3/4 2 702,00 780,00
5 64-QAM 2/3 2 936,00 1040,00
6 64-QAM 3/4 2 1053,00 1170,00
7 64-QAM 5/6 2 1170,00 1300,00
8 256-QAM 3/4 2 1404,00 1560,00




9 256-QAM 5/6 2 1560,00 1733,30

Ta6bnuua N 22. MapameTpbl ANA 4Yucna NpPocTpaHCTBEHHbIX NOTOKOB Nss = 5, uucna
cBepTOYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsanus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBbI KOJMPOBaHUS y y
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
unTepBan 800 HC 400 nHC
0 BPSK 172 1 146,30 162,50
1 QPSK 172 1 292,50 325,00
2 QPSK 3/4 1 438,80 487,50
3 16-QAM 1/2 2 585,00 650,00
4 16-QAM 3/4 2 877,50 975,00
5 64-QAM 2/3 3 1170,00 1300,00
6 64-QAM 3/4 3 1316,30 1462,50
7 64-QAM 5/6 3 1462,50 1625,00
8 256-QAM 3/4 4 1755,00 1950,00
9 256-QAM 5/6 4 1950,00 2166,70

Ta6bnuua N 23. MapameTpbl ANA 4Yucna NpPocTpaHCTBEHHbIX NOTOKOB Nss = 6, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanoB 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Moaynsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBI KOJUPOBAHUS
MCS 3aIUTHBIN 3alIUTHBIA UHTEPBAJI
unTepBan 800 HC 400 HC
0 BPSK 1/2 1 175,50 195,00
1 QPSK 1/2 1 351,00 390,00
2 QPSK 3/4 1 526,50 585,00
3 16-QAM 1/2 2 702,00 780,00
4 16-QAM 3/4 2 1053,00 1170,00
5 64-QAM 2/3 3 1404,00 1560,00




6 64-QAM 3/4 3 1579,50 1755,00
7 64-QAM 5/6 4 1755,00 1950,00
8 256-QAM 3/4 4 2106,00 2340,00
9 -

Ta6bnuua N 24. MNMapameTpbl ANA 4Yucna NPOCTPaHCTBEHHbIX NOTOKOB Nss = 7, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pa3Hoce KaHanos 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBbI KOJMPOBaHUS y 5
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
unTepBan 800 HC 400 nHC
0 BPSK 172 1 204,80 227,50
1 QPSK 172 1 409,50 455,00
2 QPSK 3/4 3 614,30 682,50
3 16-QAM 172 2 819,00 910,00
4 16-QAM 3/4 3 1228,50 1365,00
5 64-QAM 2/3 4 1638,00 1820,00
6 -
7 64-QAM 5/6 6 2047,50 2275,00
8 256-QAM 3/4 6 2457,00 2730,00
9 256-QAM 5/6 6 2730,00 3033,30

Ta6bnuua N 25. MNMapameTpbl AnA 4Yucna nNpocTpaHCTBEeHHbIX NOTOKOB Nss = 8, uucna
cBepTOoYHbIX KoaepoB Nes (ykaszaHo B Tabnuue) m npu 4actoTHOM pasHoce KaHanoB 80
MI'y (Bo3moxHa noanepiKka)

Howmep | Monynauus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBAHUS
MCS 3aIUTHBIN 3al[UTHBIA UHTEPBAJ
unTepBan 800 HC 400 nHC
0 BPSK 1/2 1 234,00 260,00
1 QPSK 1/2 1 468,00 520,00
2 QPSK 3/4 2 702,00 780,00




3 16-QAM 1/2 2 936,00 1040,00
4 16-QAM 3/4 3 1404,00 1560,00
5 64-QAM 2/3 4 1872,00 2080,00
6 64-QAM 3/4 4 2106,00 2340,00
7 64-QAM 5/6 6 2340,00 2600,00
8 256-QAM 3/4 6 2808,00 3120,00
9 256-QAM 5/6 6 3120,00 3466,70

Ta6bnuua N 26. MapameTpbl ANA ogHOro npocTpaHcTBeHHoro notoka Nss = 1, uucna
cBepToYHbIX KogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
My n 80+80 MI'y (Bo3mMoxHa noaaepxka)

Howmep | Monynsauus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBAHUS y y
MCS 3aLIUTHBINA 3alIUTHBIA HHTEPBAJI
uHTepBan 800 HC 400 nHC
0 BPSK 1/2 1 58,50 65,00
1 QPSK 1/2 1 117,00 130,00
2 QPSK 3/4 1 175,50 195,00
3 16-QAM 1/2 1 234,00 260,00
4 16-QAM 3/4 1 351,00 390,00
5 64-QAM 2/3 1 468,00 520,00
6 64-QAM 3/4 1 526,50 585,00
7 64-QAM 5/6 2 585,00 650,00
8 256-QAM 3/4 2 702,00 780,00
9 256-QAM 5/6 2 780,00 866,70

Ta6bnuua N 27. MNMapameTpbl ANA 4Yucna NpPoCcTpPaHCTBEHHbIX NMOTOKOB Nss = 2, yucna
cBepToYHbIX kKogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
Mly n 80+80 MI'y (Bo3mMoxxHa noaaepxka)

Homep | Moaymsust Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBAHUS
MCS 3aILUTHBIN 3aILUTHBIA UHTEPBAJ

unTepBan 800 HC 400 nHC




0 BPSK 1/2 1 117,00 130,00
1 QPSK 1/2 1 234,00 260,00
2 QPSK 3/4 1 351,00 390,00
3 16-QAM 1/2 1 468,00 520,00
4 16-QAM 3/4 2 702,00 780,00
5 64-QAM 2/3 2 936,00 1040,00
6 64-QAM 3/4 2 1053,00 1170,00
7 64-QAM 5/6 3 1170,00 1300,00
8 256-QAM 3/4 3 1404,00 1560,00
9 256-QAM 5/6 3 1560,00 1733,30

Ta6bnuua N 28. MapameTpbl ANA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 3, uucna
cBepToYHbIX kKogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160

My n 80+80 MI'y (Bo3mMoxHa noaaepxka)

Homep | Monymsanus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOJUPOBaHUS y y
MCS 3aIUTHBIN 3alUTHBIA UHTEPBAJ
unTepBan 800 HC 400 =HC
0 BPSK 172 1 175,50 195,00
1 QPSK 172 1 351,00 390,00
2 QPSK 3/4 1 526,50 585,00
3 16-QAM 172 2 702,00 780,00
4 16-QAM 3/4 2 1053,00 1170,00
5 64-QAM 2/3 3 1404,00 1560,00
6 64-QAM 3/4 3 1579,50 1755,00
7 64-QAM 5/6 4 1755,00 1950,00
8 256-QAM 3/4 4 2106,00 2340,00
9 -

Ta6bnuua N 29. MNapameTpbl ANA 4Yucna NPOCTPAHCTBEHHbIX MOTOKOB Nss

4, yucna

cBepToYHbIX kogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160

Mly n 80+80 MI'y (Bo3mMoxxHa noaaepxka)



Homep | Monymsnus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS y y
MCS 3aIUTHBIN 3alUTHBIA UHTEPBAJ
unTepBan 800 HC 400 =HC
0 BPSK 1/2 1 234,00 260,00
1 QPSK 1/2 1 468,00 520,00
2 QPSK 3/4 2 702,00 780,00
3 16-QAM 1/2 2 936,00 1040,00
4 16-QAM 3/4 3 1404,00 1560,00
5 64-QAM 2/3 4 1872,00 2080,00
6 64-QAM 3/4 4 2106,00 2340,00
7 64-QAM 5/6 6 2340,00 2600,00
8 256-QAM 3/4 6 2808,00 3120,00
9 256-QAM 5/6 6 3120,00 3466,70

Ta6bnuua N 30. MapameTpbl AnNA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 5, uucna
cBepToYHbIX kKogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
Mly n 80+80 MI'y (Bo3mMoxxHa noaaepxka)

Homep | Monymsnus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS y y
MCS 3aIUTHBIN 3alUTHBIA UHTEPBAJ
unTepBan 800 HC 400 =HC
0 BPSK 1/2 1 292,50 325,00
1 QPSK 1/2 2 585,00 650,00
2 QPSK 3/4 2 877,50 975,00
3 16-QAM 1/2 3 1170,00 1300,00
4 16-QAM 3/4 4 1755,00 1950,00
5 64-QAM 2/3 5 2340,00 2600,00
6 64-QAM 3/4 5 2632,50 2925,00
7 64-QAM 5/6 6 2925,00 3250,00
8 256-QAM 3/4 8 3510,00 3900,00
9 256-QAM 5/6 8 3900,00 4333,30




Ta6bnuua N 31. MNMapameTpbl ANA 4Yucna NpocTpaHCTBEHHbIX NOTOKOB Nss = 6, uucna
cBepToYHbIX kKogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
My n 80+80 MI'y (Bo3mMoxHa noaaepxka)

Homep | Monymsanus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS
MCS 3aIUTHBIN 3alIUTHBIA UHTEPBAJI
unTepBan 800 HC 400 =HC
0 BPSK 1/2 1 351,00 390,00
1 QPSK 1/2 2 702,00 780,00
2 QPSK 3/4 2 1053,00 1170,00
3 16-QAM 1/2 3 1404,00 1560,00
4 16-QAM 3/4 4 2106,00 2340,00
5 64-QAM 2/3 6 2808,00 3120,00
6 64-QAM 3/4 6 3159,00 3510,00
7 64-QAM 5/6 8 3510,00 3900,00
8 256-QAM 3/4 8 4212,00 4680,00
9 256-QAM 5/6 9 4680,00 5200,00

Ta6bnuua N 32. MNMapameTpbl ANA 4Yucna NPoCcTpPaHCTBEHHbIX NOTOKOB Nss = 7, uucna
cBepToYHbIX KogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
My n 80+80 MI'y (Bo3mMoxHa noaaepxka)

Homep | Monymsnus Ckopoctb NEs CkopocTb nepesauu 1aHHbIX, MOuT/C
CXEMBI KOAUPOBaHUS
MCS 3aIUTHBIN 3alIUTHBIA UHTEPBAJI
unTepBan 800 HC 400 nHC
0 BPSK 1/2 1 409,50 455,00
1 QPSK 1/2 2 819,00 910,00
2 QPSK 3/4 3 1228,50 1365,00
3 16-QAM 1/2 4 1638,00 1820,00
4 16-QAM 3/4 6 2457,00 2730,00
5 64-QAM 2/3 7 3276,00 3640,00
6 64-QAM 3/4 7 3685,50 4095,00




7 64-QAM 5/6 9 4095,00 4550,00

8 256-QAM 3/4 12 4914,00 5460,00

9 256-QAM 5/6 12 5460,00 6066,70

Ta6bnuua N 33. MapameTpbl AnA 4Yucna nNpocTpaHCTBEHHbIX NOTOKOB Nss = 8, uucna
cBepToYHbIX kKogepoB Nes (ykazaHoO B Tabnuue) n npu 4aCTOTHOM pa3Hoce KaHanoB 160
My n 80+80 MI'y (Bo3mMoxxHa noaaepxka)

Homep | Monymsus Ckopoctb NEs CkopocTb nepesiauu 1aHHbIX, MOuT/C
CXEMBI KOAMPOBaHUS
MCS 3aIUTHBIN 3alIUTHBIA UHTEPBAJI
unTepBan 800 HC 400 =HC
0 BPSK 1/2 1 468,00 520,00
1 QPSK 1/2 2 936,00 1040,00
2 QPSK 3/4 3 1404,00 1560,00
3 16-QAM 1/2 4 1872,00 2080,00
4 16-QAM 3/4 6 2808,00 3120,00
5 64-QAM 2/3 8 3744,00 4160,00
6 64-QAM 3/4 8 4212,00 4680,00
7 64-QAM 5/6 9 4680,00 5200,00
8 256-QAM 3/4 12 5616,00 6240,00
9 256-QAM 5/6 12 6240,00 6933,30

2.1. OmumbKu co3Be3us nepenaTinka npuBeeHsl B Tadbmume N 34.

Ta6bnuua N 34. OwnGKM co3Be3ana nepepaTymka

Crioco0 Moy sy u CpennekBaaparuueckoe (CKB) 3Hauenne ommoku
OTHOCUTEIIbHAS CKOPOCTh Moaysiiuu, 1b, He Oomee
KOJIMPOBaHUs

BPSK 1/2 -5

QPSK 1/2 -10
QPSK 3/4 -13
16-QAM 1/2 -16
16-QAM 3/4 -19




64-QAM 2/3 22
64-QAM 3/4 -25
64-QAM 5/6 -27
256-QAM 3/4 -30
256-QAM 5/6 -32

2.2. OTHOCHTENbHAS HECTAOMIIBHOCTh YaCTOTHI TIEpeaaTIrKa cocTaiseT He Gonee 20 x 1076,
OTHOCHTEbHAS HECTAOMIILHOCTH TAKTOBOM YacTOTHI cocTaBiisieT He Goee 20 x 1076,

YacroTa nepenaTynka M TaKTOBAs YacTOTa IOJIy4aeTCs C IOMOIIBIO OAHOIO U TOTO YK€ OINOPHOIO
re’epaTopa.

Jns renepanuu kananoB 160 MI'n u 80+80 MI't BO3MOXHO HCIOJIB30BAHKUE JIBYX T'€HEPATOPOB
OIIOPHOM YacTOTHI, IO OJHOMY I Ka)KJIOM M3 HWXKHEW M BEpxHEHl dacTed kaHana, mupuHod 80 MI'm.
®aza curHanoB ynoMsHyTsIx yacteit 80 MI'1 He koppenupoBaHa.

2.3. YpoBHH MOOOYHBIX U3ITyYCHHI NIepeaaTyrKa npuBeieHs! B Tabnume N 35.

Tabnuua N 35. YpoBHM NOOOYHBLIX N3NyYeHUN NnepepaTymKa

Jwnanazon yacrot, [ T MaxkcumanbHas MOIHOCTD [ITupuna monocsl

ERP, nbm nponyckanus, Kl 1
0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 - 0,0875 -36 100
0,0875-0,118 -54 100
0,118-0,174 -36 100
0,174-0,23 -54 100
0,23-0,47 -36 100
0,47 - 0,862 -54 100
0,862 -1,0 -36 100
1,0-5,15 -30 1000
5,35-5,47 -30 1000
5,725 - 26,0 -30 1000




2.4. TpeOoBaHMS K MOJABICHUIO MIOMEX OT KaHAJOB MPH MaKETHOW OIIUOKe < 10%, nnuHe nmakerta
4096 GaiiT 1 ypoBHe curHasia Ha 3 1b BbIlIe ypOBHS YyBCTBUTEIILHOCTH NpHUBeieHbI B Tabmuue N 36.

Ta6nuua N 36. NogasneHne nNomex OT KaHanos, Npu nakeTHon owmnbke < 10%, AnvHe
nakeTta 4096 6anT n ypoBHe curHana Ha 3 Ab Bbllle YPOBHSA YyBCTBUTENbHOCTHU

Mopynsauus Ckopoctb ITonaBnenue B cocenHem ITongaBnenue B HE coceTHEM
KOJIMPOBaHUs kanaie (1b) kanaue (1b)
Kanan Kanan Kanan Kanan 80 +
20/40/80/160 | 80+80 MI'y | 20/40/80/160 | 80 MI'n
MI'n MI'n

BPSK 172 16 13 32 29
QPSK 172 13 10 29 26
QPSK 3/4 11 8 27 24
16-QAM 172 8 5 24 21
16-QAM 3/4 4 1 20 17
64-QAM 2/3 0 -3 16 13
64-QAM 3/4 -1 -4 15 12
64-QAM 5/6 -2 -5 14 11
256-QAM 3/4 -7 -10 9 6
256-QAM 5/6 -9 -12 7 4

3. TpeOoBaHMs K MacKe CIIEKTpa U3Ty4aeMOro CUTHaIA.

3.1. Macka cnekTpa U3J1y4aeMoro CUrHaja Ipu 4acTOTHOM pasHoce kaHanoB 20 MI' npuBeneHna Ha
pucyHke 1.
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YactoTa, Mg

[Ipumeuanue. PexxuM nsmepenuii:

pPHUCYHKeE 2.

2. Hlupuna nosockl yactoT BuaeoduibTpa - 30 kI,

Pucynok 1. Macka cnekrpa curtana (20 MI'n)
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1. [lnpuHa 10J10CHI MPOITyCKaHUs MO IPOMEXYTOUHOM yactore (nanee - IT4) - 100 kI'w.

[Ipu wucnonb3oBanun B oOOpyaoBaHuM KoHurypamuun MIMO wMacka crnekTpa H3Iy4aeMoro
CUTHaJIa Ka)kJI0Tr0 U3 MepeJaTunKOB COOTBETCTBYET 3HAUEHUSM, IPUBEJCHHBIM Ha PUCYHKE 1.

3.2. Macka crekTpa U3J1y4aeMoro CUrHaja pu 4acTOTHOM pasHoce kaHanoB 40 MI' npuBeneHna Ha

Yacrora, Mg

IIpumeuanue. PexxuM nsmepenuii:

1. Hupuna nosnocs! npomyckanus no 1Y - 100 xI'a.

2. Hlupuna nosockl yactoT BuaeoduibTpa - 30 kI,



Pucynok 2. Macka cnekrpa curtana (40 MI'n)

[Ipu wucnonb3oBanun B o0OpyaoBaHuM KoHurypamuu MIMO wMacka crnekTpa H3Iyd4aeMoro
CUTHaJIa Ka)kJI0Tr0 U3 MepeJaTUnKOB COOTBETCTBYET 3HAUEHUSM, IPUBEJICHHBIM Ha PUCYHKE 2.

3.3. Macka cnekTpa U3J1y4aeMOoro CUrHaja pu 4acTOTHOM pasHoce kaHanoB 80 MI' npuBeneHna Ha
pHUCyHKe 3.

4 Criexrpams 147 INTOTHO CTH MOIUHOCTH

0z6

-20 75
-28 5B

Yacrore, MI'n

420 80 41 -39 39 41 80 120
IIpumeuanue. PexxuM nsmepenuii:

1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.

2. Hlupuna nosockl yactoT BuaeoduibTpa - 30 kI,

Pucynok 3. Macka cnekrpa curtana (80 MI'n)

[Ipu wucnonb3oBanun B oOOpyaoBaHuM KoHurypamuun MIMO wMacka crnekTpa H3Iy4aeMoro
CUTHaJIa Ka)kJI0Tr0 U3 MepeJaTUnKOB COOTBETCTBYET 3HAUEHUSM, IPUBEJCHHBIM Ha PUCYHKE 3.

3.4. Macka crnekTpa M31y4aeMoro CUrHaja Ipu 4aCTOTHOM pa3Hoce KaHajoB 160 MI' npusenena
Ha pUcyHke 4.



$ Cnem.'p SNBHAAZ INIOTHOCT: MOIIEIOCTH
0 2B
-20 ab
-28 1B
-0 ¥ N
Yacrora, MIMx
240 -160 81 78 79 81 160 240

IIpumeuanue. PexxuM nsmepenuii:
1. Hupuna nosnocs! npomyckanus no 1Y - 100 xI'a.
2. Hlupuna nosockl yactoT BuaeoduibTpa - 30 kI,
Pucynok 4. Macka cniekrpa curnana (160 MI')

3.5. Macka choekTpa H3Iy4yaeMoro CHUTrHajla IpU YacTOTHOM pas3Hoce kaHaioB 80+80 MI'n
IIPUBEJICHA HA PUCYHKE 5.



, CriexTpambHan MUOTHOCTS MOLHOCTH , CriexTpanbHai DIOTHOCTD MOIHOCTH

B
B

]

'\ 30 MTI'y, racka 2

1
i
i
A

80 M@y macka l

b e e v

5
B
B

-287b .28 7B

1

1
1
]
]
t
i
4
1
1
!
i
¥

- i ko s e, B 0

[T R

.

1 ‘ **

; - i

T
] i > H v 1 "
RE R R 12 UYacroraMIm 42 o 41 @ ¢ % &4 @ 12 Uscrora My

-ﬁh‘q“-H““‘a“_‘u ChIeKTpﬂHBH&X (’dﬂﬂ’#ﬂr”fam—
A

F—%T---ﬁ.ﬂ"*'-vﬂ- oad
3
B
(1
-SRI SV S
A ‘
&
B

8
bod
Gk

b IoTHOCTS
0 25 MOIHOCTH Obujaz Macka criexTpa
ﬁ = (XapHaR )
1 ] 1
. 1'20“5' E Hu ozpa w3 geyx
O6e 80 MI'y macxu B i) ! &0 M@ mac 0K He urdeeT
HMMEIOT 3HAYUEHU, J sHaueruy, Domsnnge Hen
bommsume wem -40 zF u !
1

\___ . v passsre -20 zB
<\ .~ MMEHBLIME HEM MM
—

pesrsie 0 zb

k

MesbLMe e -20 #B

.\‘-......

iy
&

P

I : ot i
RIS L I @@ o 1o 10 20 Yacrora MI'mg
< Domes . Hexogman | Tl Hexogman Bomee ___

BBICOXO® macka 1 CyMMa macka 2 BBICOKO®

JHAMeHNKE JHaUeHMe

po= g
A of s o

IIpumeuanue. PexxuM nsmepenuii:
1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.
2. Hlupuna nosiocsl yactoT BuaeoduibTpa - 30 kI,
Pucynoxk 5. Macka cniekrpa curnana (80+80 MI')

[Ipu wucnonb3oBanun B oOOpynoBaHuM KoHuryparmuu MIMO wMacka crnekTpa H3Iy4aeMoro
CUTHAJIa Ka)KJI0T0 U3 IepeJaTYMKOB COOTBETCTBYET 3HAYCHUAM, IIPUBEACHHBIM HA PUCYHKE 5.

4. TpeboBanus Kk nmapamerpam npuemuuka paauonocrymna st BITJ TOC cranmapra 802.11ac.

4.1. MaKkcUMANbHBIH yPOBEHb BXOAHOTO CHTHANA TIPH MaKeTHOM ommbke < 10% u 1iuHe maketa 4
096 0Gaiit cocraBisier He MeHee 30 n1bwm.

4.2. YpoBHU NMapa3UTHBIX H3JIy4YEeHUI MPUEMHUKA NpuBeAeHbI B Tabiuie N 37.

Ta6nuua N 37. YpoBHM napa3suTHbIX U3NTy4Y€HUN NPpUeMHUKa

Juana3oH gacrort, [ T YpoBeHb apa3UTHBIX [IvprHa onock




U3JIy4eHui, He 6onee, 1bm npomnyckanus, K’

0,03 -1 -57 100

1-26 47 1000

4.3. TpeGoBaHuUs K UyBCTBUTEIBHOCTH PUEMHHKA MTpUBEACHBI B Tabmuie N 38.
MunuMansebii yposens CBU curmama Ha BXoAe NpPHEMHHKA NpH MakeTHoi ommbke < 10% u
nnuHe nakera 4096 GalT He MpeBbIIAeT 3HAUYCHUH, MpUBEIEeHHBIX B Tabmuie N 38, B 3aBUCUMOCTH OT

IIUPUHBI KaHalla, BUJ1a MOOYJIAIUHU U CKOPOCTH KOAUPOBAHUS.

Ta6nuua N 38. YyBCcTBUTENLHOCTbL NPUEMHMKa

Monynsauus CxopocTb UyBcTBUTEIHHOCTE He Ooiee, 1bM
KOJIUPOBAHUS
[Iupuna [Mupuna [MIupuna [MIupuna
OJIOCHI 1OJIOCHI OJIOCHI OJIOCBI
4acToT 4acToOT 4acToT 4acTOT KaHajia
kaHama 20 | xanana 40 ka"aina 80 | 160 MI'y u 80
MI'1q MI'g MI'g + 80 MI'u
BPSK 12 -82 -79 -76 -73
QPSK 172 -79 -76 -73 -70
QPSK 3/4 =77 -74 -71 -68
16-QAM 12 -74 -71 -68 -65
16-QAM 3/4 -70 -67 -64 -61
64-QAM 2/3 -66 -63 -60 -57
64-QAM 3/4 -65 -62 -59 -56
64-QAM 5/6 -64 -61 -58 -55
256-QAM 3/4 -59 -56 -53 -50
256-QAM 5/6 -57 -54 -51 -48

[Ipu ucnonb3oBanuu B oOOpynoBaHuM KoHurypanuun MIMO mnpuBeneHHBIE BbIIIE 3HAYCHHS
IIPUMEHUMBI JJI KaXK10I0 U3 IIPUEMHUKOB.

5. IlpocTpancTBeHHO-BpeMeHHOe Oounoe koauposanue (STBC).

Jl1g nmoBBIIEHUST HAJASKHOCTH INE€peNayu BO3MOXHa nojajepkka pexxuma STBC. OtoT pexxum He
npumeHsiercs B pexume MU.

B stom pexume Nss dYHcaa TpPOCTPAHCTBEHHBIX IOTOKOB oToOpaxarorcs B NSTS uncna
MIPOCTPAHCTBEHHBIX MOTOKOB cornacHo Tadbmuie N 39, rae iSTS - Homep mpocTpaHCTBEHHOTO MOTOKA, d -



o0o03HaYeHne UH(OPMAIIMOHHOTO CUMBOJIA, * - 0003HAYEHHE ONepalMi KOMIUIEKCHOTO COIPSDKEHUS, 2m
u 2m+l - wuHAEKCh WHGPOPMALMOHHBIX CHUMBOJOB, diSTS - wuH(bOpMAIMOHHBIE CHMBOJIBI IIOCIE
oroOpaxxenns STBC. IIpu ucnons3oanuu STBS ncnonps3yercs 4eTHOE YHUCIIO YHCIIA TPOCTPAHCTBEHHBIX
notokoB NSTS = 2Nss. Korga STBS ne ucnonbszyercs, NSTS = Nis.

Ta6nuua N 39. Oto6paxeHne MHPOPMALMUOHHBLIX CMMBOJIOB CUTHaNbHOro co3Be3aus
ana STBC

NSTS Nss iSTS diSTS, 2m diSTS, 2m+1
2 1 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
4 2 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
3 d2,2m d2,2m+1
4 -d*2,2m+1 d*2,2m
6 3 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
3 d2,2m d2,2m+1
4 -d*2,2m+1 d*2,2m
5 d3,2m d3,2m+1
6 -d*3,2m+1 d*3,2m
8 4 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
3 d2.2m+1 d2,2m+1
4 -d*2,2m+1 d*2,2m
5 d3,2m d3,2m+1
6 -d*3,2m+1 d*3,2m
7 d4,2m d4,2m+1
8 -d*4,2m+1 d*4,2m

6. Pexumpr SU-MIMO u DL-MU-MIMO Beamforming mo3BOJSIOT HAampaBlsiTh CHTHAJBI C
MOMOIIIbI0 HECKOJIBKUX aHTEHH (YCTpOHCTBO (pOpMHUPOBAaHUS AUarpaMMbl HApaBICHHOCTH) Ha OCHOBE
CBEICHMH O KaHaJIe CBSA3M JUIsl YJIy4IIEHUS IPOIYCKHONW CIIOCOOHOCTH.



B pexume SU-MIMO Bce nmpocTpaHCTBEHHBIE MOTOKM B IEPEIaBa€MOM CHUTHAJIE MPUHUMAIOTCS
OJTHOY a0OHEHTCKOMN CTaHIIUEH.

B pexume DL-MU-MIMO Beamforming Hemepecekaromyecs IMOJIMHOXKECTBa — YHCIa
MIPOCTPAHCTBEHHBIX MMOTOKOB MPUHUMAIOTCS PAa3TMYHBIMU A00OHEHTCKUMH CTaHIIUSAMHU.

7. PerynupoBanue momHoct nepeaauu (TPC).
Jrana3oH peryinpoBaHus MOIIHOCTH NEPEAAYM HAYMHAETCS ¢ CAMOT'0 HU3KOr0 3HAa4E€HUs1, KOTOPOE,
o MeHble Mepe Ha 6 nb, HUXKe 3HAYEHUI CNEKTPAJbHONW TUIOTHOCTH MOIIHOCTH, NMPHUBEICHHOU B

tabmune N 40 nns yerpoticts ¢ TPC.

[MoxnepxxuBaercs pabota ycrporictea 6e3 TPC. [IpuMeHuMbIe 3HaUEHUS B 3TOM CITydae MPUBEACHBI
B Tabmuie N 40.

Ta6bnuua N 40. lMpepenbHble 3HavyeHua cpegHen UMM un cpegHen cnekTpanbHOM
nnotHoctn UM npu paboTe Ha MakCUManbLHOW 3asiBJIEHHOW MOLLHOCTU

Jlnamna3oH 4acTor, Beixognas cpeansist OUNM, | CpenHss crieKTpanbHast IJIOTHOCTb
MI'1t nbm OUUM, nbM/MI 11
TPC bes TPC TPC be3 TPC
5150 - 5350 23 20/23 <1> 10 7/10 <2>
5470 - 6425 30 27 17 14
IIpumeuanus:

1) 3nauenne 20 nbMm npuMeHseTcs KpoMe ciydas I[epeaad Juisl I0JIOC, KOTOpbIe
MOJIHOCTBIO MomnafarT B auana3oH 5150 - 5350 MI'm, B 3TOoM cilydyae HpUMEHsIETCA
3HaueHue 23 nbm.

2) 3nauenne 7 nbm/MI'1 mpuMmeHsieTcs KpoMe ciydas mepenad Jis IMOJIoC, KOTOpbIe
MOJIHOCTBIO MomnafarT B auana3oH 5150 - 5350 MI'm, B 3TOoM cilydyae HpUMEHsIETCA
3Havyenue 10 nbm/MI'1.

ITpunoxxenne N 10.2

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA
K NMAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC
CTAHOAPTA 802.11AD



Cnucok U3MEHSIIOUUX IOKYMEHTOB
(BBenens! [Iprkazom Munkomcsszu Poccun ot 22.04.2015 N 129)

1. TpeboBanus k mapamerpam obopyaoBanus paguonoctyna aias BIIJI TOC cranmapra 802.11ad
npuBeIeHb! B Ta0nwie N 1.

Ta6bnuua N 1. TpeboBaHua k napameTpam obopyaoBaHusa paguogoctyna ansa bl TOC
ctaHpgapra 802.11ad

HaumenoBanwue nmapamerpa 3HaueHue mapameTpa
Jlnama3on 4acToT 57-661Tn
Pexumsr pabotst DMG CPHY, SC PHY, OFDM PHY, SC PHY c manoi
(¢pusnueckue ypoau (PHY)) MOIIIHOCTBIO
Texnonorus ¢puznyeckoro SC, OFDM
ypoBHs (PHY)

NSD Yucno nogHecymux Asas nepesadyu JaHHbIX - 336.

NSP Yucno nuioTHbIX NOAHECYIIHX - 16.

NDC Yucno DC nognecymux - 3.

NST O6miee uuciio mogHecymux - 355.

NSR Yucno nogHecynmx, 3aHUMaOINX ITOJOBUHY BCEH 1osockl - 177.
YacToTHBIN pa3HOC MEXy MOJHECYIIMMHU - 5,15625 MI'nt (2640 MI'y/512).
Yacrora nuckperuzanuu OFDM - 2640 MI L.

Ckopoctb nepenaun yunos SC - 1760 MI'w.

Ckopoctb nepenaun yunos CPHY - 1760 MI'

Bun monyisanuu

CPHY DBPSK (Differential BPSK)

OFDM SQPSK (Spread QPSK), QPSK, 16QAM, 64-QAM

SC 7 )2-BPSK, 7 /2-QPSK, 7 /2-16-QAM

SC ¢ Manoi MOITHOCTBIO 7 2-BPSK, 7 /2-QPSK

TexHOoI0ruK KOJUPOBaHUS Yetripe koga LDPC (Low-Density Parity-Check, LDPC),
C pa3HOU CKOPOCTHIO M OOIIEH JITUHOM KOJOBOTO CJIOBA
672 Outa

Coucranue BHentHero koja RS (Read Solomon)
N 6mounoro xona wim koga SPC (single parity check)
(nns pexxuma SC ¢ Masnoil MOIITHOCTBIO)

CKopocTH KOAUPOBAHUS 1/2,5/8, 3/4, 13/14

KonuuectBo cxem moaynsiuuu u |0 ... 31
kogupoBanust MCS 0 nns CPHY




1..12 mna SC PHY
13 ... 24 nua OFDM PHY
25 ... 31 mgna SC PHY ¢ masoii MOIITHOCTBIO

TexHos10THs NCII0JIB30BAHUS Beamforming (¢opmupoBanue auarpaMmbl
y3KOHAITPaBJIECHHON aHTEHHBI HaIpaBJICHHOCTU aHTEHHBI)

2. TpeOoBaHUS K YaCTOTHBIM KaHAJIAM:

LenTpanbHas yacToTa KaHaja ONpenessieTcs cieayomuM oopazom: LlenTpanbHas yacToTa KaHaia
= HauanpHas yacTora kaHanoB + YacToTHbIN pa3HOC KaHaOB X HoMep kanaia.

HauanwHas yactora kaHanoB coctasisger 56,16 I'T.
YactoTHbIl pa3HOC KaHaioB cocTasisgeT 2160 MI'w.
Howmepa kananos pashsl 1, 2, 3, 4.

3. TpeOoBaHMs K MacKe CIIEKTpa U3Ty4aeMOro CUTHaA.

Macka criekTpa U3J1y4aeMoro CUrHaia puBeeHa Ha pUcyHKe 1.

1 Criexrpanpiad IMIOTHOCTS MONTHOCTH

-17 zb
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[Ipumeuanue. PexxuM nsmepenuii:
W3mepenus npoBoAsATCS U1 HAKETOB ATUTEIBHOCTH He Oornee 10 Mkc 6e3 00ydaronux mosieu.

[TuprHa Mosock! MPOIyCKaHUA U3MEPUTENBbHOTO huinbTpa coctasiser | MIm.
Pucynok 1. Macka criektpa u3iay4aemMoro cursaia

4. TpeboBaHUs K UyBCTBUTEIBHOCTH IPUEMHUKA MTPUBECHBI B Tabmuie N 2.

s maaexca MCS (0) makeTHast ommOKa cocTaBisieT He Oosiee 5% i makera JIMHOM 256 OaiiT
IpH yKa3aHHOM B Ta0nuiie N 2 MUHUMAIILHOM YPOBHE BXOJIHOTO CHUTHAJIA, OTPEACIIIEMOT0 Ha aHTEHHOM
nopre (moprax).

Hns npyrux 3naduenuil unnekca MCS (1..31) naketnas ommOka cocraBiser He Oonee 1% s
mmuHbl makera 4096 OalT mpu ykasaHHbIX B Tabmume N 2 B 3aBUCHMMOCTH OT uHAekca MCS
MUHHMAJIBHBIX YPOBHSAX BXOJHOT'O CUTHAINA, ONPEAE/IIEMbIX Ha aHTEHHOM TopTe (MopTax).



Tabnuua N 2. Tpe6oBaHMA K YyBCTBUTENbLHOCTU NPUEMHUKA

Howmep cxemsr MSC UyBCTBUTEIBHOCTH MpUeMHHKA (1bM)
0 -78
1 -68
2 -66
3 -65
4 -64
5 -62
6 -63
7 -62
8 -61
9 -59
10 -55
11 -54
12 -53
13 -66
14 -64
15 -63
16 -62
17 -60
18 -58
19 -56
20 -54
21 -53
22 -51
23 -49
24 -47




25 -64
26 -60
27 -57
28 -57
29 -57
30 -57
31 -57

5. ®opmat npeamOyIbl sBisgeTcs oomuM Jutst nakeroB OFDM u naketoB SC.

6. Yetsipe xona LDPC (Low-Density Parity-Check, LDPC) onpeneneno, ¢ pa3HOil CKOPOCTBIO U
o01eit IIMHOM KOJ0BOTro cjoBa 672 6ura.

7. Tlons 3arosioBKa M JaHHBIX MOJBEPraroTcsl CKpeMOIMPOBaHUIO ¢ momolibio onepanuu XOR u
OCIIEIOBATENLHOCTH, TEHEPUPYEMOH MOCPEACTBOM ToarHOMa S(X) = x’ + x* + 1.

8. Cremyrourue nocaenoBareabHOCTH ['oes nucnonp3yorces B mpeamOyiie, 3amuTHoM uHTepBaie SC
PHY u nponienype Beam refinement: Gal28(n), Gb128(n), Ga64(n), Gb64(n), Ga32(n), Gb32(n).

9. Pabota B pexumax DMG.

9.1. Pexum CPHY sBnsieTcs o0s3aTenbHbIM. B 3TOM peXuMe HCIONB3yeTcsl Takasl jK€ YHIIOBast
CKOpOCTb, Kak B pexume SC.

Jns CPHY B03MOXHBIE CKOPOCTH Tepeiadd MHGpoOpMauuu no panuokanary (MOuWT/c), BUIBI
MOJYJISIIIUH, CKOPOCTH KOJUPOBaHUS MPpUBEICHBI B Tadmuie N 3.

Ta6nuua N 3. NMapameTpbl ana pexuma CPHY

Homep cxemsl Bun monynsauun | Ckopocth koaupoBanus, | CKopocTh nepegadu
MCS He Oonee uHpopmanuu, e Oonee
0 DBPSK 1/2 27,5 Mobur/c

Jns kogupoBanus ucrnonbsyercs ko LDPC co ckopocThio MEHbIIIE WM paBHOH 1/2, moiyyaeMblii
¢ nomorpio Matpuiel LDPC co ckopocTsio 3/4.

OmmbKu co3Be3us nepenaTinka npruBeeHsl B Tadmuie N 4.

Ta6bnuua N 4. OwnGKK co3Be3ana nepepaTymka

Howmep cxembr MSC CpennexBaapatuueckoe (CKB) 3HaueHnue ommoku
Monynsiun, 1b, He Oonee




9.2. Pesxxum OFDM PHY sBasercst onuoHaIbHBIM.

Bo3MoskHbIe cKOpoCcTH mepenaud HWHGOpMAlMU IO pagauokaHary (MOuT/c), BHIBI MOIYJISILHNY,
ckopocTt kogupoBanus 1 pexruma OFDM PHY npusenenst B Tabmuie N 5.

Ta6nuua N 5. NMapameTpbl ana pexuma OFDM PHY

Homep Bun monynsauun CKopocTh KOAUPOBAHUS CkopocTb nepegauu
CXEMBI uHpopmanuu (Mout/c)
MSC

13 SQPSK 1/2 693,00

14 SQPSK 5/8 866,25

15 QPSK 1/2 1386,00

16 QPSK 5/8 1732,50

17 QPSK 3/4 2079,00

18 16-QAM 1/2 2772,00

19 16-QAM 5/8 3465,00

20 16-QAM 3/4 4158,00

21 16-QAM 13/16 4504,50

22 64-QAM 5/8 5197,50

23 64-QAM 3/4 6237,00

24 64-QAM 13/16 6756,75

CKopoCTH KOJUPOBaHUS, JUTMHA KOJOBOTO CIIOBA M YUCIIO OUT naHHbIX it koga LDPC npuBeneHs!
B Tabaute N 6.

Ta6nuua N 6. CkopocTu KOAUPOBaHUA, AJNTMHA KOAOBOIO CII0OBa M YUCIIO OMT AaHHbLIX ANA
kopa LDPC

CkopocTh KOIUPOBaHUS JlnuHa Ko1oBOro ciaoBa Yucno OUT NaHHBIX
12 672 336
5/8 672 420

3/4 672 504




13/16 672 546

OmmbKu co3Be3us nepenaTinka npruBeeHsl B Tadbmume N 7.

Ta6bnuua N 7. OwnGKM co3Be3ana nepepaTymka

Howmep Bun moxyssanuu CxopocTb CpennexBaaparuueckoe (CKB)
CXEMBI KOJIMPOBaHUS 3HAaYCHHUE OIMMOKH MOMYJISIIHH,
MSC 1b, e Ooiee

13 SQPSK 172 -7

14 SQPSK 5/8 -9

15 QPSK 1/2 -10

16 QPSK 5/8 -11

17 QPSK 3/4 -13

18 16-QAM 1/2 -15

19 16-QAM 5/8 -17

20 16-QAM 3/4 -19

21 16-QAM 13/16 -20

22 64-QAM 5/8 -22

23 64-QAM 3/4 -24

24 64-QAM 13/16 -26

9.3. Pexxum SC PHY.

Cxembr MSC ¢ Homepamu 1 - 4 sBistioTcs oOsi3aTenbHbIME, cxemMbl MSC ¢ HOmepamu 5 - 12
SBJIAIOTCS ONIIIMOHAJIbHBIMU.

Bo3MokHbIe cKOpocTH mepenaud HWHpoOpMalMU MO pagauokaHary (MOuT/C), BHIBI MOIYJISILIHNY,
ckopoctu kogupoBanus s SC PHY npuenens: B Tabmure N 8.

Ta6bnuua N 8. Bo3amoXxHble CKOpOCTU nepepavu mHcpopmauumm no pagmokaHany (MoéuT/c),
BUAbI MOAYyNSALUKU, CKOpocTu KoauposaHusa ana SC PHY

Howmep Bun Koadduument CkopocTb CkopocTb nepeauu
CXEMBI MOJYJISILIUH IIOBTOPEHMS KoaupoBanus | uHpopmaruu (MoOut/c)
MSC

1 7T /2-BPSK 2 1/2 385




2 7T 12-BPSK 1 172 770
3 7T 12-BPSK 1 5/8 962,50
4 7T ]2-BPSK 1 3/4 1155
5 T /2-BPSK 1 13/16 1251,25
6 7 12-QPSK 1 172 1540
7 7 12-QPSK 1 5/8 1925
8 7 12-QPSK 1 3/4 2310
9 7 12-QPSK 1 13/16 2502,50
10 7T 12-16QAM 1 172 3080
11 7T 2-16QAM 1 5/8 3850
12 7 )2-L6QAM 1 -3/4 4620

CKopoCTH KOJUPOBaHUS, JUTMHA KOJOBOTO CIIOBA M YUCIIO OUT naHHbIX it koga LDPC npuBeneHs!
B Tabxuue N 9.

Ta6nuua N 9. CkopocTu KOAUPOBaHUA, ANTIMHA KOAOBOIO CII0OBa M YUCIIO OUT AaHHbLIX ANA
kopa LDPC

CKopocCTh KOJUPOBaHUS JlnuHa KomoBoOro ciosa Yucno OUT NaHHBIX
172 672 336
5/8 672 420
3/4 672 504
13/16 672 546

Ommbxu co3Besnus nepenatunka g SC PHY nmpusenenst B Tabnune N 10.

Ta6bnuua N 10. OwnbGKM co3Be3ana nepepaTymka

Howmep Bun moxyssanuu CxopocTb CpennexkBaaparuueckoe (CKB)
CXEMBI KOJMPOBAHUS 3HAYCHHUE OIMMOKH MOMYJISIIHH,
MSC 1b, e Ooiee
1 7T 12-BPSK 1/2 ¢ moBTOpEeHUEM -6
2 7 12-BPSK 1/2 -7




3 7T /2-BPSK 5/8 -9
4 7T /2-BPSK 3/4 -10
5 7T 12-BPSK 13/16 -12
6 7T 12-QPSK 1/2 -11
7 7 12-QPSK 5/8 -12
8 7T 12-QPSK 3/4 -13
9 7 12-QPSK 13/16 -15
10 7 12-16QAM 172 -19
11 7 12-16QAM 5/8 -20
12 7 12-16QAM 3/4 -21

9.4. Pexxum SC PHY ¢ mManoi MOIIHOCTBIO SBIISIETCA OMIIMOHAIbHBIM.

B pexume SC PHY ¢ manoili MOIIHOCTBIO MCHOJB3YETCS Ta ke npeamOyia, uyTo U B pexkxume SC

PHY.

Bo3MoskHbIe cKOpoCcTH mepenaud HWHpOpMalMU MO pagauokaHary (MOWT/C), BHIBI MOIYJISLHNH,
CXEMBI KOJMPOBaHUs, F3PPEKTUBHBIE CKOPOCTH KoaupoBaHus s SC ¢ Majoi MOLTHOCTBIO PUBEACHBI B

Tabimue N 11.

Ta6bnuua N 11. Bo3amoXxHble CKOpPOCTU nepeaaym nHcpopmaumm no paguokaHany (Moéut/c),
BUAbI MOAYNSALUK, CXeMbI KoaupoBaHus, 3 peKkTUBHbIE CKOPOCTU KoaupoBaHua ans SC

C Manon MOLHOCTbIO

Howmep Bun O¢dexTuBHasT Cxema KoIMpOBaHUs CkopocTb
CXEMBI | MOAYJISALUU CKOpOCTh nepeaavu
MSC KOJUPOBaHUs uHpopMauu
(M6wut/c)
25 7T /2-BPSK 13/28 RS (224, 208)+bnounbrit 626
kon (16, 8)
26 7T 2-BPSK 13/21 RS (224, 208)+bnouHsrii 834
konx (12, 8)
27 7T 2-BPSK 52/63 RS (224, 208)+SPC (9, 8) 1112
28 7 12-QPSK 13/28 RS (224, 208)+bnouHsrii 1251
kon (16, 8)
29 7 12-QPSK 13/21 RS (224, 208)+bnouHsrii 1668




konx (12, 8)

30 7T )2-QPSK 52/63 RS (224, 208)+SPC (9, 8) 2224
31 7T 12-QPSK 13/14 RS (224, 208)+bnounsrii 2503
kox (8, &)

10. TexHoNOTrHWs HCHONB30BaHUS Yy3KOHampaBieHHOW aHTeHHbI Beamforming (dhopmupoBanue
JMarpaMMbl HAIPaBJICHHOCTH AaHTEHHBI).

Coenunenne Beamforming ycraHaBiMBaeTCs MOCIE YCIEUIHOTO 3aBepiieHust npouenaypsl BF
training.

Cranuun DMG ncnonb3yroT HEHAIPaBJIEHHbIE aHTEHHBI.

[Iporrecc Beam refinement wucnonb3yeTcs s yAydlleHUs KOH(PUIypalMyd JIUarpaMMel
HaNpaBJICHHOCTH Mepealoel U MPUEMHOM aHTeHH (BECOBBIX KO (UIIEHTOB aHTCHHBI).

B mnpouecce Beam refinement wucnons3yrorcs makersl BRP st HacTpoiiku mnpueMHOM H
NepeAaroluX aHTCHH.

st HacTpOMKM INPUEMHOM M IEPENAIOIIEC aHTEHH MCIOIb3YIOTCs mnakeTsl BRP nByx BHIOB:
nakeTsl BRP-RX (npuemnas cropona) u naketsl BRP-TX (nepegatomiasi ctopoHa).

Kaxnpiit maker BRB coctout u3z noneii: STF, CE, none nanneix, o0yuaroiiee mnojie, coaepxaiiee
obyuaroiee none AGC u obydarolee noje NpueMHUKA.

JimmrensHocts nakera BRB g pexuma SC PHY 3aBucut ot unaekca MSC u omnpenensercs
napamerpoM NCWmin, 3Ha4eHUs1 KOTOPOTo MpHUBeAeHBI B Tadbnuie N 12.

Ta6bnuua N 12. 3HayeHusa napameTpa NCWmin ansa naketoB BRB B pexxume SC

WNunexc Bun Koapduuuent |  CropocTb Ckopoctb NCWmin
MSC MOZYJISLIUN IIOBTOPEHMS | KOJUPOBAHUA | Ieperadu
JTAHHBIX
(M6wut/c)
1 7T 12-BPSK 2 1/2 385 12
2 7T 12-BPSK 1 1/2 770 12
3 7T 2-BPSK 1 5/8 962,50 12
4 7T 12-BPSK 1 3/4 1155 12
5 7T 2-BPSK 1 13/16 1251,25 12
6 7 /2-QPSK 1 1/2 1540 23
7 7 12-QPSK 1 5/8 1925 23




8 7 /2-QPSK 1 3/4 2310 23
9 7 12-QPSK 1 13/16 2502,50 23
10 7T 12-16QAM 1 1/2 3080 46
11 7T 2-16QAM 1 5/8 3850 46
12 7 12-16QAM 1 3/4 4620 46

[one AGC mpouenypst Beam refinement.

Jns npouenypsl Beam refinement mcnomnb3yrores nocienoBarenbHoctu ['onmes, Ga64 u Gbo64,
KOTOpBIE NepenatoTest ¢ momouisio Mmoayssitnu BPSK ¢ moBoporom ¢asbr Ha 51/2.

11. CnexTpalibHast IIIOTHOCTh MOLITHOCTH M MOIITHOCTh MEPeIaTyuKa.

MakcumManbHasi CEKTpalibHas IIOTHOCTh MOITHOCTH cocTaBisieT 13 nbm/MI'1 BHYTpH oMeIeHUsS
U BHE IOMEIIECHUS.

MaxkcumansHas DUVM nepenatunka cocrasisieT 40 1bm BHYTpH U BHE IOMEILLIEHUS.

[Ipu wuCHONB30BaHMM AHTEHHOW CHUCTEMBl YIOMSHYThIEe TpeOOBaHMS TNPUMEHSIOTCA UL
KOH(UTypaIy aHTeHH, KOTopasi MPUBOIUT K Hanbounbieir SUVM.

12. HecTaOuIbHOCTH YaCTOTHI MIEpeAaTInKa.
OTHOCHTEBHAS HECTAOMIILHOCTh YaCTOTHI IIEpeaTyrKa cocTassier He Gonee 20 x 1076,
OTHOCUTENbHAS. HECTAOMIBHOCTh TAKTOBOM YacTOThI cocTaBisgeT He 6onee 20 x 107°.

13. YpoBHU MOOOYHBIX M3IIyUYEHHH MepeaTynKa npuseaeHs! B Tadmuue N 13.

Tabnuua N 13. YpoBHM NOBOUYHBLIX N3NYyYEeHUN NnepepaTymKa

Jwnanason yactor, [Tl YpoBeHb MOOOYHBIX [IvprHa 110I0CHI

U3Jlly4eHu, 1bm npomyckanus, Kl g
0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 - 0,0875 -36 100
0,0875-0,118 -54 100
0,118-0,174 -36 100
0,174 - 0,23 -54 100
0,23 - 0,47 -36 100




0,47 - 0,862 -54 100
0,862 -1,0 -36 100
1,0 - 132 -30 1000

14. YpoBeHb napa3uTHBIX U3JIyUYEeHUH MpUEeMHUKA puBeeH B Tabuuie N 14.

Ta6nuua N 14. YpoBeHb napasuTHbIX U3NTy4Y€HUN NPpUeMHMKa

ITonoca wacror YpoBeHb napa3suTHBIX U3iIydeHul He | M3MmepurenbpHas mosnoca
IIPEBBILLIACT
0,03IT-11ITn -57 nbm 100 xI'x
1ITo-1321Tn -47 nbm 1 MI'g
ITpunoxxenne N 10.3
K [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX
B Auanaszone ot 30 MI'u no 66 I'T1y
TPEBOBAHUA

K MNAPAMETPAM OBOPYOBAHUA PAOUOLAOCTYNA ANA bNA TOC

CTAHOAPTA 802.11AX

Crurcok N3MCHAIOMIUX NJOKYMCHTOB

(BBenens! [Iprkazom Munkomcsszu Poccun ot 06.07.2020 N 321)

1. TpeboBanus k mapamerpam obopynoBanus paauonoctyna ais bIIJI TOC npuBeaens! B Tabmmuie

N 1.

Taonuua N 1.

HaunmenoBanue napamerpa

3HaueHue napameTpa

Jnanazon yactot

(2400 - 2483,5) MI'11, (5150 - 5350) MTI'1, (5650 - 6425)
MI'g

Ywucno morokoB MIMO,
HE MCHEE

bazoBag cranuus - 4;
AOOHEHTCKas CTaHLUA - 2




Yucno morokoB MIMO,
He 0oJiee

ITapameTpsl pexuma

He 6onee 8 monp3oBateneil oqHoBpeMeHHO, He Ooee 4

DL MU MIMO MIPOCTPAHCTBEHHBIX MOTOKOB Ha MOJIH30BATEINS C O0IUM
YHCIIOM MPOCTPAHCTBEHHBIX TOTOKOB He Ooee §
Meron OFDMA

MYJIbTHILTICKCUPOBAHHUS
CIIEKTpa

[ITupuna kanana

20 MI'u, 40 MI'n, 80 MI'n, 80+80 MI'ny, 160 MI1.

Komnuecto MOAHCCYIIUX B
KaHaJIc

234, 468, 980, 980+980

Paznoc mexny
MMOJHECYLIUMU

78, 125 k't

Bun monyisiiuun

BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM u 1024-QAM

TexHonoruu KogupoBaHUs

HBonunoe kogupoBanue BCC u LDPC xonupoanue ¢
IIPOBEPKOM HA YETHOCTh

CKopocTh KOAMPOBaHUS

1/2,2/3,3/4u5/6

KonuuectBo BUI0OB
MOAYJISILIUUA U KOJUPOBAHUS

(MCS)

12 (0...11)

JlonoHUTEIbHEIC
TEXHOJIOTHH

OFDMA, DL MU MIMO, UL MU MIMO, Beamforming

3alUTHBIA UHTEPBAJ
OFDMA

0,8 mxc, 1,6 MKc, 3,2 MKC

JInuTensHOCTh CHMBOJIA
OFDMA

12,8 MKc

[Tonnepxka ciienyrommx
[1apaMeTpoB (OMIMOHAIBHO)

Cxembl MSC 8 - 11 (11 aOOHEHTCKOM CTaHITUN);
Bo3moxna noazeprkka mupunsl kaHana 160 MI'n u 80+80
MT'11 (onioHaNbHO 111 A00OHEHTCKOM CTAHIINH )

2. 3HadyeHMs] TapaMeTpPOB CKOPOCTH MEpeAaud JaHHBIX 10 pPaJuOKaHally, THIbl MOAYJISALMH,

CKOpPOCTH KOJUPOBaHUS pUBeACHbI B Tabaumax NN 2 - 5.

IIpu 3TOM CKOpOCTH IE€pefayu JaHHBIX 10 PAJIUOKAHAILY YBEJIIMYUBACTCS NPONOPLUOHAIBHO YUCITY

IIpOCTpaHCTBEHHBIX MOTOKOB NSS (NSS = 1...8).

Ta6nuua N 2. Tpe6oBaHMA K napameTpam AN OQHOro NPOCTpPaHCTBeHHOro notoka NSS =

1 Ana 234 nogHecywWwMX AaHHbIX U LUMPUHBLI Nonockl kKaHana 20 MMy,




Howmep Bun Ckopoctb CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBl | MOIYJSIIHMU | KOJUPOBAHHSA
MSC 3aIUTHLIN 3aIUTHLINA 3amuTHLIN
untepsan 0,8 | unrepsan 1,6 | unrepsan 3,2
MKC MKC MKC
0 BPSK 1/2 8,6 8,1 7,3
1 QPSK 1/2 17,2 16,3 14,6
2 QPSK 3/4 25,8 24,4 21,9
3 16-QAM 1/2 34,4 32,5 29,3
4 16-QAM 3/4 51,6 48,8 43,9
5 64-QAM 2/3 68,8 65,0 58,5
6 64-QAM 3/4 77,4 73,1 65,8
7 64-QAM 5/6 86,0 81,3 73,1
8 256-QAM 3/4 103,2 97,5 87,8
9 256-QAM 5/6 114,7 108,3 97,5
10 1024-QAM 3/4 129,0 121,9 109,7
11 1024-QAM 5/6 1434 1354 121,9

Ta6nuua N 3. Tpe6oBaHMA K napameTpam AN OQHOro NPOCTpPaHCTBeHHOro notoka NSS =

1 Ana 468 nogHecyLWwMX AaHHbLIX U LUMPUHBLI Nonockl kKaHana 40 MINy,

Howmep Bun Ckopoctb CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBl | MOIYJSIIHMU | KOJUPOBAHMSA
MSC 3aIUTHLINA 3aIUTHLINA 3amuTHLIN
untepsan 0,8 | unrepsan 1,6 | unrepsan 3,2
MKC MKC MKC
0 BPSK 1/2 17,2 16,3 14,6
1 QPSK 1/2 34,4 32,5 29,3
2 QPSK 3/4 51,6 48,8 43,9
3 16-QAM 1/2 68,8 65,0 58,5
4 16-QAM 3/4 103,2 97,5 87,8
5 64-QAM 2/3 137,6 130,0 117,0
6 64-QAM 3/4 154,9 146,3 131,6




7 64-QAM 5/6 172,1 162,5 146,3
8 256-QAM 3/4 206,5 195,0 175,5
9 256-QAM 5/6 2294 216,7 195,0
10 1024-QAM 3/4 258,1 243.,8 2194
11 1024-QAM 5/6 286,8 270,8 243,8

Ta6nuua N 4. Tpe6oBaHMA K napameTpam AN OQHOro NPOCTpPaHCTBeHHOro notoka NSS =

1 ana 980 nogHecyWwMX AaHHbIX U LUMPUHBLI Nonockl kKaHana 80 MINy,

Howmep Bun Ckopoctb CkopocTb nepesauu 1aHHbIX, MOuUT/C
CXEMBl | MOIYJSIIMU | KOJUPOBAHHSA
MSC 3aIUTHLINA 3aIUTHLINA 3amuTHLIN
untepsan 0,8 | unrepsan 1,6 | unrepsan 3,2
MKC MKC MKC
0 BPSK 1/2 36,0 34,0 30,6
1 QPSK 1/2 72,1 68,1 61,3
2 QPSK 3/4 108,1 102,1 91,9
3 16-QAM 1/2 144,1 136,1 122,5
4 16-QAM 3/4 216,2 204,2 183,8
5 64-QAM 2/3 288,2 2722 245,0
6 64-QAM 3/4 3243 306,3 275,6
7 64-QAM 5/6 360,3 340,3 306,3
8 256-QAM 3/4 432,4 408,3 367,5
9 256-QAM 5/6 480.4 453,7 408,3
10 1024-QAM 3/4 5404 5104 459.,4
11 1024-QAM 5/6 600,4 567,1 510,4

Ta6nuua N 5. Tpe6oBaHMA K napameTpam AN OQHOro NPOCTpPaHCTBeHHOro notoka NSS =
1 ana 980+980 noaHecyLwWMX AaHHbIX U WUPUHBI Nosockl KaHana 160 MMy 1 80+80 MINy,

Howmep
CXEMBI

MSC

Bun
MOYJISILAN

CxopocTb
KOOUPOBAHUS

CkopocTb nepesauu 1aHHbIX, MOuUT/C

3aIUTHLINA
unTepsan 0,8
MKC

3aIuUTHLINA
uHTepBan 1,6
MKC

3amuTHLIN
uHTepBan 3,2
MKC




0 BPSK 1/2 72,1 68,1 61,3
1 QPSK 1/2 144,1 136,1 122,5
2 QPSK 3/4 216,2 204,2 183.8
3 16-QAM 1/2 288,2 272,2 245,0
4 16-QAM 3/4 4324 408,3 367,5
5 64-QAM 2/3 576,5 5444 490,0
6 64-QAM 3/4 648.5 612,5 5513
7 64-QAM 5/6 720,6 680,6 612,5
8 256-QAM 3/4 864,7 816,7 735,0
9 256-QAM 5/6 960,7 907,4 816,6
10 1024-QAM 3/4 1080,9 1020,8 918.,8
11 1024-QAM 5/6 1201,0 1134,2 1020,8

3. Macku cnekTpa M3J1y4aeMoro CUMIrHajla IpU 4acTOTHOM pasHoce kaHaioB 20 MI'n, 40 MI'n, 80
MI'u, 160 MI'm u 80+80 MI'm must obopymoBanusi paamopoctyma ans BIIJI TOC npuBenens Ha
pucyHkax 1 - 5.

4 Criexrparm e nto1S0CTs MOLHO U1
.20 18
-28 25
40 2B
~ Hacrors, M’y
30 20 «18,5 8,75 ' 3,75 105 i1 30

Pucynok 1. Macka criektpa u3:1y4aeMoro CUraja npy 4aCTOTHOM
pasHoce kanainos 20 MI'g



4 Criexrpsimnast rroTaocts MONMOCYH

loss
.‘w é
Qacrors, MMy
60 40 205 195 ‘ 19,5 20,5 40 60
Pucynok 2. Macka criekTpa U3;1y4aeMoro CUrHajia py 4aCTOTHOM
paszHoce kanainos 40 MI'g
4 Crrexrpaminan rtorHoCcTs MOLMOCTH
0zE
1
28 7B
40 75
Harrors, My
- »
120 86 405 39,5 39,5 40,5 80 120

Pucynok 3. Macka criekTpa u3;1y4aeMoro CUrHaja py 4aCTOTHOM
paszHoce kanainos 80 MI'ng



1 Crexrpamnan ruromsoct MoLpocTi
0 2B
4

-20 7B

"
4025

Yacrors, My
-240 -160 160 240

865 19,5 795 80,5

Pucynok 4. Macka criekTpa U3;1y4aeMoro CUrHajia py 4aCTOTHOM
paszHoce ka"aioB 160 MI'n

4 Cnexspammex anowioeTs MOLEOCTH
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< Bomss . Hexompen | Jleme | . Hexozsex Bones

BHICOKOE Macex | cysoma  mecks 2 BHICOKOL

THENSEE suasTese

PucyHok 5. Macka criekTpa U3j1y4aeMoro CUrHajia Ipu 4aCTOTHOM



pasHoce kaHainos 80+80 MI'1g

3HaueHus NMapaMEeTPOB MACKH CIIEKTPa M3JIy4aeMOI'0 CUTHalla KaXAo0ro u3 nepeaardyukon ams BIT/I
TOC npu ncnonp3zoBanuu B 060pyaoBanuu koHpurypaun MIMO npuBeneHs! Ha pucyHkax 1 - 5.

4. TpeOoBaHUs K 3HAYCHUSAM MOJYJISl BEKTOpA OUIMOKM CHUTHAIBHOTO CO3BE3JHUS NepeAaTduKa JUls
BI1JI TOC npuseznens! B Tadbmuie N 6.

Ta6bnuua N 6.
Tun Mmoxynsuuu u oTHOCUTENbHAsA ckopocTh |  CpennexBagparudeckoe (CKB) 3naueHue
KOJIMPOBaHUS OIIMOKU MOIYJISAH, HEe Oonee nb
BPSK 1/2 -5
QPSK 1/2 -10
QPSK 3/4 -13
16-QAM 1/2 -16
16-QAM 3/4 -19
64-QAM 2/3 -22
64-QAM 3/4 -25
64-QAM 5/6 -27
256-QAM 3/4 -30
256-QAM 5/6 -32
1024-QAM 3/4 -35
1024-QAM 5/6 -35

5. OTtHOcuTeNbHAsT HECTAOMIBHOCTh TAKTOBOW YAacTOTHI M 4acTOoThl mepemarynka mius BIIJ] TOC
coctasisieT He 6omnee 20 - 10°% B auanazonax yactor 5 [T u 6 I'Tu u He Gonee 25 - 10° B quanazone
yactot 2,4 I'T'1.

Jns renepanuu kananoB 160 MI'n u 80+80 MI'y nomyckaercst UCTIOIB30BAHKUE JIBYX T'€HEPATOPOB
OIIOPHOM YacTOTHI, 10 OJHOMY I Ka)KJIOM M3 HWKHEW M BEpXHEH dacTed kaHana, mupuHod 80 MI'm.
®aza curnanos g yacte 80 MI'1 He koppenupoBaHa.

6. TpeGoBaHus K mapaMmeTpaM MakcuMalbHOW MomHocTH nepeaatunka aias BI1J] TOC npuseneHs
B Tabmmue N 7.

Taonuua N 7.

HaunmenoBanue napamerpa 3HaueHue MaKCUMaJIbHON MOLTHOCTHU B
II0JIOCAxX PagnuovacTor,




MI'g

5150 - 5350

5650 - 6425

MaxkcumanbHast MOIITHOCTh TepenaTunka, 1b/BT

-10

0

7. YpoBHH mOO0YHBIX H3nydeHuil nepenatuuka st BIIJI TOC B 3aBUCMMOCTH OT AMana3oHa
4acTOT NpuBeAeHbI B Tabaumax N 8 - 9.

Ta6bnuua N 8. YpoBHM NOGOYHBLIX u3nyvyeHun nepenatyuka ana bl TOC B guana3oHe
yacToT (2400 - 2483,5) MI'y

Jlnana3on vactort, I'T1 YpoBHH TOOOYHBIX U3ITydeHUH, HE Oolee, TbM

B paGouem pexnme B pexume oxunanus
0,03 - 1,00 -36 -57
1,00 - 12,75 -30 -47
1,80 - 1,90 -47 -47
5,15-5,30 -47 -47

Ta6bnuua N 9. YpoBHM No6GoYHbIX u3ny4yeHnn nepeaatymka ana b TOC B guanasoHax

yacToT (5150 - 5350) MI'y v (5650 - 6425) My

Jwnamna3on yacror, [Tt YpoBHH TOOOYHBIX [[vprHa 110I0CHI

u3Iy4YeHul, He 6onee, 1bm npomyckanus, KI'm
0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 - 0,0875 -36 100
0,0875-0,118 -54 100
0,118-0,174 -36 100
0,174 - 0,23 -54 100
0,23 - 0,47 -36 100
0,47 - 0,862 -54 100
0,862 -1,0 -36 100
1,0-5,15 -30 1000
5,35-5,65 -30 1000




6,425 - 26,0

-30

1000

8. TpeboBanus k napamerpam npuemuuka st BIIJ] TOC.

TpeboBaHMs K YyBCTBUTEIIFHOCTH NPUEMHHUKA IpuBeieHbl B Tadbmuie N 10.

Tao6nuua N 10.

Bun CkopocTb UyBCTBUTEIBHOCTH TPHUEMHUKA HE Ooee, 1bm
MOJYJISIIMM | KOOUPOBa
HUS [Mupuna [Mupuna [Mupuna [MIupuna
II0JIOCHI YaCTOT | ITOJIOCHI YACTOT | IIOJIOCHI YaCTOT | ITOJIOCHI YaCTOT
kaHana 20 kaHana 40 kaHana 80 kaHana 160
MI'n MI'n MI'n MI'n nnum
80+80 MI'
BPSK 172 -82 -79 -76 -73
QPSK 172 -79 -76 -73 -70
QPSK 3/4 =71 -74 -71 -68
16-QAM 172 -74 -71 -68 -65
16-QAM 3/4 -70 -67 -64 -61
64-QAM 2/3 -66 -63 -60 -57
64-QAM 3/4 -65 -62 -59 -56
64-QAM 5/6 -64 -61 -58 -55
256-QAM 3/4 -59 -56 -53 -50
256-QAM 5/6 -57 -54 -51 -48
1024-QAM 3/4 -54 -51 -48 -45
1024-QAM 5/6 -52 -49 -46 -43

MaxkcumanbHbI YpOBEHb BXOJHOTO CHTHAJIA MPU MaKeTHOH omubke He 6osee 10%, 1umHe makera
4096 6aiiT cocraBnsietr He MmeHee MuHyC 30 1bm B muanasonax yactor 5 ['mu 6 I'T u He MmeHnee Munyc 20

nbm B nuanazone 2,4 I'T.

[IpuBenennsie Bele TpeboBanust k npueMHukam i BIIJI TOC pacnpocrpassitoTcss Ha

NIPUEMHUKH, TpUMEHsieMble B KoHpurypauuu MIMO.

TpeboBaHus K ypOBHIM MOAABICHHS TIOMEX OT KaHAJIOB MpHU MakeTHO omubdke menee 10%, amuHe
naketa 4096 GaiiT u ypoBHe curHana Ha 3 1b BbllIe YPOBHS YyBCTBUTEIIHOCTH NPUBEACHBI B Ta0nuie N

11.

Tao6nuua N 11.




Bun CxopocTh | YpOoBHHU NOAABJICHUS CUTHAJIA B | YPOBHU MO/IABJICHUS CUTHAJIA B
MOJYJISIUUHA | KOOUPOBA coceHeM KaHaie, 1b KaHaJie (3a UCKII0YEHUEM
HUS cocenHero), n1b
Kanan Kanan 80+80, Kanan Kanan 80+80,
20/40/80/160, MI'g 20/40/80/160, MI'g
MI'1g MI'1g
BPSK 1/2 16 13 32 29
QPSK 1/2 13 10 29 26
QPSK 3/4 11 8 27 24
16-QAM 1/2 8 5 24 21
16-QAM 3/4 4 1 20 17
64-QAM 2/3 0 -3 16 13
64-QAM 3/4 -1 -4 15 12
64-QAM 5/6 -2 -5 14 11
256-QAM 3/4 -7 -10 9 6
256-QAM 5/6 -9 -12 7 4
1024-QAM 3/4 -12 -15 4 1
1024-QAM 5/6 -14 -17 2 -1

9. YpoBHM mapa3utHbeiX u3nydeHuidl npuemHuka ans BIIJ[ TOC B 3aBUCHMMOCTH OT Iuana3oHOB
4acToT NpuBeeHbI B Tabmumax N 12 - 13.

Ta6bnuua N 12. YpoBHM napa3suTHbIX U3NyYeHUN NpUeMHUKa B AManasoHe YacTtoT (2400 -
2483,5) MIlNy

JuanazoH gacror, [T VY poBHM Napa3uTHBIX U3ITyueHHi, He Oosee, 1bm
0,03 - 1,00 -57
1,00 - 12,75 -47

Ta6bnuua N 13. YpoBHM napa3suTHbIX U3NyYeHUN NpUeMHuUKa B aManasoHe YacTtoT (5150 -
5350) MI'y u (5650 - 6425) MI'y

VY poBHM Mapa3uTHBIX U3ITyueHHi, He Oosee, 1bm

0,03 - 1,00 -57




1,00 - 26,00

NMPU MAKCUMAINBbHOW 3ATPY3KE

[Tpunoxenne N 11

K [IpaBunam npuMeHeHus: 000py10BaHUS
paguonocryna. Yacrts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA
K MAPAMETPAM LUUPUHbI MNONOCbLI YACTOT U3JNTYYEHUA NMEPEOATHUKA

1. Ins obopynoBanust panuonoctymna mist BIIJ T3C, paboratomiero B quama3zonax 4actotr jmo 11
ITu ¢ curnanamu 0e3 pacUIMpeHHs CIEKTpPa, JOMYCTHMbIC 3HaYCHHUS HEOOXOAMMOW HMIMPHHBI MOJIOCHI
94acTOT, KOHTPOJBHON HIMPUHBI MOJIOCHI YaCTOT U YPOBEHb BHEMOJIOCHBIX M3JIyUYE€HHH PacCUUTBHIBAIOTCS
no hopmynam, mpuBeaeHHbIM B Tabmuie N 1.

Tabnuua N 1. ®opmynbl ana pacyeta 3Ha4eHUM HeOOGXOAUMOM LWMPUHbI NOSIOCHI
YacCTOT, KOHTPOJILHOM LWMPUHbI NOJNIOCHI YaCTOT U YPOBHS BHEMOJIOCHbIX U3NyYeHUN

Knacc Heobxonnmas KonTponsaa | [lInpuna nomaockt [Ipumeuanue
W3ITyYeHUs IIMPUHA TTOJIOCHI S ITUPUHA 9acTOT 10
yacToT By, ['q IIOJIOCHI YPOBHIO MUHYC
yacTtot Bk, 40, 50,
I'm 60 nb, I'nx
(BHETOJNIOCHBIE
U3ITy4EHUs)
1 2 3 4
AMITTUTYTHO-(ha30Bast MAHUTTYJISIIUS
Hecymias Bu =R /logS, Bk =1,5Bua |B4o=1,7Bu = Jl1st curHanos, y
MaHUIyIupoB |rae R - ckopocts 1,13Bk npu KOTOPBIX
aHHas I10 nepenaqu, OuT/c; S - 3HAUYCHUU S =4 | OTHOCHTCILHOE
aMIUIATYJIC U | IO3UUHUOHHOCTh OM BpeMs
¢daze D1W, YCTAHOBJICHHS
D7W UMITyJbca anbgha
~ 0’5
YacTtoTHast MAHUITYJISIIHAS
= = - ' —
YacroTHas BH =2.4R /m’ Bx ' 2,3B11}6/ B.4'o BKI[/%,86 m' = 2D/R, rae
MaHUITYJIS S e (m'+ 12)"° [(m'+ 12)"°] D - nuxoBas
npu nepenaue |41 0,5<=m'<1,5 JIeBHALIUS




udpoBo Bu=12R + 24D, B.so = Bk[4 - (m" |yacToThI;
unpopmanuu | 1s 1,5 <=m'< 5,5 +8)4] R - cKOpoCTh
F1D, F7D Ba=1,9R +2,1D, nepenayn OuT/c
g 5,5 <=m' <20 B.so = BK[4,8 -
(mu + 5)1/3]
YacToTHas Bu=KgR, roe Kg B Bx =1,2Bx B.so=1,2Bk  |YacroTHas
MaHuTyJsus, | Tabmume N 2 MaHUTTYJISIUS C
MHOI'OKaHaJIbH Bso=1,4Bx |T'ayccoBeiM
as mepegada ¢ubTpOM
F7D, F7TW, B.6o = 1,6Bk
F7DD, FTWD
®da3oBast MaHUITYJISALHSL
OpnnokananeH |Bu=KR/log:S,tne |Bk =1,4Bu B.4o=1,86Bx |4 <K <20 nns
ast nepenada, |R - ckopocTb Bk =2,8KR BPSK 6e3
¢azoBas nepeaayu, our/c; /logaS <*> B.so =3,28Bx | punpTpanum;
Manunysus | K - koo dumuenr; 1,5 <K <4 nug
G1D, GIE, S - NO3UIIMOHHOCTD B.so =5,7Bx BPSK ¢
GIF, GIW oM ¢bubTpanueit
MHorokasanb |Buy = 2,5R / logzs Bk = 1,2BH By = 1,17BK 8PSK mmm 16PSK
Has Tiepeaayva
G7D, G7E, B.so = 1,67Bx
G7F, GTW
B.so = 3,33Bx
Bu=KgrR/ Ings Bk = 1,4BH B = 1,4BK Eciu
Kr - k03¢ punment M30BITOYHOCTh
HU30BITOYHOCTH B.so = 1,8 /2,3Bk |1mcu yka3bIBaeTcs
KOJMPOBAHUS TPU B IIPOILIEHTAX,
UCTIPABJICHUHU OIIMOOK Bs0=2,5/3Bx |[Kr=1+mcu/
100
Bu=KR Bk = 1,4BH B = 2,6BK BPSK ¢
K=1,5/2 ¢bubTpanueit
B.so = 4,6Bx
Bu=KR BPSK 6e3
K =4(95%) / 20(99%) B.so=8,2Bx | punbrpanuu
G9D Bu=R Bk = 1,2Bnu B.o=1,17Bk |QPSK
B.so =1,7Bk
B.so = 3,33Bx

CrpaBouno: <*> Jlns pacuera oruOaromiell MUPHUHBI MMOJIOCH! U3yueHus (3HaueHus: By, B.so, B.so,
B.70) ucnonw3yercs BennunHa By nipu 3HaueHuu S = 4.




2. 3aBucumoctu koddpounmenta Kg (BT) npusenenst B Tabnure N 2.

BT - HopMmupoBaHHas mojioca GUIbTpa, paBHas MPOU3BEACHUIO MOJIOCH (pubTpa HaA ypoBHE -3 1b
Ha JUIMTEJILHOCTD IIEPEAAadn OAHOI0 KOJOBOIO 3JIEMEHTA.

Tabmuua N 2. 3aBucumoctu ko3 dunuenra Kg (BT)

BT beckone 1 0,7 0,5 0,3 0,25 | 0,15 [Ipumeuyanue
YHOCTD
Kg(BT) 1,28 1,14 | 1,1 1,07 | 0,93 | 0,86 | 0,70 CpemHsis

0,94 0,80 | 0,70 | 0,67 | 0,53 | Oxsart mojocsl 95%
1,28 1,03 | 091 | 0,86 | 0,70 | Oxsat mosocsl 99%
2,81 1,20 | 1,06 | 1,00 | 0,83 | OxBar moaockl 99,8%

Tun MSK GMSK

MOTYJISIITAH

3. dns obopynoBanus panuonoctymna mist bITJ T3C, paboratomero B nuanazoHax gactor 2400 -
2483,5 MI'1 co CKOpOCTBIO Mepefaun JaHHBIX Mo paguokanany 1; 2; 5,5; 6; 9; 11, 22 Mowut/c, macka
CIEKTpa MpUBEJEHA HA PUCYHKE 1.

/\
0 oB
-30 nB
-50 nB
I I >
-22 Mo -11 MI'g f +11 MI'g +22 MI'g

[Ipumeuanue: Pexxum usmepeHui:
1. Hupuna nosnocs! nponyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 100 MTI'.

3. lllupuna monockl yactoT BuaeopmibTpa - 100 kI 1.

Pucynok 1. Macka criektpa uis 000py10BaHUs paHoOA0CTyIa
st BITJ] T3C, paboratomiero B nuanazoHax 9actot 2400 -
2483,5 MI'11 co cKOpOCThIO MEpeAAaUn JAHHBIX 10 paAHOKaHATY
1;2;5,5;6;9; 11,22 Mout/c



4. Jlns obopynoBanus paauonoctymna ans BIIJ] T3C, paboraromero B auama3onax gactotr 2400 -
2483,5 MI'1 co ckOpoCThIO TIepenadyu JaHHBIX MO paauokanamy 12; 18; 24; 36; 48; 54; 108 Mowur/c,
Macka CIeKTpa IpHuBeeHa Ha PUCYHKE 2.

b
Onb ?
-201b
-281b
-400b
»
-30 20 -11 -9 f. +9 +11 +20 +30 fow MI'm

IIpumeuanue: Pexxum usmepeHui:
1. upuna nosocs! nponyckanus no ITY - 100 xI'a.
2. IMonoca o630pa - 100 MI'.

3. lllupuna nmonockl yactoT BuaeopmnbTpa - 30 k.

Pucynok 2. Macka criektpa uis 000py10BaHuUs paHoA0CTya
st BITJ] T3C, paboTaromiero B 1uana3oHax 4acToT
2400 - 2483,5 MI'11, 5150 - 6425 MI'11 co CKOpPOCThIO TIEpeiavn
JMaHHBIX 1O paguokaHainy 12; 18; 24; 36; 48; 54; 108 Mourt/c

5. lns obopynoBanus paauonoctymna s BITJ] T3C, pabGoraromero B auamnazoHe gactor 5150 -
6425 MI'1 co CKOpOCTBIO Tepeayu JaHHBIX M0 paauokaHamry 6, 12, 18, 24, 36, 48, 54, 108 Mowut/c ¢
KaHaJbHBIM pazHocoM 20 MI', Macka criekTpa U3ay4yaeMoro CUrHajla IpUBEIeHa Ha PUCYHKE 2.

6. Jlns obopynoBanus paauonoctyna s BIIJ] T3C, pabGoraromero B auamnazoHe gactor 5150 -
6425 MI'y, Mmacka CeKTpa U3Jy4yaeMoro CUrHajla IpUBeIeHa Ha PUCYHKE 3.

7. dnst o6opynoBanus paguonocryna mist BITJ] T3C, paboraromiero B nuamnazoHax 4actot 3,4 - 3,6
ITo, 10,15-10,30 [T, 10,50 - 10,65 I'T', Mmacku ciekTpa NpUBEACHBI HA PUCYHKaX 4, 5.



Onp =
-271b
-32nb
-501B >

[Ipumeuanue: Pexxum usmepeHui:

1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.

2. IMonoca o630pa - 100 MI'.

3. lllupuna monockl yactoT BuaeopmnbTpa - 30 k1.

Pucynok 3. Macka criektpa uis 000py10BaHUs paHoA0CTya
st BITJ] T3C, paboratomiero B nuanazone yactot 5150 - 6425 MI'n

YacToThl Ui CHEKTPAIBbHBIX MacOK (PUCYHOK 3) mpuBeeHbI B Tadauie N 3.

Tabnuua N 3. YacToTbl ANA cnekTpanbHbIX Macok (PUCYHOK 3)

KananbHbIH A, MI'n B, MI'it C,MIn1 D, MI'ng
paszHoc, MI'nt

10 4,75 5,25 9,75 14,75

20 9,5 10,5 19,5 29,5

N (N/20)x 9,5 (N/20) x 10,5 (N/20) x 19,5 (N/20) x 29,5
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Pucynok 4. Macku criektpa i 000py1oOBaHUs PaJHOA0CTyIIa
st BITJT T3C ¢ Bunamu moaynsinuu QPSK, 16QAM, 64QAM
YacToThl Ui CHEKTPAIBbHBIX MacOK (PUCYHOK 4) mpuBeeHb! B Tadbauie N 4.
Tabnuua N 4. YacToTbl ANA cnekTpanbHbIX Macok (PUCYHOK 4)
Yacrora, MI'11
1 2
Bua monynsauun QPSK
KananpHblii pasHoc, Touka A Touka B Touka C Touka D Touka E
MI'n 0 nb -25 nb -25 nb -45 nb -45 nb
1,75 0,8 1,4 1,85 3,5 4,375
3,5 1,5 2,5 3,7 6,8 8,75
7,0 2,8 5,6 7,0 14 17,5
14 5,6 11,2 14 28 35




28 11,2 224 28 56 70
Bua monynsauuun 16QAM
KananpHblii pasHoc, Touka A Touka B Touka C Touka D Touka E
MI' 0 nb -32 nb -37 nb -50 nb -50 nb
1,75 0,8 1,4 1,85 3,5 4,375
3,5 1,5 2,5 3,7 7,0 8,75
7,0 2,8 5,6 7,0 14 17,5
14 5,6 11,2 14 28 35
28 11,2 224 28 56 70
Bua monynsauun 64QAM
KananpHblii pasHoc, Touka A Touka B Touka C Touka D Touka E
MI'g 0 nb -37 nb -42 nb -50 nb -50 nb
1,75 0,8 1,4 1,85 3,5 4,375
3,5 1,5 2,9 3,7 7,0 8,75
7,0 2,8 5,6 7,0 14 17,5
14 5,6 11,2 14 28 35
28 11,2 224 28 56 70
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IIpumeuanue. PexxuM nsmepenuii:
1. Hupuna nosnocs! npomyckanus no 1Y - 100 xI'a.
2. IMonoca o630pa - 100 MTI'.
3. llupuna monockl yactoT Buaeopmnbtpa - 0,3 k1.
Pucynok 5. Macku criektpa s 000py/10OBaHuUs
pamuonoctyna aiust BIIJ T3C ¢ OFDM curnanom
YacToThl Ui CHEKTPAIBbHBIX MaCOK (PUCYHOK 5) mpuBeeHbI B Tadmuie N 5.
Tabnuua N 5. YacToTbl Ansa cnekTpanbHbIX MacoK (PUCYHOK 5)
Yacrota, MI'g
Bup curnana - OFDM ¢ QPSK
Kananpnsii paznoc, | Touka A | Touka B | Touka C | Touka D | Touka E | Touka F
MI'g 0 nb -8 nb -25 nb -27 nb -50 nb -50 nb




3,5 1,75 1,75 2,5 3,7 7,0 8,75
7,0 35 35 5,0 7,4 14 17,5
14 7,0 7,0 10,0 14,8 28 35
28 14,0 14,0 20,0 29,6 56 70
Bun curnana - OFDM ¢ 16QAM
Kananpnsii paznoc, | Touka A | Touka B | Touka C | Touka D | Touka E | Touka F
MI'g 0 nb -8 nb -27 nb -32 nb -50 nb -50 nb
3,5 1,75 1,75 2,5 3,7 7,0 8,75
7,0 3,5 3,5 5,0 7,4 14 17,5
14 7,0 7,0 10 14,8 28 35
28 14,0 14,0 20 29,6 56 70
Bun curnana - OFDM ¢ 64QAM
Kananpnsii paznoc, | Touka A | Touka B | Touka C | Touka D | Touka E | Touka F
MI'g 0 nb -8 nb -32 nb -38 nb -50 nb -50 nb
3,5 1,75 1,75 2,5 3,7 7,0 8,75
7,0 35 35 5,0 7,4 14 17,5
14 7,0 7,0 10 14,8 28 35
28 14,0 14,0 20 29,6 56 70

8. lnst obopymoBanus panguopoctymna mis bIIJ] T3C, paboratomiero B quamna3zonax 4actot 24,25 -

29,5 ITn, 40,5 - 43,5 I'Tu, Macku cekTpa NpUBEJACHBI HA PUCYHKaX 6, 7.

YacToThl Ui CHEKTPAIBbHBIX MACOK (PUCYHOK 6) mpuBeeHbI B Tadauie N 6.
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Pucynok 6. Macku criektpa it 000py10BaHUS PaJHOI0CTyIIa
qutst BITJT T3C ¢ Bupamu moaymnsinuu QPSK, 16QAM
Tabnuua N 6. YacToTbl ANA cnekTpanbHbIX Macok (PUCYHOK 6)
Yacrtora, MI'11
Bua monynsaunn QPSK
KananpHslii pasHoc, Touka A | ToukaB | Touka C | ToukaD | ToukaE
MI'n 0 nb -23 nb -23 nb -45 nb -45 nb
3,5 1,5 2,8 3,7 7 8,75
7,0 2,8 5,6 7,0 14 17,5
14 5,6 11,2 14 28 35
28 11 19 25 45 70
56 18 32 40 70 140

Bua monynsauun 16QAM




KananpHslii pasHoc, Touka A | ToukaB | Touka C | ToukaD | ToukaE
MI'n 0 nb -32 nb -37 nb -50 nb -50 nb
3,5 1,5 2,8 3,7 7,0 8,75
7,0 2,8 5,6 7,0 14 17,5
14 5,6 11,2 14 28 35
28 11,2 22,4 28 56 70
56 22,5 45 56 112 140
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IIpumeuanue. PexxuM nsmepenuii:

1. Hupuna nosocs! npomyckanus no 1Y - 100 xI'a.

2. IMonoca o630pa - 100 MI'.

3. lllupuna monockl yactoT Buaeopmnbtpa - 0,3 k1.

Pucynok 7. Macka criektpa uis 000py10BaHUs paHoA0CTyIa
st BITJ T3C ¢ Bugpom monynsiinu 64QAM



YacToThl /U1 CIEKTPAIbHOM MacKu (pPUCYHOK 7) puBeaeHbl B Tabmuie N 7.

Tabnuua N 7. YacToTbl ANA cnekTparbHOW MacKu (PUCYHOK 7)

Kananbnblit Touka A | Touka A' | Touka B Touka C Touka D Touka E
pasnoc, MI'g 0 nb -13 n1b -34 nb -42 nb -52 nb -52 nb
3,5 1,75 1,75 2,8 3,7 7 8,75
7,0 3,5 3,5 5,6 7 14 17,5
14 7 7 11,2 14 28 35
28 14 14 22,4 28 56 70
56 28 28 45 56 112 140

ITpunoxxenne N 12

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6ecIpOBOTHOMN Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'Tny

_ TPEBOBAHVS ]
K MAPAMETPAM YPOBHEW NOBOYHbIX U3NTYYEHUA NEPEAATUMKA
NPU MAKCUMAIIbHOW 3ATPY3KE

3HavyeHus1 ypoBHA MOOOYHBIX M3NYyYCHHU nepeaaTynka ooopyaoBanus paguonoctymna s BIT T3C
NIPUBEICHBI B TaOIUIIE.

Tabnuua
ITonoca yactor JlomycTumblii ypoBEeHb MOOOYHBIX H3JTy4EHHH
HE MPEBBIIIACT
1o 470 MI'n IIPU MOILHOCTH Hecyien 10 25 Bt - 2,5 MxBT;
IIPY MOIIIHOCTH Hecy1uel cBbiie 25 Bt - munyc 70 nb
ot 470 MI'y munyc 40 nb, HO He npesbimaet 25 MkBT, B nonoce yactot 70
1o 1690 MI'g MI'p-111To
ot 1690 MI'y munyc 36 1bMm B nosioce yactot 30 MI'n - 1 I['T';
1m0 2100 MI'g munyc 30 n1bm B nmonoce yactot 1 [T - 12,75 [T




ot 2400 MI'g
1o 2483,5 MI'n

muHyc 36 n1bm B nonoce yactot 30 MI'n - 1 I'T;
munyc 30 1bMm B nonoce yactot 1 - 12,75 I'T'n;
munyc 47 nbm B nonocax yactor 1,8 - 1,9 I'Tt

ns5,15-531Tn

34-4351Tn

ba3oBas cranmus:
munyc 50 1bm B nonoce yactot 9 kI’ - 21,2 I'T;
munyc 30 abm cBbitie 21,2 I'T.
AOOHEHTCKAs CTAHIHS:
munyc 40 1bm B nonoce yactot 9 kI’ - 21,2 I'Tw;
munyc 30 nbm cBbime 21,2 I'T

ITpunoxxenne N 13

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auama3zone ot 30 MI't o 66 I'Tg

TPEBOBAHUA

K NTAPAMETPAM OTHOCUTENbHOWU HECTABUNTbHOCTU YACTOTbI
NEPEOATYUKA UITN HACTOTbI 3AAOAIOLLENO rEHEPATOPA NEPEOATYUKA

3Ha4yeHUs OTHOCUTENILHOW HECTaOMJIBHOCTH YacTOTHI MEepefaTyrka 0O0OpYAOBaHHS pajnOo0CTyIa
ast BITJ T3C nnm 9acToThl 3a1a10IIero TeHepaTopa rnepeaTinka IpuBeAeHbI B TabHIIe.

Tabnuua
[Tonoca yactot OTtHOCUTENbHAs HECTAOMIBHOCTD YAaCTOThI
nepeaaTynka
10 470 MI'g 20x 106
ot 470 MI'n 1o 1690 MI' 50 x 10°°
ot 1690 MI'y o 2100 MI'1g 25x 10-6
ot 2400 MI' no 2483,5 MI'g 25x 10°
ot 3400 MI't 1o 3600 MI'it 25x 10
5150 - 6425 MI'u 20x 106
10,15-43,51Tu 15x 10




[Tpunoxxenne N 14

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA

K MAPAMETPAM NAPA3UTHbIX U3NTYYEHUU NMPU MAKCUMATNBHOW 3ATPY3KE
NMPUEMHUKA OBOPYAOBAHUA PAOUOLOOCTYNA ANA b T3C

3HaueHus YpOBHs IMApa3sUTHBIX H3JIyYEHHH TIpU MaKCUMAaJlbHOMN

obopynoBanus panuonoctyna ais bBI1J] T3C npusenens! B Tabnuie.

Tabnuua

3arpy3ke IMpUEMHHKA

Ilomoca wactoT

JlonmyCTHUMBIN YpOBEHb MOOOYHBIX M3ITyUYEHHI HE MPEBHIIIAET

10 470 MI'y munyc 80 n1b

ot 470 MI'1g munyc 40 nb, Ho He npeBbiaeT 25 MkBT, B mosioce yactot 70
1o 1690 MI' MIo-11TTn

ot 1690 MI'y Munyc 57 nbm B nonoce yactot 30 MI'n - 1 I'T';

1m0 2100 MI' munyc 47 nbm B nonoce yactot 1 - 12,75 [T

ot 2400 MI'y Munyc 57 n1bm B nonoce yactot 30 MI'n - 1 I'T';

1o 2483,5 MI'y

munyc 47 nbm B nonoce yactot 1 - 12,75 [T

3400 - 3600 MI'u

bazoBas cranmus:

munyc 50 1bm B nosnoce yactot 9 kI’ - 21,2 I'Tw;
munyc 30 nbm cBbime 21,2 I'T.

AOOHEHTCKas CTAHLIUA:

munyc 40 n1bm B nosnoce yactot 9 kI’ - 21,2 I'Tw;
munyc 30 nbm cBbime 21,2 I'T1g

5150 - 6425 MI'u

Munyc 57 nbm B nonoce yactot 30 MI'n - 1 I'T';
munyc 50 n1bm B nmosnoce yactot 1 - 26,5 I'T

10,15-43,51Tn

bazoBas cranmus:

munyc 50 1bm B nosjoce yactot 9 kI’ - 21,2 I'Tw;
munyc 30 nbm cBbime 21,2 I'T.

AOOHEHTCKas CTAHLIUA:

munyc 40 n1bm B nosjoce yactot 9 kI’ - 21,2 I'Tw;
munyc 30 nbm cBbime 21,2 I'T1g




ITpunoxenne N 15

K [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B Auanaszone ot 30 MI'u no 66 I'T1g

TPEBOBAHUA
K NMAPAMETPAM YYBCTBUTEJIbHOCTU NPUEMHUKA 0114 OBOPYOBAHUA
PAONOAOOCTYNA AnA bnA 13C

1. s obopynoBanus paauonoctyna st BIIJ] T3C, paGoratomero B quamnazoHe yactoT 10 1350
MI'n ¢ curHamamu O3 pacUIMPEHHs CIIEKTPa, YyBCTBUTEIBHOCTh INPHEMHHUKA, OOECIIECYMBAIOIIAS
3HaueHne Kodpdunuenra omudku 1o 6uram (Kow) = 10, He npesbimaer 0,8 MxB.

2. JInst obopynoBanus paauonocryna anst BIIJ] T3C, paboratomiero B auamna3onax vactot g0 1000
MI'n, 1000 - 1350 MIn, 2400 - 22483,5 MIm, 3400 - 3600 MI'1 ¢ pacumiupeHueM CIEKTpa,
qyBCTBUTEIHHOCTh IPHEMHUKA IpuBeaeHa B Tabuuie N 1.

Ta6bnuua N 1. YyBcTBUTENbLHOCTL NMpUEeMHUKa obopyaoBaHusA paguoaoctyna AnA
brnAa T3C, pa6oTtarowero B gnanasoHax 4acrtor go 1000 MIru, 1000 - 1350 MIu, 2400 -
22483,5 Ml'u, 3400 - 3600 MI'y ¢ pacwumpeHnemM cnekTpa

ITonoca gacror UyBCTBUTEIBLHOCTD IPUEMHMKA, HE TIPEBBIIIAECT, 1bM, IIpu
CKOpOCTH Tiepeiaun HHpopMauuu B kaHaie, Mour/c
<2(6) 2(9) | 5,5(12) 11(18) 24 | 36 | 48 | 54
1o 1 000 MI'g -86 - - - - - - -
1000 - 1350 MI'n -84 -81 -79 =77 - - - -
2400 - 22483,5 MI'y -80 (-83) (-82) -76 -78 | <77 | -76 | -73
(-85) (-80)
3400 - 3600 MI'u -80 - - -76 - - - -

Hns gmanazonoB wactor a0 1000 MI'm, 1000 - 1350 MI'n mnpuBeneHbl ypOBHH CHUTHAJIOB,
o0OecneunBaronue 3nadenne kodpduupenta omubku no ouram (Kow) = 107,

Hns nuanazonoB yactoT 2400 - 22483,5 MI'u, 3400 - 3600 MI'1i mpuBeaeHbl YPOBHU CUTHAJIOB,
o0ecreyrBaroIue MPOIEHT KaJIpoB, MPUHATHIX C omMOKaMu Huxke 8% OT oOIIero yucia MPUHATHIX
KaJpoB MpH JUIMHE Kajpa, paBHO#l 1024 Gaiitam.

3. JIns obopynoBanus paauonoctyna s BIIJ] T3C, pabGoraromero B auamnazone gactor 1690 -
2100 MI'1, 4yBCTBUTEIBHOCTH IPUEMHUKA NMpUBeAeHA B Tabmuie N 2.

Tabnuua N 2. YyBcTBUTENbLHOCTb NMpUeMHUKa obopyaoBaHuA paguoaoctyna AnA
brnAa T3C, paboTtatowero B guanasoHe Yactort 1690 - 2100 MMy



Hnsa numamazona gactoT 1690 - 2100 MI'1g

Buael monynsuuu BPSK QPSK | 8PSK | 12QAM | 16QAM

YyBCTBUTEIBHOCTh IPUEMHHUKA, -101 -96 -94 -89 -87

obecrieunBaromas Ko3dduimeHt
[aKETOB, IPUHSATHIX C OMIMOKAMH,
Kon = 1072, ne npeBbiaer, 1bm

4. Nnsa obopynoBanus paguonocryna mis BITJI T3C, pabotaromero B auama3one 4actor 5150 -

6425 MI'11, 4yBCTBUTEIBHOCTD IPUEMHHKA NpHBeieHa B Tabaumax N N 3 - 5.

Ta6bnuua N 3. YyBcTBUTENbLHOCTb NMpUeMHUKa obopyaoBaHus paguoaoctyna AnAd

BrnAa T3C, paboTtatowero B guanasoHe YactoTt 5150 - 6425 MMy

VYcnoBus u3MEpeHui UyBCTBUTEIBHOCTH IPUEMHMKA HE IIPEBBIIIACT, AbM,

IPY CKOPOCTH Tepeaayn HH(GopMaIuy B KaHae,
Mowur/c

6 | 9| 12|18 [2427)| 36 | 48 | 54

HpOHeHT IIaKC€TOB, HpHHHTLIX C
omuoOkamu, Huxke 10% oT oO1ero
quciia HpI/IHHTBIX ITaKETOB HpI/I

mmHe nakera 1000 Gair -82 | -81 1 -79 | -77 -74 -70 | -66 | -65

HpOHeHT IIaKC€TOB, HpHHHTLIX C
omoOkamu, Huxke 10% oT oO1ero
quciia HpI/IHHTBIX IIaKETOB HpI/I

JUTHHE makera 54 Oaiita -85 |-83 | -81 | -79 | (-75) -73 - -68

Tabnuua N 4. YyBcTBUTENbLHOCTb NMpUEeMHUKa obopyaoBaHusA paguoaoctyna And
BrnAa T3C, paboTarowero B guanasoHe 4actoTt 5150 - 6425 My n pexxumom pabotbl SC

Bun dopmyia pacueTa MUHUMAJIBHOTO YPOBHSI CUTHAJIA Ha BXOJIE PUEMHHUKA B
monyisiiiu | Touke C s o6opynoBanus SC, obecreunBaroniero 3HaueHue KodpuimeHTa
u o6k 1o 6utam (Kow) = 107, mpu oTcyTCTBUM KOAUPOBAHUS
QPSK -93,4 + 10logenbraf
16QAM -86,6 + 10log/lenbraf
64QAM -80,4 + 10loglenbraf

Tabnuua N 5. YyBcTBUTENbLHOCTL NpUeMHUKa obopyaoBaHusA paguoaoctyna AnAd
BnA T3C, pabotarowero B gnanasoHe 4actot 5150 - 6425 MIy u pexmumom paboThbl

OFDM un OFDMA




Henbraf UyBCTBUTEIBHOCTH IPUEMHUKA (HE TpeBbIIacT, 1bM) 17 060pyRoBaHUS
<*¥> MI1q OFDM u OFDMA, o6ecneunBaromas 3Hadenue Koy = 1076, s
CTaHIAPTHOTO COOOIIECHUS
QPSK 16QAM 64QAM

1/2 3/4 1/2 3/4 2/3 3/4

1,5 91 -89 -84 -82 -78 -76
1,75 -90 -87 -83 -81 =77 -75

3 -88 -86 -81 -79 =75 -73

3,5 -87 -85 -80 -78 -74 =72

5 -86 -84 -79 =77 =72 -71

6 -85 -83 -78 -76 =72 -70

7 -84 -82 =77 =75 -71 -69

10 -83 -81 -76 -74 -69 -68

12 -82 -80 -75 -73 -69 -67

14 -81 -79 -74 =72 -68 -66

20 -80 -78 -73 -71 -66 -65

CrpaBouno: <*> JlenbTaf - moyoca npomnyckanus mno ypoto munyc 30 1b.

5. Jns obopynoBanus pamuonocryna st BIIJ] T3C, paboraromero B nuanazone yactot 10,15 -
10,65 I'T1, 9yBCTBUTENBHOCT IPUEMHUKA IIpUBezieHa B Tabnuie N 6.

Tabnuua N 6. YyBcTBUTENbLHOCTL NMpUeMHUKa obopyaoBaHusA paguoaoctyna AnA
brnAa T3C, paboTtarowero B guanasoHe 4yactort 10,15 -10,65 Ny

KanansHb1i UyBCcTBUTENHHOCTH IPHEMHHUKA (HEe Oonee, 1bM), obecreunBaroas
pasnoc, MI'n | 3Hauenue Kow = 1076, 11 cTangapTHOro cooOmeH s P BUAAX MOLYJIALUM
QPSK ninu 16QAM unmu 16QAM 64QAM unu
QPSK ¢ (OFDM) c (OFDM) 64QAM c OFDM
3,5 -83 -75 -69
7 -80 =72 -66
14 =71 -69 -63
28 -74 -66 -60




6. JIns obopynoBanus pamuonocryna st BIIJ] T3C, paboraromero B nuamnazoHe yactot 24,25 -
43,5 I'T'u, 94yBCTBUTENBHOCTH IPUEMHHKA MpUBeieHa B Tabmuie N 7.

Tabnuua N 7. YyBcTBUTENbLHOCTb NMpUeMHUKa obopyaoBaHusA paguoaoctyna AnA
BrnAa T3C, paboTtarowero B guanasoHe 4Yactor 24,35 -43,51Ty

KananbHbIH UyBCTBUTEIHHOCTh IPUEMHHUKA, HE Oonee, 1bM, o0ecrieunBaromas
paszHoc, MI'n 3nauenne Ko = 107, 1715 cranmapTHOro cooOIeHus mpyu BUaax
MOZYJIALIN
QPSK 16QAM 64QAM
3,5 -79 -71 -65
7 -76 -68 -62
14 -73 -65 -59
28 -70 -62 -56
56 -67 -59 -53

ITpunoxxenne N 16

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auama3zone ot 30 MI't o 66 I'Tg

TPEBOBAHUA
K NMAPAMETPAM CUTHANA HA BXOAE NMPUEMHUKA O OBOPYOOBAHUA
PAONOAOOCTYNA AnA bnA 13C

3HayeHUsT MaKCHMaJIbHOIO YpPOBHS CHUTHajla Ha BXOJ€ TNPUEMHHMKA JUII 0OOpYAOBaHHS
panuonocryna anst BITJ{ T3C npuBeneHs! B Tabnure.

Tabnuua

ITonoca wacror MakcumanbHblii yPOBEHb IIpumeyanue
CUTHAJIa HA BXOJE
IIPUEMHUKA, HE MEHEE,
nbm

1 2 3




1o 1690 MI'u

-15

pu Kow = 1073

ot 1690 MI'1 o
2100 MTI'

-30 obecrieynBaromuii K03 HUIEHT
MAKETOB, MPUHSATHIX C OIMIMOKAMH,

ot 2400 MI'1 o
2483,5 MI'g

-10 IIPHU IIPOLIEHTE KAaAPOB, IIPUHATHIX C
omuroOkamu, HIKe 8% 0T 001ero
qHcia MPUHATHIX KaJpoB (IIHHA
Kaqpa paBHa 1024 Gaiiram)

ot 3400 MI'1 o
3600 MTI'g

-15 obecrieunBaromuii K03 HUIHEHT
MAKEeTOB, IPUHSTHIX C OLIMOKaMH,

5150 - 6425 MI'u

-30 IIPY NIPOLIEHTE NTAKETOB JIaHHBIX,
NPUHATHIX ¢ omnOkamu, Huxke 10%
OT OOILEro YncIia IPUHATHIX
MIAKETOB (JUIMHA MaKeTa paBHa 54
i 1000 Gatitam)

10,15-43,51Tn

pu Kow = 1073

TPEBOBAHUA

ITpunoxxenne N 17

k [IpaBunam npuMeHeHus 000py10BaHUS

paguonocryna. Yacts 1. IIpaBuna

pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa

JUTs OECTIPOBOJIHOM Mepeaau JaHHbBIX
B nuarma3zode oT 30 MI'q mo 66 I'T1x

K MAPAMETPAM NMOMEXWU OT COCEAHEIO KAHAJA B YCIIOBUSAIX MOMHON
3AIrPY3KU KAHANA AnAa NPMEMHUKA OBOPYAOBAHUA PAOUOLOOCTYMNA

AanAa sng 13C

3HaueHusl JONYCTHUMOIO YPOBHS IOMEXHM OT COCEIHEro KaHajla B YCJIOBHSAX IIOJIHOM 3arpy3ku
KaHasa JJis mpueMHuka odopynosanus paguonoctyna juist BI1J] T3C npuBenens! B Tabmme.

Tabnuua

ITonoca gactot

JlonmycTuMBIi ypOBEHD
IIOMEXH

IIpumeyanue

1o 1690 MI'u

ocia0JIeHue ITIOMEXH, He
Menee 70 nb

npu Kow = 10® 1 ypoBHE BXOAHOTO
CHTHaJIa OCHOBHOTO KaHana Ha 3 1b
BBIILIE MUHMMAJIEHOTO




ot 1690 MI'u ocnalieHne IoMexu, He | 00ecTIeYnBaAIONINI KO PUIIUEHT

10 2100 MI'g menee 30 nb MAKETOB, MPUHSATHIX C OIMIMOKAMH,
Kon = 10-4
ot 2400 MI'u ocnalieHne TOMeXH, He | TIPU MPOLIEHTE KaJIpOB, MPUHSTHIX C
Jo 2483,5 MI'g meHee 35 nb omunoOKkamu, HIKe 8% OT 0011Iero yucia

MPUHATHIX KaJIpoB (JUTMHA KaJipa paBHA
1024 Gaiitam) 1 ypOBHE BXOJHOTO
CHTHaJla OCHOBHOTO KaHaja Ha 6 1b
BBIIIE MUHUMAJIEHOTO

ot 3400 MI' ocnalieHne oMexu, He | Tpu K03 (UIIMEHTE TAKETOB, IPUHSATHIX
10 3600 MI'1g menee 60 1b ¢ ombkamu, Koy = 10 u ypoBHe
BXOJIHOT'O CUT'HaJla OCHOBHOT'O KaHaJa
Ha 3 b BbIIIE MUHIMAJIEHOTO

5150 - 6425 MI'u JIOIIyCTUMBIA YPOBEHb | IIPH IPOLIEHTE ITAKETOB IaHHBIX,
MIOMEXH, He MPEBBIIIACT | IPUHATHIX ¢ omnOkamu, Huxe 10% ot
MuHyc 64 n1bm 00IIero Yncia MPUHSITHIX TAKETOB

(nnmuua naketa paBHa 54 unu 1000
OaiiTaM) ¥ ypOBHE BXOJTHOTO CUTHAJIa
OCHOBHOTO KaHaja Ha 3 1b BeIIIe

MUHUMAaJIbHOI'O
10,15-43,51Tn ocnabienue nomexu, He |npu Kow = 10 u yposHe BxoaHOrO
meHee 70 nb CHTrHajIa OCHOBHOIO KaHaia Ha 3 gb

BBIIIIC MUHHUMAJIBHOI'O

ITpunoxxenne N 18

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B aquama3zone ot 30 MI't o 66 I'T'g

TPEBOBAHUA
K MAPAMETPAM OBOPYOBAHUA PAOANOOOCTYNA AJiA bnAa T3C,
PABOTAIOLLEIO B ANAINA30OHAX 33 - 48,5 MI'l4, 57,0 - 57,5 Ml

1. TpeGoBanus Kk mapaMmeTpam repenaronero 000py10BaHusl.

1.1. TpeboBaHusl K MIMPHUHE CIEKTPa PAAHNOCUTHANIA HAa BBIXOJIE TIEPEIAIOIeTr0 TPaKTa Ha YPOBHIX
munyc 30 nb (koHTponbHas mmMpuHa mosiockl) W MuHyc 40 b (BHemoJOCHBIE U3TyYEHHUS)
yCTaHaBJIUBAIOTCS B COOTBETCTBUU ¢ npuiiokeHrueM N 11 k [IpaBuam.

1.2. YpoBeHb moOOUYHBIX pajHOKoNeOaHUIl HAa BBIXOJE MEPENAIOIero TpaKTa He IMpeBBIMIaeT 2,5



MKBT npu mMomiHocTu Hecyued nepenaTuvka a0 25 BT BkiItouuTenbHO U He npesslmiaeT MuHyc 70 nb
(OTHOCHUTEIHHO YPOBHS MOIITHOCTH HECYIIEH ) TPU MOIITHOCTH HECYIIeH nepenatynka oonee 25 BT.

1.3. BenuynHa OTHOCUTENBHOW HECTAOMIBHOCTH HECyIIEeH 4YacTOThl CHUTHaja Ha BBIXOJE
HEepEIaroIIEro TpakTa (KpaTKOBPEMEHHOE 3HaYeHue) He mpesbimaer 20 x 107,

2. TpeboBaHus K MapaMeTpaM MPUEMHOTO 000PYAOBAHHUS.

2.1. MuHUMaNbHBIH YpPOBEHb CHUTHAjJa HA BXOJE MPHEMHHUKA, OOECHEeUMBAIONIMK 3HAUYCHUE
ko3 purmenta ommbok mo 6uram BER He Gonee 107 mpu 3asaHHOl CKOPOCTH TEPEIaYu CUTHAIIOB B
panuokanasue (4yBCTBUTEIBHOCTh IPUEMHOTO TPAKTa), He mpeBbiaeT 9 n1bmkB.

2.2. MakcuMaibHbIl YPOBEHb CUTHANIA Ha BXoje npueMuuka 1 BER = 107 cocrasiser He MeHee
70 nbMmkB.

2.3. N36upatenbHOCTh IPUEMHHKA MO0 COCEHEMY KaHally cocTaBiseT He MeHee 60 nb npu ypoBHe
BXOJIHOTO CHUTHaJla OCHOBHOrO KaHajna Ha 3 ab Bwllle MHUHHMMaiabHOro M npu 3HaueHun BER, He
npesbimaroniero 1073,

2.4. 36upaTenbHOCTh MPUEMHHUKA IO 3ePKAIbHOMY KaHally coctaBisteT He MeHee 70 ab.

3. JlomycTuMBIi ypoBeHb TOOOYHBIX M3TYYEHUN HE MPEBbIAeT MUHYC 57 nbm.

ITpunosxxenue N 18.1

K [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6ecIpOBOTHOMN Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'Tny

TPEBOBAHUA
K NAPAMETPAM OBOPYOOBAHUA PAONOOOCTYNA ONA bnAa 13C
CBEPXY3KOIMOJIOCHbIX MAJTOMOLLUHbLIX CETEU AJ1A MHTEPHETA BELLEUN

1. O6opynoBanue pammogoctyna it BIIJ] T3C cBepXy3KOMOJIOCHBIX MaIOMOIIHBIX CETEH ISt
WNuTepHera Bemiei BKIIOYAET ClieAyroliee o0opyaoBaHue: aOOHEHTCKUE CTaHIMU, 0a30BBIE CTaHIIWH,
MaJIOMOIIIHEIE 0a30BbIE CTAHIIUHU, PETPAHCISATOPHI U IICHTP OOCTYKUBAHUSI.

2. Jlns o6opynoBanus paguogoctyna s bITJ T3C cBepXy3KOMOIOCHBIX MAJIOMOIIHBIX CETEH st
WuTepHeTa Beliei yCTaHaBIMBAIOTCS CIEAYIONIIe TpeOOBaHUS K JUAMa30HY YaCTOT:

JUTSE BOCXOAIIEH TruHNK (a00OHEHTCKAasi CTaHIMS TiepeaaeT, 0a30Bas CTAHIUS MPUHUMAET) IUANa30H
4yacToT B npefaenax (868 - 868,6) MI'w;

JUTSE HUCXOAIIEeH tnann (0a30Basi CTaHIIMS TiepeacT, abOHEHTCKAs CTAHIIUS MPUHUMAET) IUana3oH
4yacToT B npeaenax (869,4 - 869,65) MI'n;

BHJI IyIIJIEKCA - YaCTOTHBIMU.



3. TpeboBaHus K mapaMeTpaM mepeAardrka OOOpYIOBaHUS pPATUOAOCTyHa s

CBEPXY3KOIOJIOCHBIX MaJIOMOIIHBIX ceTei /it iHTepHeTa Bemeit npuBeneHs! B Tabmuue N 1.

Tabnuua N 1.
[TapameTpsl Bocxonsmas tuaus Hucxonsmas 1tuHus
(aOOHEHTCKast CTaHIUS (6a3oBast cTaHIUs
repeaacT) nepeaaeT)
DKBUBAJICHTHAS U30TPOMTHO-U3ITydaeMast
MomIHOCTh nepenatunka (QUNM), ne 25 500
6onee, MBT
[lIvprHa 1010CkH! 4acToOT 250 T'g I xI'n
Pabounii nuki, % 1 10
JImuTenpHOCTh NepeIadn, B CEKYHIaxX 2 2
Jnana3oH U3MEHEHMS JJIUTECIHLHOCTH 1.4 1.4
nepeaayu, B CEKyHIax
Bun monyisiuun DBPSK

BIIJI T3C

4. Inst o6opynosanwust panuonoctyna st BIT] T3C cBepXy3KOMOIOCHBIX MaJOMOIIHBIX CETeH s
WuTepHera Bemieil TpeGoBaHUS K Macke CIEKTpa JUIs BOCXOSIICH JIMHUM NpuBeAeHbl B Tabmuie N 2.
Macka crekTpa U31y4yaeMoro CUrHajla NMpUBEACHA JUIsl BOCXOMAIIEH JIMHUM Ha PUCYHKE | IpH MIKMpHUHE
MOJIOCHI MTPOIYCKAaHUS U3MEPUTENHHOTO (GMIIbTpa, paBHOH 250 I'm.

Tabnuua N 2. TpeboBaHMA K Macke cnekTpa Ansi BOCXOAsALWEN NIMHUN

Paccrpoiika f-fc, YPOBEHb CHIEKTPaAJIBHOM MJIOTHOCTH MOIIIHOCTH,

Kkl nbm

0,125 14

0,15 -16

0,5 -36

1 -41

15 -43

100 -46

2000 -46
10000 -46
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Paccrpoiixa fc-f, k'

Pucynok 1. Macka criekTpa u3iay4aemMoro cursaia
JUISL BOCXOAIIEN JIMHUU

5. Jnst obopynoBanus paauonoctymna st BT/ T3C cBepxXy3KONMOIOCHBIX MAIOMOITHBIX CETEeH AJs
WuTepHera Bemielt TpeOOBaHUS K MacKe CIEKTpa IS HUCXOMAIIEH JNHHUM MpUBEAeHBI B Tabmuie N 3.
Macka cnekTpa HU3JIy4aeMOro CUrHaja NpHUBEAeHa HAa PUCYHKE 2 MPHU IIUPHUHE TOJIOCHI MPOMYCKaHUS
U3MEepUTENbHOTO (hUiIbTpa, paBHoi 1 kI

Tabnuua N 3. TpeboBaHMA K Macke cnekTpa Ans HACXoAALWEeN NIMHUN

Paccrpoiika f-fc, YPOBEHb CHIEKTPaAJIbHOM MJIOTHOCTH MOIIIHOCTH,
Kkl nbm
0,500 27
4 -15
12 -35
1000 -56
2000 -56




10000 -56

YposeHsb, 1bM

T ~10 =5 0 5 10 15
Paccrpoiika fc-f, kI'n

Pucynok 2. Macka criekTpa u31y4aeMoro Cursasia
JUISL HUCXOIALIEH JINHUN

6. Inst obopynoBanus paauonoctyna st BIIJ] T3C cBepxXy3KOMOIOCHBIX MATIOMOITHBIX CETEeH AJis
WuTepHeTa Bemeil TpeOoBaHMs K apaMeTpaM MPUEeMHUKA IPpUBEAeHBI B Tadmuie N 4.

Ta6bnuua N 4.
[TapameTp Bocxopnsmas muaus (6a3zoBast Hucxonsmas nunus
CTaHIUs IPUHUMAET) (aboHEHTCKas CTaHIIUSA
IIPUHUMAET)
EYEGC;ZP;T;E’::;T;GG -136 (monoca yactot 250 I'r) -124 (nmonoca yactor 1,5 kl'r)
,Z[]I;M ’ > | -140 (monoca wactrot 100 I') -126 (monoca yactot 1 xI'x)
Koadduunent
OUTOBBIX OIIUOOK 1073 1073
(BER), He 6onee




Koadduunent
YCUJICHUSI aHTCHHBI, HE +5 0
MeHee, 1b

OTtHouIeHNE
CUTHaJI/UHTEpEpeHITN 7 8
s (C/T), ne 6omnee, 1b

Bun monyisiuun DBPSK

7. dnst obopynoBanus paauonoctyna st BITJ T3C cBepxXy3KONMOIOCHBIX MAIOMOITHBIX CETEeH AJis
WNuTepHera Bemet TpeOOBaHUS K YPOBHSIM OJIOKUPOBKH MPUEMHHUKA 71 BOCXOSIIEH THHUN TIPUBEICHBI
B Tabmmme N 5. Macka ypoBHeW OJOKHpPOBKM MPUEMHHUKA JUIsl BOCXONAIIEH JTHHUM TMPUBEICHA Ha
pucyHKe 3.

Tabnuua N 5. TpeboBaHusA K YPOBHAM OJIOKMPOBKU NMPUEMHUKa ANsi BOocXoAasLen
NUHUN

Paccrpoiika f-fc, YpoBeHs,
Kl 11 nbm
t+ 0,125 -136
* 0,15 -76
£ 2000 -66
£ 10000 -44
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Pacctpoiixa fe-f, k'

Pucynok 3. Macka ypoBHe#i 0JI0KHPOBKH TPUEMHHUKA
JUIsL BOCXOAIIEN JIMHUU

8. s obopynoBanus paauonoctyma aist bIIJ] T3C cBepXy3KOMOIOCHBIX MaIOMOITHBIX CETEeH AJist
WNuTepHera Bemeil TpeOOBaHMS K YPOBHSIM OJIOKMPOBKHY MPUEMHHKA JJII HUCXOSIICH TMHUU TIPUBEICHBI
B Tabmuue N 6. Macka ypoBHEH OJIOKMPOBKM TpPHUEMHHUKA U1l HUCXOMSINEH JUMHUH MpPUBEICHA Ha
pHUCYHKe 4.

Tabnuua N 6. TpeboBaHUA K YPOBHAM ONIOKMPOBKM NMPUEMHUKa ONsi HACXOASALEeN
NUHUN

Paccrpoiika f-fc, YpoBeHs,
Kl 11 nbm
* 0,7 -126
+ 15 -73
* 2000 -51
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Paccrtpoiixa fe-f, xI'u

Pucynox 4. Macka ypoBHe#l 0JI0KHpPOBKH TPUEMHHUKA
JUISL HUCXOJALIEH JINHUN

9. Yacrora nepemaun Ha Bocxojsmed iaunuu (AC mepemaer, bC mpuHuMaeTr) BhIOMpaeTcs UIs
aOOHEHTCKOM CTaHIMU IO TICEBJOCITy4YailHOMY 3aKOHY BO BCEM DPa3pEelICHHOM IUAla30HEe YacTOT IS
o0ecrieyeHns paBHOMEPHOTO UCIIOIb30BAHMUS MOJIOCHI YACTOT BOCXOAALICH JTMHUN aOOHEHTCKOM CTaHIIUH.
[upuHa monockl 4acToT padouero kanama cocrasiseT q0 200 k['m. Bce 6a30Bbie CTaHIMH JOJKHBI
IIPUHUMATH CUTHAJIBI BO BCEH MOJI0CE YaCTOT HAa BOCXOASILEH JIMHUU.

10. O6nactu obOciykuBaHusl 0A30BBIX CTAHIMA MOTYT HepeKpbIiBaThcst. OTHO U TO ke COOOIIeHHE
aOOHEHTCKOM CTaHIIMKM OJHOBPEMEHHO MOXET MPUHUMAThCS HECKOJBKUMHU 0a30BBIMU CTaHLUSMHU IS
YBEJIMYCHUSI BEPOSITHOCTU TpUeMa coobuieHus. Bee 6a3oBble cTaHIMU JOJDKHBI IPUHUMATh CUTHAJIBI BO
BCEH 1M0JI0Cce YacTOT Ha BOCXOAAIICH JTMHUY.

11. TpeboBaHusi K MpeAeNbHO JONYCTUMBIM 3HAYCHHUSM YPOBHEH MOOOYHBIX H3IMyYCHHUN
aOOHEHTCKOM CTaHIIMM, UMEIOIECH B CBOEM COCTaBe BCIIOMOTATENIbHOE MPHUEMOIIepeatoiiee yCTpOicTBO
Mmanoro paauyca aeiictBus (NFC) B auanasone 2,4 I'Tn, npuBeaens! B npuioxenun N 7.1 IlpaBun
NpUMEHEeHHUs a0OHEHTCKMX TEPMUHAJIOB CeTed MOJBMKHON pamauotenedonHoi cBs3u crangapra LTE u
ero moqudukanuu LTE-Advanced <1>.



<1> Ilpuka3z Munkomcss3u Poccun ot 06.06.2011 N 128 (3apeructpupoan Muniocrom Poccun
24.06.2011, peructpauuonnsii N 21165) ¢ u3MeHEHMSIMU, BHECEHHBIMHM IpUKazaMu MUHKOMCBS3H
Poccuu ot 12.05.2014 N 123 (3apeructpupoBad Muntoctom Poccun 29.05.2014, peructpanmonssii N
32479), ot 06.10.2014 N 333 (3apeructpupoBan Muntoctom Poccun 30.10.2014, peructpaurionnsii N
33517), ot 10.03.2015 N 68 (3apeructpupoBan Muntocrom Poccuu 01.04.2015, perucrpanmonusiii N
36683), ot 05.05.2015 N 153 (3apeructpupoBan Muntoctom Poccun 28.05.2015, peructpaurionnsii N
37412), ot 21.11.2016 N 580 (3apeructpupoBan Muntoctom Poccun 15.12.2016, peructpaurionnsii N
44743) ot 24.10.2017 N 572 (3apeructpupoBan Muntoctom Poccumn 05.02.2018, peructpanuonnsii N
49882), ot 22.06.2018 N 315 (3apeructpupoBan Muntoctom Poccuu 26.07.2018, perucrpanmonnsiii N
51702).

12. B 3aBucuMocTH OT NpuiiokeHUd VIHTepHeTa Bemie MOTOK JaHHBIX B KaXK0M HAalpaBICHUU
(Bocxonsuiast TMHUS U HUCXOJAIIAS JIMHUS) U KOJWYECTBO JAHHBIX MOTYT MEHAThbCs. CTpyKTypa NMOTOKa
JAHHBIX 3aBHCUT OT MNpuiIokeHus VIHTepHeTa Beliel, NpU 3TOM XaAPAKTEPUCTUKH COEIMHEHUIN B
Pa3NUYHBIX CLEHApUAX: 00bEM JaHHBIX, IepeiaBaeMbIX a0OHEHTCKOW cTaHIMeH, cocTaBiseT oT 1 1o 200
OaiiT mpu nepegave B OJHOM M (MJIM) IBYX HAIMPABICHHUSX C MEPUOAUIHOCTHIO OT 1| MUHYTHI 10 | CyTOK.

13. JlomonHUTENbHBIE TPEOOBaHUS I CBEPXY3KOMOJIOCHBIX MaIOMOIIHBIX ceTeil mns MHTepHeTa
BEIeH N7 TOJI0C YacTOT Mepefavyd U MpHeMa JUisl CHCTEM TPAHCIIOPTHOW TENEeMATHKU TPUBEICHBI B
Tabimue 7.

Tabnuua 7.

HaumenoBanue napamerpa 3HaueHue napameTpa Jis:

AOOHEHTCKOH CTaHIIUN ManomoniHo# bazoBoii cTannuu
0a30BOI CTAaHI[UHA

ITonoca paguouacror, MI'u:

nepenayda 863 - 865 863 - 865 863 - 865
npuemM 874 - 876 874 - 875 874 - 876
OKBHUBaJIEHTHAsl U30TPOITHO- 23 23 37

U3ITydaeMasi MOIIIHOCTh
(BUHM), ue 6onee, n1bm

Bun monyisiuun DBPSK

Pazgenenue kaHanoB YacToTHOE pa3JeeHne KaHAJIOB

IIar cetkm wacror, I'1g 100

[IIvprHa 11010CH paguo4acToT 0,1 1 10 0,1 1 10
(Bu), kI'g

[ToporoBast 4yBCTBUTEIBHOCTD -138 -130 -120 -138 -130 -120
MpUEMHUKA, HE MeHee, 1bM




Pabounii nuki, % 0,1
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TPEBOBAHUA K MAPAMETPAM MNMPOTOKOJIA MIPV4

1. TpeGoBanus K IOMOJHEHUSM M PACIIMPEHHUSM IMPOTOKOJIOB, HEOOXOAMMBIM Ui TOIAEPKKU

MOOUIIBHOCTH TIOJIL30BATEINSI B CETH, HCTIONB3Yote [Pv4:

1.1. nonOTHUTENbHBIE COOOIECHHS, TIOJIEP’KUBAIOIINE YIIpaBIeHHEe MOOMIBHOCTBIO MOJIB30BATENS U
ornpasisiemble ¢ nopra UDP/TCP 434 ("3ampoc peructpanun" (Registration Request) u "PesynbraT

peructparuu” (Registration Reply):

a) opmat coobienus "3amnpoc peructpaun’ (pUCyHokK 1).

ITpunoxxenne N 19
K [IpaBunam npuMeHeHus: 000py10BaHUS
paguonocryna. Yacrts 1. IIpaBuna
NpUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'Tny

Tun S |[B D M |G |r |T |X |/[A1MTeabHOCTb PETUCTPALIUU

JlomamHuii anpec

AJipec JOMAIIIHETO areHTa

CoA

WNnenrudukanms

Pacmmpenus

Pucynok 1.
IIpumeuanue:

nonie "Tun" (1 GaiT) momxHO OBITH paBHO "1";

none "S" (1 6ur) momkHO OBITH paBHO "1", eclim MOOWJIBHBIN y3€s 3ampalldBaeT COXpaHEHHUE

HCCKOJIBKUX NPCABIAYIIUX apCCOB IIPUBA3KU,

none "B" (1 6utr) nomkHo OBITH paBHO "1", ecn MOOWIBHBIM y3€s 3ampalivBaeT y JOMAIIHEero

arcHTa JOCTaBKY IIMPOKOBEIIATEIIBHBIX JeUTarpamMmm;

noige "D" (1 Our) nmomxHo ObITh paBHO "1", ecnmm MOOWIBHBIM y3el caM JAeKarcyJIupyer

JefrarpaMMbl, HarpaBiieHHbIE 110 aapecy CoA;




none "M" (1 Out) momkHO ObITH paBHO "1", ecay MOOWJIBHBINA y3€J 3alpamiuBaeT y JOMAaIlHero
areHTa pe’KuM MUHUMAaJIbHOW MHKATCYJISALUHU TaHHBIX;

nosne "G" (1 6ur) momxHO OBITH paBHO "1", ecu MOOWJIBHBIN y3eN 3alpalIvBaeT y JOMAaIIHero
areHra pexxuM uHkancyssauuu GRE;

nois "' u "X" (mo 1 6uty) nomxHbI ObITE paBHEI "0" 1 UTHOPUPOBATHCS NIPU TIPUEME;

noje "T" (1 GuT) ZOIKHO coaepkaTh HHPOPMALIUIO O 3arpoce 0OPaTHOTO TYHHEIUPOBAHUS;

nonie "JlnmuTenbHOCTH peructpamuu’ (2 0aiiTa) MODKHO CONIEpKaTh 3HAYCHHE ITUTEIBHOCTH
perucTpan B CEKyHJaX W TpH yCTaHOBIeHHH B 3HadeHwe "(0" cooOmjaer o 3ampoce OTMEHBI
peructpanuu, a B 3HadeHue "Oxffff" - GeckoHeUHOCTB;

nosne "lomamuuii agpec” (4 Gaiita) momkHO conepxartb IP aapec MOOMIBHOTO y371a B JOMAIIHEH
CETH;

nonie "Anpec nomamrHero arenta (4 6aifta) 1omKHO comepxkaTh [P agpec qoManiHero areHTa;

nosne "CoA" (4 Gaiita) JODKHO coaepxaTb BpeMeHHbIH [P agpec MOOWIBHOrO y3i1a B BH3UTHOM
CETH;

none "Mnentudukanus" AOKHO COAEpKaTh CTEHEPUPOBAHHOE MOOWIIBHBIM Y3JIOM 64-OuTOBOE
YHCJI0, UCII0JIb3YEMOE JUIsl COIOCTABIIEHUS 3aIIpOCca PErucTpalii U OTBETA,

0) ¢popmar coobuienus "Pesynbrar peructpauuu" (pUCyHOK 2).

Tun Kon JIMUTEnpHOCTD perucTpauuu

JlomamHuii anpec

AJnipec JOMAIIIHETo areHTa

Wnentuduxatop

Pacmmpenus

Pucynoxk 2.

IIpumeuanue:
nosie "Tun" (1 GaiT) momxHO OBITH paBHO "3";
nose "Kox" (1 6aiiT) 10mKHO coepkaTh HH(GOPMAIIHIO O pE3ybTaTe PEruCTPalny;

nonie "JlnmuTenbHOCTH peructpammu’ (2 0aiiTa) MODKHO CONIEpKaTh 3HAYCHHE ITUTEIBHOCTH
perucTpanyu B CeKyHAax W npu 3HaueHuH "0" cooOmaTh O 3ampoce OTMEHBI PErHCTpaluu, a MpU
3naueHun "Oxffff" - 6ecKkOHEYHOCTD;

nosne "lomamnuii agpec” (4 Gaiita) momkHO conepxartb IP aapec MOOMIBHOTO y371a B JOMAIIHEH
CETH;



noje "Anpec nomaiHero arerra” (4 6aiita) JOKHO conepkath [P anpec qomarmiHero arexra;

nosne "Wnentudukarop" NOHKHO COIEp’KaTh CrEHEPUPOBAHHOE MOOHMIBHBIM Y37IoM 64-OuTOBOE
YHCJI0, UCII0JIB3YEMOE JUIsl CONIOCTABIIEHUS 3aIIpOca PErucTpalii U OTBETA,

B) cooOuieHus "3ampoc peructpauun, "Pe3ynpTaT perucrpanuu’ I0JKHBI CONEPKAaTh OJHO WIH
HECKOJIBKO ~ CIIAYIOIIMX pacimmpeHuid: "ayreHtudukanuss B pomamueid cetu" (Mobile-Home
Authentication) (tun pacmmpenus - 32), "ayrentudukanus B BusuTHoi ceru" (Mobile-Foreign
Authentication) (tTun pacmupenus - 33), "ayTeHTU(UKAIUS MEXIy JOMAIlHEH M BHU3UTHOW CeTsAMU"
(Foreign-Home Authentication) (Tun pacmmpenus - 34).

TpeboBaHMs K CTPYKTYpe pacIUpeHui COOOIEHH perucTpaluy NpuBEACHbBI Ha pUCYHKE 3.

Tun pacmmpenus Jna SPI
SPI AyTeHTHPHUKATOD
Pucynok 3.
IIpumeuanue:

nose "J{nuHa" TOIHKHO coepkaTh HH(GOPMAIIHIO 0 pa3Mepe ayTeHTH(uKaTopa mitoc 4 OaiiTa;

nosue "SPI" (Security Parameter Index) nomxno conepxath VaeHTuhUKaTOp MapaMeTpoB 3aIUTHI,
UCTIONB3YEeMBI Uil BBIUMCIEHUS ayTeHTU(ukartopa. Anroput™m ayrteHtupukamun HMAC-MDS
YCTaHABJIMBAETCS 110 YMOIYAHUIO;

nonie "AyreHTHUKATOP" MODKHO OBITh TEPEMEHHOW HJIWHBI, BBIYUCIATHCS IS  KaKIOTO
COOOIIIEHUST PETUCTPAIIMU U HCIIOIB30BATh CIICAYIOIIHE OISt COOOIICHUN PETUCTPALIUU:

HOJIs1 COOOIEHHS pETUCTpaIiy, IOoCTynuBIIero ¢ nopra 434 UDP;
BCE€ IIPUCYTCTBYIOLME PACIIUPEHUS;
nosas "Tun", "Inuna" n "SPI" ykazanHOro pacmupenus;

1.2. coobmenuss mnporokona ICMPv4, mnogmepxuBaroniye ynpaBieHHE MOOMIBHOCTBIO
nonb3oBarens ("OObsBrenne wMapupytuzaropa’ (Router Advertisement), "3ampoc agocTymHOCTH
mapupytuszaropa” (Router Solicitation):

a) pacUIMpeHHsl YKa3aHHBIX COOOLICHH JODKHBI IPUHUMATD CIIEAYIOUINE 3HAYCHUS:

"0" - onuH OailfT 3amonHeHus, nocneaHee pacmupenue cooduennus ICMP 1omkHO HCTOAB30BATHCS
JUIsL TOTIOJTHEHUS ITTMHBI COOOILEHHS 10 YETHOTO KOIUYecTBa OaiT;

"16" - oO6bsBIEHHE MOOHIBHOTO areHTa (Mobility Agent Advertisement);
"19" - nnuHa npedukca;

0) dopmar pacmupenus "OObsBreHue MoOmibHOTO areHTta" (Mobility Agent Advertisement)
(pucyHok 4).



Tun pacmmpenus Jaa ITopsiaxoBBI HOMED

JUIUTENBHOCTD PETUCTPALIUA R (B |H |F [M|G |r |T |Peseps

Anpec(a) CoA

Pucynok 4.
IIpumeuanue:
nose "Tun pacmmpenus” (1 6aiit) nomxHo OBITH paBHO "16";

nosne "[lopsakoBeiii HoMep" (2 GaiiTa) JOKHO COAEp)KaTh HOMEP COOOIICHHS C pacIIUpEeHUEM
Agent Advertisement;

nonie "JlnmuTenbHOCTH peructpammu’ (2 0OaiiTa) MODKHO CONIEpKaTh 3HAYCHHE ITUTEIBHOCTH
erucTpalii B ceKyHmax W mpu 3HadeHnd "0" cooOIaTth O 3ampoce OTMEHBI PETHUCTPALMU, a IIPH
y
spaueHun "Oxffff" - 6eCKOHEYHOCTS;

nosne "R" (1 O6uT) 1OMKHO comepkaTh UHPOPMALUIO O HEOOXOJUMOCTH PETUCTPALIMH B BU3UTHOM
arente (FA), HecMOTps Ha HaM4KMe Yy MOOMIIBHOTO y3na ajapeca CoA,;

nosie "B" (1 6ut) gomkHO coaepkaTh HHGOPMAIUIO O TOM, 9TO FA He OCYIIeCTBIIIET PETUCTPALIUIO
MOOWIJIBHBIX Y3JIOB;

none "H" (1 Our) (momamuwmii arent, HA) mH0O/KHO coaepaTh MHPOPMAIUIO O TOM, YTO arcHT
MpeAJiaraeT yCIyry JOMAIIHErO areHTa;

nosie "F" (1 6uT) (BU3UTHBIN areHT) JOJKHO COACpkKaTh HH(POPMAIIHIO O TOM, YTO areHT IpejiaracTt
yCIIYTy BU3UTHOI'O areHTa;

noje "M" (1 6ur) (MUHMMaNbHAs MHKAICYJSALUSA) AOJDKHO COAEpKaTh MH(OPMAIUIO O TOM, YTO
areHT peaJu3yeT IPUEM TYHHEIUPYEMBIX JeHTarpaMm, HCIOJb3YIOIUX MUHUMAIbHYIO HHKAIICYJISILHIO;

none "G" (1 6ut) (GRE wuHkamncynamnus) AODKHO coaepkaTh MH(DOpPMAIMIO O TOM, YTO areHT
eaJIM3yeT NPUEM TYHHEIIMPYEMBIX AerTarpaMm, ucnoiab3yromux GRE nHKarcynsmuio;
Y Yy Y Y
n..n

noje "r'" (1 6uT) pesepBHOE U JOIHKHO OBITH paBHO "0";

none "T" (1 Our) momkHO comepkarth MHGpopMaluioo o ToM, uro FA mommepkuBaeT oOparHOE
TYHHEIIUPOBAHUE;

nosie "Peseps" (8 OuT) g0mKHO OBITH paBHO "0";

nosie "Anpec(a) CoA" n0mKHO coaepKaTh OAMH MM HECKOIbKO anapecoB COA MpH yCTaHOBIEHUU
6ura F (konm4ecTBO afpecoB, NPUCYTCTBYIONIUX B TOJIE, JOJDKHO ONPENENIATHCS YKa3aTeleM JIUHbI);

B) opmar pacmmpenus "nuHa npedukca" (pUCyHOK 5).

Pacmmpenne "InuHa npedukca" MoxkeT cienoBath 3a pacmupeHueM "OObsiBieHHe MOOMIBHOTO
areHTa" M IOJDKHO COZIep)KaTh MH(POPMAIIUIO O KOIUYecTBE OUT npedurKca CeTH, KOTOPbIM MPUMEHSETCS K



KaX/I0My aJipecy MapIIpyTH3aTopa, ykazannomy B coobmmenun ICMP "Router Advertisement".

Tun pacmmpenus Jna HnuHa npedukca

PucyHok 5.

IIpumeuanue:
nose "Tun pacmmpenus” (1 6aiit) nomxHo ObITH paBHO "19";

none "JlnuHa npedurca" (8 OWT) HOKHO cOAEpk aTh YUCIO HAYATBHBIX OUTOB, OMPEICIISIONINX
HOMEp CETH B aJpece MapuipyTusaropa, ykazanHoro B coobuiennn ICMP "Router Advertisement". s
Ka)KJI0T0 ajjpeca JOKHA OBITh CBOSI [UTHHA MpeUKCa.

[Tpunoxxenne N 20

K [IpaBunam npuMeHeHus: 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAIHOAOCTyIa
111 6ecIpOBOTHOMN Tepeiadn JaHHbBIX

B Auanaszone ot 30 MI'u no 66 I'T1g

TPEBOBAHUA 3
K MAPAMETPAM MNPOTOKOJIA DIAMETER HA UHTEP®EUCAX STA/SWA

Ta6nuua N 1. CoobweHunsa npotokona Diameter, nepegaBaembie Ha MHTepcence STa
u onpegeneHHble Auth-Application-ld paBHbIM "16777250"

Coob1enue Kona coobuienus Hanpasnenue nepenaun
Diameter-EAP-Request 268, out R B moite komauasl |oT TWAN k 3GPP AAA
(DER) "®mnar" ycranoBneH B "'1" | cepBepy
Diameter-EAP-Answer 268, 6ut R B mone komanasl |oT 3GPP AAA cepBepa k
(DEA) "®nar" ounieH TWAN
ABapuiiHoe IpeKpaleHue 274, 6ut R B mone komauasl |oT 3GPP AAA
ceccuu. 3anpoc (Abort- "@nar" ycranosnen B "1" | cepBepa/mpokcu k TWAN
Session-Request (ASR))

ABapuiiHoe IpeKpaleHue 274, 6ut R B mone komanasl |oTr TWAN k 3GPP AAA
ceccuu. OtBet (Abort- "®nar" ounieH cepBepy/IPOKCH
Session-Answer (ASA))

Oxonuanue ceccun. 3ampoc | 275, 6ut R B mone komannsl |or TWAN k 3GPP AAA
(Session-Termination- "@nar" ycranoBneH B "1" | cepBepy/mpoKkcu
Request (STR))




Oxonuanue ceccun. OTBET 275, out R B mone xomanasr | ot 3GPP AAA
(Session-Termination- "®nar" ounieH cepBepa/mpokcu kK TWAN
Answer (STA))

OOHOBIIEHHE JAaHHBIX 258, out R B mone xomanasl | ot 3GPP AAA
aBropuszauuu. 3anpoc (Re- "O®mnar" ycranoBned B "'1" | cepBepa/mpokcu kK TWAN
Auth-Request (RAR))

OOHOBIIEHHE JAaHHBIX 258, out R B mone xomauasl |oT TWAN k 3GPP AAA
aBTropuzauuu. OtBet (Re- "®nar" ounieH cepBepy/IPOKCH
Auth-Answer (RAA))

Nudopmanus o ceccuu. 265, out R B moite komauasl |oT TWAN k 3GPP AAA
3ampoc (AA-Request (AAR)) | "@nar" yctanoBnen B "1" | cepBepy/mpokcu
Nudopmanus o ceccuu. 265, out R B moite komaunsl |or 3GPP AAA

OtBetr (AA-Answer (AAA)) "®nar" ounieH cepBepa/mpokcu k TWAN

Ta6nuua N 2. CoobweHusa npotokona Diameter, nepegaBaemble Ha MHTepcpence

SWa u onpegeneHHblie Auth-Application-ld paBHbIM "16777250"

Coob1enue Konx coobuienus Hanpasnenue nepenaun
Diameter-EAP-Request 268, 6ut R B mone komannaer |or UTWAN k 3GPP AAA
(DER) "®mnar" ycranoBneH B "'1" | cepBepy
Diameter-EAP-Answer 268, 6ut R B mone komanasl |oT 3GPP AAA cepBepa k
(DEA) "®mar" ounieH UTWAN
ABapuiiHoe npekpanieHue 274, 6ut R B mone komanaer |or 3GPP AAA
ceccuu. 3anpoc (Abort- "O@nar" ycranosnen B "1" | cepBepa/mpokcu k UTWAN
Session-Request (ASR))

ABapuiiHoe npekpanieHue 274, 6ut R B mone komanner |or UTWAN k 3GPP AAA
ceccuu. OtBet (Abort- "®nar" ounieH cepBepy/IPOKCH
Session-Answer (ASA))

Oxonuanue ceccun. 3anmpoc | 275, 6ut R B mone komannel |or UTWAN k 3GPP AAA
(Session-Termination- "@nar" ycranoBneH B "1" | cepBepy/nmpoKkcu

Request (STR))

Oxonuanue ceccun. OTBET 275, out R B mone xomanasr | ot 3GPP AAA
(Session-Termination- "®nar" ounieH cepBepa/mpokcu K UTWAN
Answer (STA))

OOHOBIIEHHE JAaHHBIX 258, out R B mone xomanasr | ot 3GPP AAA
aBropuszauuu. 3amnpoc (Re- "®mar" ycranoBned B "1" | cepBepa/mpokcu k UTWAN
Auth-Request (RAR))

OOHOBIIEHHE JAaHHBIX 258, out R B mone komauasl |oT UTWAN k 3GPP AAA
aBTropuzauuu. OtBet (Re- "®nar" ounieH cepBepy/IPOKCH




Auth-Answer (RAA))

Nudopmanus o ceccuu. 265, out R B mointe komauasl | oT UTWAN k 3GPP AAA
3ampoc (AA-Request (AAR)) | "®nar" ycranoBnen B "1" | cepBepy/nmpokcu
Nudopmanus o ceccuu. 265, out R B moite komaunsl |oT 3GPP AAA

OtBet (AA-Answer (AAA)) "®mar" ouunieH cepBepa/mpokcu Kk UTWAN

[Tpunoxenne N 21

k [IpaBunam npuMeHeHus 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6eCIpOBOTHOM Tepeiadn JaHHbBIX

B aquama3zone ot 30 MI't o 66 I'T'g

TPEBOBAHUSA K MAPAMETPAM MNMPOTOKOJIA EAP-AKA, EAP-AKA'

1. Pacmmpsemblii mnporokon ayrteHTuukamuu EAP-AKA  nomkeH nOpuUMEHAThCS — Uis
ayTeHTU()MKAMU W CcoryiacoBaHus Kiodyei monb3oBateneii UMTS mpu momomy yHHBEpCaIbHOTO
Moayst uaeHTudukanuu abonenta (USIM).

[Ipotokon EAP-AKA' nomkeH npuMeHSATbCS s JOCTyNa K OOOPYJOBAHUIO KOMMYTAITUH
cragnaproB GSM 900/1800, UMTS, LTE c ucnons3zoBanunem TWAN wnmu UTWAN pocryma.

[IpoTOKOJIBI TOJIKHBI ITOJIB30BATHCS YCIyraMy IPOTOKOJIOB KaHAJIBHOTO YPOBHSI.
2. TpeboBanus k napamerpam nporokona EAP-AKA:

2.1. popmat nakeroB EAP (pucynok 1).

Kon Unentuduxatop Juna
Jlanubie
Pucynok 1.
IIpumeuanue:

none "Kox" (1 okreT) momkHO coepxkarh uHpopMmanuio o tune mnakera EAP u mpuHumarth
CIIEYIOLIHE 3HAUCHHUS:

"1" - 3ampoc (Request);
"2" - orBeT (Response);

"3" - moarBepxkaeHue (Success);



"4" - otka3s (Failure).

[Taketst EAP ¢ npyruMu 3Ha4eHHsSIMH KOJa JOJDKHBI OTOpachIBaThCs OOEMMH CTOpOHaMHU 0e3
YBEIIOMJICHHUS;

none "Unentudukatop" (1 okrer) mommkHO oOecredynBaTh COOTBETCTBHE BOIPOCOB M OTBETOB Ha
HUX.

nose "Jlmuua" (2 okTeTa) AOMKHO coaepkaTh MH(OpMAaIHio o pazmepe (B okrerax) makera EAP c
yuetom nonei "Koxg", "Wpentuduxarop”, "dmuna" u "Jlanaeie". OKTeThl, BBIXOIAIINE 3a TNPEAECIBI
YKa3aHHOT'O pa3Mepa, CIEAyeT pacCMaTpuBaTh Kak 3allOJHEHHME KaHAJIbHOIO YPOBHS M Ha IPHUEME ITH
JaHHBIE TOJDKHBI UTHOpHpOBAThCs. CooOIIeHNs, B KOTOPBIX 3HaueHue nouis "J{inuHa" nmpeBsiaer pasmep
MOJIyYEHHOTO MaKeTa, TOJDKHBI OTOpachIBaThCs 0€3 yBEIOMIICHHUS,

nose "JlaHHple" TOJKHO UMETh pa3Mep HOJb WK Oosnee okreToB. DopMaT Mosist TOJKEH 3aBUCETh
OT Tuma nakera (3HaueHus noius "Kox").

2.2. ¢popmat nakeroB EAP Request, Response mis ayreHTH(UKAIUKM M COTIACOBaHUS KIOUEH C
nomoibto USIM (nanee - AKA) (pucyHoxk 2).

Kon Unentudukatop Jnuna
Tun (23) [Toarun Peseps
Tumn atpubyra JnuHa atpubyra 3navenue (2 u 6oee 6aliTOB)
Pucynoxk 2.
IIpumeuanue:

nosie "/lannbie" Jlna nmakeroB Request u Response nomkxno HaumHatbes ¢ nonst "Tun" (1 okrer),
cojiep:kaliee TUN 3anpamuBaemMoit nHpopmarun. [TakeTsr Request nomkHbI epenaBaThes, IOKa He OyeT
II0JIy4€H KOPPEKTHBII OTKIIMK, HE 3aBEPIIMTCA OTCUET YMCJIa IOMBITOK MM HIKEIEKAIUHd YPOBEHb HE
cooOmmt 00 otkaze. I[loBTOpHBIE 3ampochl MOJKHBI TIEPElaBaThCS C TEM K€ 3HAYCHHEM MO
"NUnentudukatop", 4ToOBl UX MOKHO OBLJIO OTIMYUTH OT HOBBIX 3ampocoB. Conepxkumoe noist "Jlanusie"
JOJDKHO 3aBUceTh oT "Tuma" 3anpoca. [lakeTsl Response nokHbI epeaBaThCsl B OTBET HA KOPPEKTHBIN
3a1poc;

nonie "Tun" mst maketoB EAP-AKA nomkHO ObITE paBHO "23";

nosie "Jlanusie" nomxHo comepxkarb noje "llonrun" (1 okrer) u mose "Peseps" (2 okrera). Ilone
"[Moarun" nomKHO comepkarh uHPopMaruo o Tune 3amnpoca/orsera ansi EAP-AKA. 3a nmonem "Peseps"
JOJDKHEI clieqoBaTh "ATpuOyThel" B (hbopmare: TUII-UIMHA-3HAUECHUE.
y

2.3. maker  EAP-Request/AKA-Identity  (moaTwm-5)  OOMKEH  COAEpKATh  3ammpoc
UACHTU(PUKAITMOHHON HH(DOpMAITIH.

Hns  monw3oBatens ceru crangaproB  GSM  900/1800, UMTS, LTE wu HWaTtepHeT
uneHrudukanmonnoit uadopmanueit spisrores IMSI (TMSI) u NAI (uMs monb3oBatemsi@ormnepaTop).

3anpoc OJDKEH COJep)KaTh OAMH M3 TpeX aTpuOyTOB, YKa3bIBAIOLIMM THUII 3alpaliiBacMoOro



uaeHTudukaTopa:
AT PERMANENT ID REQ;
AT FULLAUTH ID REQ;
AT ANY ID REQ;

2.4. mnaker EAP-Response/AKA-Identity nomkeH cozepkaTb OTBET C 3alpallMBaeMOil
UACHTU(PHUKAITMOHHON HH(OpMAIHEH.

Otser nomwkeH coaepxkath arpudyT AT IDENTITY.

2.5. maker EAP-Request/AKA-Challenge (moatum-1) momkeH coaepkaTh AaHHBIE AJS MOJHOM
ayTeHTU(UKauuu mosb3oBatens U Bkimoyath aTpudytel AT RAND u AT MAC, AT AUTN;

2.6. maker EAP-Response/AKA-Challenge nomkeH copepkaTh OTKIMK IOJIb30BATENsl M BKIIOYATh
atpudytel AT MAC u AT RES;

2.7. maker EAP-Response/AKA-Authentication-Reject (moatun-2) AOMKEH MepenaBaThCs, €CIH
MOJIb30BaTENb HE MPUHUMAET nmapameTp ayreHTudukanuu cetu AUTN;

2.8. maker EAP-Response/AKA-Synchronization-Failure (moarun-4) momkeH nepeaaBaThesi MPH
omnoOke B opsiikoBoMm Homepe AUTN u Bkitouats arpudyt AT AUTS;

2.9. maker EAP-Request/AKA-Reauthentication (moxrun-13) nomkeH nepeaaBaTbes MPH 3ampoce
CepBEpOM  IOBTOPHOM  OBICTpOW  ayTeHTU(UKAIMK TOJb30BaTedst mocie noiydeHuss EAP-
Response/Identity nmu EAP-Response/AKA-Identity, u Bkiarouats arpudyr AT MAC.

2.10. naker EAP-Response/AKA-Reauthentication nomken nepenaBaTbes B OTBET Ha 3anpoc AKA-
Reauthentication u Bitouats atpudbytsl AT MAC, AT IV u AT ENCR DATA;

2.11. mnaker EAP-Response/AKA-Client-Error (moarum-14) momkeH mepenaBaTbcs MpH
oOHapykeHMM  Tmoiib3oBaTeneM ommOku B makere EAP/AKA, wu  comepxars  aTpuOyT
AT CLIENT ERROR CODE;

2.12. maker EAP-Request/AKA-Notification (moarum-12) momkeH mepenaBaThCs s MEpenadyn

MOJIb30BATENI0  YBEAOMJIGHHS  OT  HMICHTU(GUUUpYIOIIEH CTOPOHBI M COIEpXKaTb  aTpudyT
AT NOTIFICATION AT MAC;

2.13. maker EAP-Response/AKA-Notification nomkeH mnepenaBatbcss B oTBeT Ha EAP-
Request/ AKA-Notification u Bkmouats arpu0yTel AT ENCR DATA u AT 1V;

2.14. reHepanus KJr04a JOHKHA OCYIIECTBIATHCS ¢ UCToyib3oBaHueM (yHkimu SHA-1.

3. TpeboBanus k mapamerpam npoTtokosa EAP-AKA' nomKHBI COOTBETCTBOBATH TPEOOBAHUSIM K
napamerpam npotokosna EAP-AKA, ycranoBinenHbM B nyHKkTe 2 Ilpunoxenus N 21 x IlpaBunam, 3a
UCKIIIOUEHUEM:

3.1. mone "Tun" mns maketoB EAP-AKA' nomkHo ObITh paBHO "50";

3.2. reHepanus Kiroya JI0JHKHA OCYIIECTBISATHCS ¢ UcTIonb30BaHueM pyHkin SHA-256.



B mporokone EAP-AKA' nomksbl ucmonb3oBaThes nomnonHutensHble aTpuOyThl: AT KDF,
AT KDF INPUT.

ITpunoxxenne N 22

K [IpaBunam npuMeHeHust 000py10BaHUS
paguonocryna. Yacts 1. IIpaBuna
pUMEHEeHHs 000pYI0BAHUS PAAHOAOCTyIa
111 6ecIpOBOTHOM Tepeiadn JaHHbBIX

B auanaszone ot 30 MI'u no 66 I'T1g

CnpaBouHo
CMUCOK UCNONb3YEMbIX COKPALLEHWUNA

1. TJIOHACC - I'JIOGanbnas HaBuranmmonnas CriyTHukoBast Cucrema.
2. ITY - IIpomexyTOoUuHas 4acToTa.
3. OUNM - DkBuBaeHTHas! U30TPOIHO-U3Ty4acMasi MOIIIHOCTb.

4. 3GPP - 3rd Generation Partnership Project (koncopiym™m, pa3zpaOaTbIBaomuii crienu (KA
Ui ceTeil paaroTeneOHHON CBSI3M).

5. 8PSK - 8 Phase Shift Keying (8-no3unnonnas ¢pazoBasi MaHUITYJISINA).

6. 12QAM - 12 Quadrature Amplitude Modulation (12-mo3uronHasi KBajipaTypHasi aMIUIUTYIHO-
¢bazoBast MOLYIIALUSA).

7. 16QAM - 16 Quadrature Amplitude Modulation (16-mo3uronHast KBagpaTypHasi aMIUIUTYIHO-
¢bazoBast MOYIIALUSA).

8. 16PSK - 16 Phase Shift Keying (16-nmo3unnonnas ¢hazoBasi MAaHUITYJISINA).

9. 64QAM - 64 Quadrature Amplitude Modulation (64-no3unmoHHast KBaApaTypHas aMILTUTYIHO-
¢bazoBast MOLYJIALUSA).

10. 256-QAM - 256 Quadrature Amplitude Modulation (256-mo3unMoHHas KBaapaTypHas
aMIUTUTYAHO-(pa30Bast MOITYJISIINSA).

11. AAA - Authentication, Authorization, Accounting (ayreHTH(]UKaLKs, TPOBEpKa MOTHOMOYUH,
y4er).

12. AP - Access point (Touka JOCTyTIa).
13. AUTN - Authentication Token (cuMBOJ ayTeHTU(UKAIIUH CETH).

14. BCC - Binary Convolutional Code (1BOMYHBII CBEpTOUYHBIHA KOJ).



15. Beam refinement - yiydmieHre KOHQUTypayuy AMarpaMMbl HAPaBI€HHOCTH aHTCHHBI.
16. Beamforming - ¢poopmupoBanue aAuarpaMMbl HaIIPaBI€HHOCTH aHTCHHBI.

17. BF training - Beamforming training (mpenBapurenbHoe (OpMUPOBAHHE HATPAMMBI
HaIpaBJICHHOCTU aHTEHHBI).

18. BPSK - Binary Phase Shift Keying (1BonuHnas ¢a3oBasi MaHUITYJISIHS).

19. BRP - Beam refinement Packets (makeTsl, mpeaHa3HadeHHbIE Ul YIIyUIIeHUs KOHPHUTYpaluu
JMarpaMMbl HAIPaBJIEHHOCTH).

20. CCK - Complementary Code Keying (MaHHUITYJIALUS TOTIOJTHUTEIBHBIM KOJIOM).

21. CoA - Care-of Address (agpec, Ha3HaYaeMBbIi IPU PETUCTPALIUH TTOJIH30BATENIS B CETH).
22. CPHY - Control Physical Layer (¢pu3ndeckuii ypoBeHb yIpaBIeHHS).

23. C/1 - Carrier/Interference ratio (oTHOIIEHHE HECYIIass/UHTEP(HEPEHIIMOHHAS TIOMEXA).
24. DBPSK - Differential Phase Shift Keying (oTHOcuTenpHast pa3oBas MAaHUITYIISIIHS).
25. DC - Direct Current (ITocTOSIHHBIH TOK).

26. DL-MU-MIMO - Downlink Multiple User Multiple Input/Multiple Output (nmpumenenue
TEXHOJIOTUM MHOKECTBEHHOTO BBOJIa U BBIBOAA Il HECKOJIBKUX MOJIb30BATENIEH HA HUCXOAALICH JTMHUN).

27. DMG - Directional Multi-Gigabit (HampaBieHHas nepeaada co CKOPOCThI0 HECKOJIBKO TUTa0HT
B CEKYHJY).

28. DQPSK - Differential Quadrature Shift Keying (oTHocuTenbHas kBaaparypHas ¢a3oBast
MaHUITYJISLASA ).

29. DSSS - Direct Sequence Spread Spectrum (mpsiMasi MOCIEIOBATENLHOCTh MEPECTPOUKH
YaCTOTHI).

30. EAP-AKA - Extensible Authentication Protocol Method for UMTS Authentication and Key
Agreement (pacmupsieMblii MPOTOKON AyTeHTU(DUKAIMH U ayTeHTU(UKAIIMKA U COTIIACOBAHMSI KITFOUeH
noas3oBateneir UMTS).

31. EQM - ucnonap30BaHKe B KaXOM IMOTOKE OJAMHAKOBOM CXEMbl MYJIbTUILUIEKCUPOBAHUSL.

32. FA - Foreign Agent (areHT BU3UTHOM CETH).

33. FACoA - Foreign Agent Care-of Address (axpec areHTa BU3UTHOU CETH).

34. FHSS - Frequency Hopping Spread Spectrum (ckaukooOpa3Hasi iceBAoCTy4aiiHas epecTpoika
YaCTOTHI).

35. GFSK - Gaussian Frequency Shift Keying (vactotHas MmaHunymsmus ¢ 'ayccoBbIM QHIBTPOM).

36. GMSK - Gaussian Filtered Minimum Shift Keying (I'ayccoBckast 4acToTHasi MaHUITYJISALUS C
MUHHMAJIBHBIM CIBUTOM).



37. GPS - Global Positioning System (cuctema riio6aabsHOTO MO3UITUOHHPOBAHHUS).
38. GRE - Generic Routing Encapsulation (o0m1ast ”HKancCyssIus MapuIpyToB).
39. GSM - Global System for Mobility (rmobansHas cuctemMa MOOHIEHOM CBSI3H).
40. GTP - GPRS Tunnelling Protocol (mpotokon TynnenupoBanust GPRS).

41. HA - Home Agent (areHT JOMAaIIHENW CETU CETH).

42. HMAC - hash-based message authentication code (kox ayTeHTH(HKAIMKU COOOLICHUH,
MCTIONB3YIOUIHH Xel-QyHKIUH).

43. IMSI - International Mobile Subscriber Identity (MexmayHapoaHblii HOMEp aOOHEHTCKOM
CTaHIINM).

44. LDPC Coding - Low-Density Parity-Check Coding (kogupoBaHue ¢ KOHTPOJEM MO YETHOCTH
MaJIOH TJIOTHOCTH).

45. LTE - Long-Term Evolution (3Bomomns Ha ATUTEIBHBIN IEPUOT).

46. MAG - Mobile Access Gateway (11103 MOOMIJIBHOTO JIOCTYTIA).

47. MD5 - Message Digest 5 (128-0uTHBIN alrOpUTM XEITUPOBAHUS).

48. MIMO - Multiple Input/Multiple Output (MHOXECTBEHHBII BBOJ U BBIBOI).

49. MIPv4 - Mobile IP version 4 (pacmmpenue (yHKIMOHAIBHOCTH MpoTokona IPv4 mo
o0ecreYeHnI0 MOOUITEHOCTH).

50. MSC - Modulation and Coding Scheme (cxema MOIyISLIUN U KOAUPOBAHHUS).
51. MSK - Minimum Shift Keying (4acToTHast MaHUIyJIA1Ks C MUHUMAJIBHBIM CIBUTOM).

52. MU - Multiple User (pexxum mnepenaun wuHpopManmuu OT 0a30BOM CTaHIUMM MHOTHM
MOJIL30BATEIISIM).

53. NAI - Network Access Identifier (uaeHTH)HUKATOP JOCTYIIA K CETH).
54. NSTS - Number of Space-Time Streams (4rci0 IpoCTpaHCTBEHHO-BPEMEHHBIX TOTOKOB).
55. Number of Spatial Streams (4nci0 IPOCTPaHCTBEHHBIX TOTOKOB).

56. OFDM - Orthogonal Frequency Division Multiplexing (MyJIbTHIIZIEKCHPOBAaHUE € pa3eleHHEM
10 OPTOTOHAJIBHBIM YacTOTaM).

57. OFDMA - Orthogonal Frequency Division Multiple Access (OpToroHajabHbBIN YacTOTHBIN
MHOECTBEHHBIN J0CTYM).

58. OFDM PHY - Orthogonal Frequency Division Multiplexing Physical Layer (¢puznueckuii
YPOBEHb MYJIbTHUILJICKCHPOBAHUS C pa3AeICHUEM I10 OPTOTOHAILHBIM YaCTOTaM).

59. P-GW - Packet Data Networks Gateway (11103 B3aMMOJEHCTBHS C CETSIMH, UCIIONb3YIOUIMMHU



TEXHOJIOTUIO C KOMMYTaIlel aKeToB).
60. PBCC - Packet Binary Convolutional Coding (aBon4HO€ CBEpTOYHOE KOAUPOBAHUE MTAKETOB).
61. PCRF - The Policy and Charging Rules Function (¢yHKuus paBuiI MOJTUTHKH U TApUPHUKALIN).
62. PHY - Physical layer (¢pu3udeckuii ypoBeHb).

63. PMIPv6 - Proxy Mobile IP version 6 (pacmmpenue QpyHKIHOHAIBHOCTH MpoTokoia IPv6 mo
00ecreYeHnI0 MOOUITEHOCTH).

64. QPSK - Quadrature Phase Shift Keying (kBaaparypHas ¢a3zoBas MaHUITYJISALNA ).

65. RS coding - Read Solomon coding (konupoBanue Puna-Comomona).

66. S-GW - Serving Gateway (00cITy>KHBAOIINHN IILTIO3).

67. SC - Single Carrier (ogHa Hecymas).

68. SC PHY - Single Carrier Physical Layer (¢pu3uueckuii ypoBeHb ISl OTHOM HECyIIeH).
69. SHA - Secure Hash Algorithm (aaroputm KpuntTorpaguueckoro XeumpoBaHus).

70. SOFDMA - Scalable Orthogonal Frequency Division Multiple Access (Macmradupyemsblii
OpPTOTOHAJILHBIM YaCTOTHBIA MHOKECTBEHHBIN TOCTYI).

71. SPC coding - Single Parity Check coding (omuHOYHOE KOIWPOBaHHE C KOHTPOJEM TIO
YETHOCTH).

72. SQPSK - Spread Quadrature Phase Shift Keying (pacmmupennas kBaaparypHas Qa3oas
MaHUITYJISLASA ).

73. STBC - Space-Time Block Coding (mpocTpancTBeHHO-BpeMEeHHOE OJI0YHOE KOJTUPOBAHHE).
74. STC - Space-Time Coding (mpocTpaHCTBEHHO-BPEMEHHOE KOJIMPOBAHHE).
75. SU - Single User (pexum nepeaaun uHGopMaIuu oT 6a30Boil CTaHIIMKA OJHOMY IOJIb30BATEIIIO).

76. SU-MIMO - Single User Multiple Input/Multiple Output (IpuMeHEHHE TEXHOJIOTHU
MHO>KECTBEHHOT'O BBOZIA ¥ BEIBOAA JIJISl OJTHOTO TTOJIb30BATEIIS ).

77. TMSI - Temporary Mobile Subscriber Identity (BpemeHHBIH HIEHTH(UKATOP MOOHIBHOTO
aOOHCHTA).

78. TPC - Transmit Power Control (perynupoBanue MOIIHOCTH T€peIauH).
79. TWAN - trusted WLAN (zoBepeHHbIH OecTIpOBOIHBIN JOCTYI).

80. UEQM - UnEQual Modulation on the spatial streams (uUcroib30BaHHE B KaKIOM IOTOKE
Pa3HOI CXeMBbI MYJIbTUTIIICKCUPOBAHUS).

81. UMTS - Universal Mobile Telecommunications System (yHuBepcanbHas cucTeMa MOOMIBLHOMN
CBSI3H).



82. USIM - Universal Subscriber Identity Module (kapTa MOOMIEHOTO 1OJIb30BATENS AJ1si pabOTHI B
cetu UMTS).

83. UTWAN - Untrusted WLAN (HeHaexHbII O€CIIPOBOAHBIN JOCTYTI).

84. VHT - Very High Throughput (ouens BrIcOKast MPOMyCKHasi CIOCOOHOCT).

85. XOR - YcioBHOe 0003HauEHUE JTIOTUYECKON omnepalinu, uckiodatomee NIIN.

86. /2-BPSK - /2-Binary Phase Shift Keying (/2 nBonunas ¢pa3zoBas MaHHUITYJISLUSA ).
87./2-QPSK - /2-Quadrature Phase Shift Keying (/2 xBagpaTypHas ¢azoBasi MAHUITYJISIINA).

88. /2-16QAM - /2-16 Quadrature Amplitude Modulation (/2-16-no3unnMoHHas KBajapaTypHas
aMIUTUTYJHO-(ha30Bast MAaHUITYJISLIUS ).

89. 1024-QAM - 1024 Quadrature Amplitude Modulation (1024 - nmo3unMoHHas KBajapaTypHas
aMIUTUTYAHO-(pa30Bast MOIYJISINSA).
(. 89 BBenen IIpukaszom Munkomcsszu Poccuu ot 06.07.2020 N 321)

90. MU-MIMO-Multiple User Multiple Input/Multiple Output (mpuMeHEHHE TEXHOJIOTHH
MHOYXECTBEHHOT'O BBO/Ia M BHIBOJIA JIJIsl HECKOJIBKUX T10JIb30BaTENEH ).
(. 90 BBenen I[pukazom Munkomcsszu Poccuu ot 06.07.2020 N 321)




