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Mpeaenbi ganbHOCTU CBA3K ANA
obecneueHusa npamoun BUANMOCTHU

VISUAL LINE OFSIGHT

FRESNEL ZONE

20 M Ha 61Ty
13 MHal13ITy
Onsa 30 km

P R,
hl h2
O6nacte npsamoit
BHAMMOCTH
KoaddpuumeHT ansa Pamuyc 3emin

NMu-anana3soHoOB \

R = 3. 57@ h1 [M]”\[h2 [M]J

Mpu Hanuumm AByx mMadyT 30 M A4asbHOCTb: 39 KM
Mpu Hanuumun aAByx mMadyTt 50 M ganbHOCTb: 50 KM
Mpu Hannumm AByx mMadyT 70 M ganbHOCTb: 60 KM

OrpaHuyeHue AaNlbHOCTU BIMAHMEM
rMaApomMeTeoposB

(N

Link Range for 13 GHz Point-to-Point Application
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Hop lengths percentiles - Typical length - Rep. 173 - 2022
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Mautbl TB

50 Km ' l 50 Km

40 km 40 Km

30 Km

rémt/c po 30-40 Km Ha mauty 10-20
MeTpoB

réut/c ao 50-60 Km Ha mauty 10-20
MeTpoB
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lMaccuBHbIe peTpaHCAATOPbI KBa3un-naccuBHble peTpaHCAATOpPbI

Mexay aHTeEHHaMM BCTPOEHbl aKTUBHbIE
LUMPOKOMNONOCHbIE YCUAUTEIU HA COTHEYHbIX NAaHenAx n
akKymynatopax. MponyckHaa cnocobHOCTb B COTHU
Méut/c. Ucnonb3ytotca ana bC LTE.

NonHOCTbIO NaccuBHbIe. [1ponycKHan
cnocobHocCTb He bonee aecaTkoB MbuT/c.
MUcnonbzosanucb ana 2G n 3G.
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B Microwave Fiber [ Copper Source: Ericsson (2025).
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Traffic

5-28Gbps for end sites
= E-band

=

Derige urban

2-4Gbps for end sites
= Traditional bands
= Mudti-gadries

= Multi-band

5-18Gbps for aggregation sites
= E«band

= Multi-Carrier

= Mudti-tand

Rural

5BBMbps-2Ghps for end sites
— Traditional bands

— Multi-carmer

— Multi-band

5-18Ghps for aggregation sites
= E-band

= Multi-carmer

= Muilti=band

1-2Ghps for end sites
= Traditional bands
= Multi=carrer

= Muilti-band

5-10Ghps for aggregation sites
= Traditional bands

= Multi-correr

= Multi-band

= Long-haul

Source: Ericsson
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Mcnonb3oBaHue Kpoccnonapumsaluum Ha Og4HOM KaHane Arperauma HeCKONIbKUX KaHai0B B OAUH

mha?frgrs:nc:a ‘i ‘ ))) ((( '
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=——) Service

mﬂq'

interference

‘ . Service signal

H: horizontal polarization direction

V: vertical polarization direction

\ 4

[ocTnKumasn nponyckHasa cnocobHOCTb B gnanasoHax 6-13 My,

1

1

1 i

] R .

i | &é &J N N :: WnpuHa CnekTp. adpdp-  Yucno Bes XPIC C XPIC APIC

Ucnonb3oBaHme MIMO LoS

R R

Moaynauus MIMO
ctb (But/Ty) kaHanoB (M6ut/c) (M6ut/c) (MBuT/C)

KaHana, My

28|QAM64 5.5 2 308 616 1232
28|QAM256 7| 2 392 784 1568
56|QAM64 5.5 2 616 1232 2 464
56|QAM256 7| 2 784 1568 3 136
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Modulation i i | l

Tunosoe maccoBoe

pelweHune ¢ aaanTUBHOMU - |
Throughput 10

moaynaumen (Gbps) bps € ‘ L - bps
(8o 3 Km) | |
1GH MHz;lGHz
Bandwidth < >GHzZ > | ‘ « S >
AMBR (Adaptive Modulation and Bandwidth Radio)
MHoOrokaHasnbHble \
) q

BapMaHTbl peanansauum

40 r6ut/c Ex: Typical Long haul application with N channels
(po 3 Km)

Oxupaetca 6onee maccosoe BHegpeHUe MHOroOKaHa/lbHbIX BAPUaHTOB Uau 60s1ee LWMPOKUX KaHaNoB C 0CcBoeHuem guana3oHos W u D
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B He6onbWOM nNpoueHTe BpeMmeHun PPJ1

Single-band — 99.995% availability Multi-band — 99.9% availability '____paGOTaeT TONbKO B 60/1€e HU3KOM AnanasoHe
B c-band M W-band D-band B c-band B W-band D-band C MeHblUel NpPonycKHOW CNOCO6HOCTbIO.
Europe (32 mm/h) India (62 mm/h)
10 10
9 9
8 8
7 7
s £,
= =
o 5 o 5
c c
@ o
a 4 a 4
o Q
T T
3 3
2 — 2
1 — 1 —
0 0

1 Gbps 3 Ghps 5 Gbps 10 Ghps 1 Gbps 3 Ghps 5 Gbps 10 Gbps

Note: Channel spacing 2,080 MHz, fixed 8.3 m antenna
Source: Ericsson (2025).
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CoBpemeHHble 1a3epHble IMHUU MuHuTIOapU3aLma n yaewesneHune
]\ %

Tunosble NasepHble
NVHUU eauHULbI TeUT/C 1
eaMHULbI KM

KomnaHua Taara pa3paboTana
GOTOHHbIM UM ANA NPUMEHEHUN
tMna 1 Méut/cHa 1 KM —cC
NOTEHLNANOM 3HAYNTENBbHOIO
yAeLWweB/IeHNA N MAacCOBOrO

JlazepHble JINHUM TaKXXe NnoABepIKeHbl BJIMAHUIO TMAPOMETEopoB MCNONb30BaHNA KOPOTKUX
(conoctaBuMbl ¢ Hanbosiee BbICOKMMU Anana3zoHamu PPJ1) Na3epHbIX MHUM

.

Mepenosble NMHUM A0 AecATKoB euTt/c
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PARAMETER

Ontnyeckaa ®PAP n wmnpokue
BO3MOXHOCTU CTabunmnsaumm curHana

VALUE

Throughput

Range

Latency

Dimensions
Weight

Regulatory compliance

20 Gbps full-duplex, with built-in support for multiband
04kmto20km B@3 yyeTa rmapoMmeTreopoB

Minimum latency < 160 ps + time of flight (up to 67 ps for 20 km)
Mean latency < 5 ms
Maximum latency < 100 ms

220 mm x 240 mm x 750 mm

13 kg

IEC 62368-1, 60950-22, FCC 15.b, EN 300 386
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Ha npumepe peweHunsa komnaHum Transcelestial (napTHep T-Mobile)

Ao 1-2Téut/cB
3aBucumMmocTtu ot PPJ1
(B0 Bpemsa ocaakoB)

I
I
[
. . I
: RF device RF device
| — Network R COO0O000O00000 s SEEEEEEEE
00000080000 00000000000

SNMP

25 rémr/c
(po 10-20 km B
OTCYTCTBMUM OCaaKOB)

CENTAURI CENTAURI

Laser
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dkcnepumeHTanbHbin cteHa Eindhoven University of Technology (2025)
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AdocTturHyrta ckopoctb B 5.7 Téut/c (B 22 WDM kaHanosB) c
MCMNoOJiIb30BaHMEM NPOTOTUNOB KOMMep4YecKoro obopyaosaHus
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