
ȴɕɡɘ ɣɐɗɕɑəɆɘɆɜɎɎ ɔɇɔɖəɊɔɈɆɓɎɥ 
SkyMANMIMO 2x2

ȦɓɊɖɋɏ ȰɔɏɓɔɈ
ȪɎɖɋɐɘɔɖ ɕɔ ɎɗɗɑɋɊɔɈɆɓɎɥɒ Ɏ 

ɖɆɍɖɆɇɔɘɐɆɒ



ȺɆɐɘɡ

Å ȳɆɝɆɑɔ ɕɖɔɊɆɌ ɗɎɗɘɋɒɡ çɘɔɝɐɆ-ɘɔɝɐɆè - Ɇɕɖɋɑɢ 2008 ɉ.

Å ȳɆɝɆɑɔ ɕɖɔɊɆɌ ɗɎɗɘɋɒɡ çɘɔɝɐɆ-ɒɓɔɉɔɘɔɝɐɆè - ɔɐɘɥɇɖɢ 2008 ɉ.

Å ȰɔɑɎɝɋɗɘɈɔ əɗɘɖɔɏɗɘɈ, ɕɔɗɘɆɈɑɋɓɓɡɛ ɍɆɐɆɍɝɎɐɆɒ ïɔɐɔɑɔ 1 ɘɡɗ., 
ɇɔɑɢɞɆɥ ɝɆɗɘɢ ɓɆɛɔɊɎɘɗɥ Ɉ ɐɔɒɒɋɖɝɋɗɐɔɏ ɣɐɗɕɑəɆɘɆɜɎɎ

Å ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ ɗɕɔɗɔɇɓɔɗɘɢ:

ïɊɔ 260 ȲɇɎɘ/ɗ Ɉ ɕɔɑɔɗɋ 40 Ȳȩɜ

ïɊɔ 110 ȲɇɎɘ/ɗ Ɉ ɕɔɑɔɗɋ 20 Ȳȩɜ

Å ȵɆɐɋɘɓɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ: Ɋɔ 35000 ɕɆɐ/ɗ

Å ȭɆɊɋɖɌɐɆ ɓɆ ɕɖɔɛɔɌɊɋɓɎɋ ɕɆɐɋɘɆ: ɔɘ 1 ɒɗ

Å ȲɆɐɗɎɒɆɑɢɓɔɋ ɖɆɗɗɘɔɥɓɎɋ Ɉ LOS: > 60 ɐɒ

Å ȲɆɐɗɎɒɆɑɢɓɔɋ ɖɆɗɗɘɔɥɓɎɋ Ɉ NLOS: > 2 ɐɒ



ȵɖɋɎɒəɟɋɗɘɈɆ 
ɖɆɊɎɔɘɋɛɓɔɑɔɉɎɎMIMO 2x2

Å ɕɔɈɘɔɖɓɔɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɖɆɊɎɔɐɆɓɆɑɆ ɍɆ ɗɝɋɘ ɓɆɑɎɝɎɥ 2-ɛ ɕɆɖ 
çɕɋɖɋɊɆɘɝɎɐ-ɕɖɎɋɒɓɎɐè Ɏ ɔɊɓɔɈɖɋɒɋɓɓɔɏ ɕɋɖɋɊɆɝɎ ɊɈəɛ ɕɔɘɔɐɔɈ 
ɊɆɓɓɡɛ

Å ɕɔɊɊɋɖɌɐɆ ɒɔɊəɑɥɜɎɎ QAM64 5/6

Å 52 ɎɓɚɔɖɒɆɜɎɔɓɓɡɛ ɕɔɊɓɋɗəɟɎɛɈ 20 Ȳȩɜ Ɏ 108 ïɈ 40 Ȳȩɜ

Å ɕɔɒɋɛɔəɗɘɔɏɝɎɈɔɋ ɐɔɊɎɖɔɈɆɓɎɋ LDPC+ɗɈɋɖɘɔɝɓɡɏɐɔɊ (ɈɡɗɔɐɆɥ 
ɗɘɔɏɐɔɗɘɢ ɐ ɍɆɘəɛɆɓɎɤ Ɏ ɕɔɒɋɛɆɒ!)

Å ɆɕɕɆɖɆɘɓɆɥ ɇəɚɋɖɎɍɆɜɎɥ ɕɆɐɋɘɔɈ Ɋɔ 64 ɐɇɆɏɘ



ȷɋɘɋɈɆɥ 
ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɢ

Å ȦɖɛɎɘɋɐɘəɖɆ ɇɋɗɕɖɔɈɔɊɓɡɛ ɗɋɘɋɏ MINT:

ï mesh ɓɆ əɖɔɈɓɋ ɎɓɚɖɆɗɘɖəɐɘəɖɡ 

ïɔɇɠɋɊɎɓɋɓɎɋ ɖɆɍɖɔɍɓɋɓɓɡɛ ɇɋɗɕɖɔɈɔɊɓɡɛ ɗɋɉɒɋɓɘɔɈ Ɉ ɋɊɎɓɡɏ 
ɈɎɖɘəɆɑɢɓɡɏ ɗɋɉɒɋɓɘ Ethernet

ïɗɐɈɔɍɓɆɥ ɕɖɎɔɖɎɘɋɍɆɜɎɥ

ïəɕɖɔɟɋɓɎɋ ɐɔɓɚɎɉəɖɆɜɎɎ

Å L2 ɐɔɒɒəɘɆɜɎɥ ɗ ɕɔɊɊɋɖɌɐɔɏ VLAN, Spanning tree, IGMP snooping/quering

Å ȷɘɆɘɎɝɋɗɐɆɥ/ɊɎɓɆɒɎɝɋɗɐɆɥ (RIP, OSPF) ɒɆɖɞɖəɘɎɍɆɜɎɥ

Å QoS: 16 ɔɝɋɖɋɊɋɏ ɕɖɎɔɖɎɘɋɍɆɜɎɎɎ traffic shaping

Å L2/L3 Firewall

Å SNMPv.1/3, traps

Ɏ ɒɓɔɉɔɋ Ɋɖəɉɔɋé



ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ.
ȰɆɓɆɑɡ çɘɔɝɐɆ-ɘɔɝɐɆè, LOS.

ȵɖɎɑɔɌɋɓɎɥ: ɒɆɉɎɗɘɖɆɑɢɓɡɏ ɐɆɓɆɑ ISP (web, VoIPɎ ɘ.ɕ.)

ȴɇɔɖəɊɔɈɆɓɎɋ R5000 -Om/53.300.2x63

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ 29

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ 23

ȹɗɑɔɈɎɥ ȶȶȨ LOS

ȵɔɑɔɗɆ, Ȳȩɜ 20 40

ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ 
ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ

65 125



ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ
ȰɆɓɆɑɡ çɘɔɝɐɆ-ɘɔɝɐɆè, LOS

ȴɇɔɖəɊɔɈɆɓɎɋ R5000 -Mm/54.300.2x63.2x23

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ 23

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ 13

ȹɗɑɔɈɎɥ ȶȶȨ LOS

ȵɔɑɔɗɆ, Ȳȩɜ 40 40 20

ȨɡɛɔɊɓɆɥɒɔɟɓɔɗɘɢ, ɒȨɘ4 63 63

ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ 
ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ

66 147 88



ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ
ȰɆɓɆɑɡ çɘɔɝɐɆ-ɘɔɝɐɆè, LOS

ȵɖɎɑɔɌɋɓɎɥ: ɒɆɉɎɗɘɖɆɑɢɓɡɏ ɐɆɓɆɑ Ɋɑɥȧȷ WiMAX

ȴɇɔɖəɊɔɈɆɓɎɋ R5000 -Sm/5 3.300.2x63.2x23

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ 23

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ 12

ȹɗɑɔɈɎɥ ȶȶȨ LOS

ȵɔɑɔɗɆ, Ȳȩɜ 5

ȨɡɛɔɊɓɆɥɒɔɟɓɔɗɘɢ, ɒȨɘ 63

ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ24



ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ
ȰɆɓɆɑɡ çɘɔɝɐɆ-ɘɔɝɐɆè, NLOS

Å ȴɗɔɇɋɓɓɔɗɘɎ: ɒɆɑɔɣɘɆɌɓɆɥ ɍɆɗɘɖɔɏɐɆ, 1-ɥ ɍɔɓɆ Ⱥɖɋɓɋɑɥ ɕɋɖɋɐɖɡɘɆ ɕɔ 
Ɉɗɋɏ ɊɑɎɓɋ ɐɆɓɆɑɆ

Å ȲɆɉɎɗɘɖɆɑɢɓɡɏ ɐɆɓɆɑ Ɋɑɥ ɗɎɗɘɋɒɡ ɈɎɊɋɔɓɆɇɑɤɊɋɓɎɥ

ȴɇɔɖəɊɔɈɆɓɎɋ R5000 -Mm/58.300.2x63.2x23

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ 23

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ 0,340

ȹɗɑɔɈɎɥ ȶȶȨ NLOS

ȵɔɑɔɗɆ, Ȳȩɜ 20

ȨɡɛɔɊɓɆɥɒɔɟɓɔɗɘɢ, ɒȨɘ 4

ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ95 





ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ
ȰɆɓɆɑɡ çɘɔɝɐɆ-ɘɔɝɐɆè, NLOS

ȴɇɔɖəɊɔɈɆɓɎɋ R5000 -Mm/58.300.2x63.2x23

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ 23

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ 1,4

ȹɗɑɔɈɎɥ ȶȶȨ NLOS

ȵɔɑɔɗɆ, Ȳȩɜ 20

ȨɡɛɔɊɓɆɥɒɔɟɓɔɗɘɢ, ɒȨɘ 63

ȶɋɆɑɢɓɆɥ ɕɖɔɕəɗɐɓɆɥ 
ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ

~100

ʆʩʦʙʝʥʥʦʩʪʠ: ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʧʝʨʝʢʨʳʪʘ ʜʝʨʝʚʴʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʝʨʝʢʨʳʪʠʝ ʟʦʥʳ ʌʨʝʥʝʣʷ





ȵɖɎɒɋɖɡ ɎɓɗɘɆɑɑɥɜɎɏ
çȸɔɝɐɆ-ɒɓɔɉɔɘɔɝɐɆè

Å ȵɖɥɒɆɥ ɈɎɊɎɒɔɗɘɢ: LOS, near-LOS, NLOS(ɈɡɗɔɐɔɣɘɆɌɓɆɥɍɆɗɘɖɔɏɐɆ, 
Ɍɋɑɋɍɔɇɋɘɔɓ)

Å ȵɖɎɑɔɌɋɓɎɥ: Ɋɔɗɘəɕ Ɉ Ɏɓɘɋɖɓɋɘ, VoIP, IPTV

ȴɇɔɖəɊɔɈɆɓɎɋȧȷ R5000 -Om/53.300.2 x63 ( 16 Ɋȧ, 60Á)

ȴɇɔɖəɊɔɈɆɓɎɋ ȦȷLm/53.300.2
x63

Lm/53.300.2
x63

Lm/53.300.2
x63

Sm/53.300.2
x63.2x23

Ȱȹ Ɇɓɘɋɓɓ, Ɋȧ18 18 18 23

ȶɆɗɗɘɔɥɓɎɋ, ɐɒ1 1 3 6

ȹɗɑɔɈɎɥ ȶȶȨ LOS NLOS nearLOS LOS

ȵɔɑɔɗɆ, Ȳȩɜ 20 20 20 20

ȨɡɛɔɊɓɆɥ
ɒɔɟɓɔɗɘɢ, ɒȨɘ

63 63 63 63

ȶɋɆɑɢɓɆɥ 
ɕɖɔɕəɗɐɓɆɥ 
ɗɕɔɗɔɇɓɔɗɘɢ, ȲɇɎɘ/ɗ

106 60 28 70



1 ɐɒ,
106 ȲɇɎɘ/ɗ

3 ɐɒ,
28 ȲɇɎɘ/ɗ

1 ɐɒ,
60 ȲɇɎɘ/ɗ

6 ɐɒ,
70 ȲɇɎɘ/ɗ

R5000 -Om, 16 dBi

R5000 -Lm, 18 dBi

R5000 -Lm, 18 dBi

R5000 -Sm


