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@ Mikrovinny spoj bod-bod: FibeAir IP-10

» Vyrobce: Ceragon Networks (lzrael)

« Zakladni parametry:

» Licencovana pasma 6 — 38 GHz (dano jen volbou ODU)
« Sitka pasma 7 - 56 MHz full duplex (SW preladitelné)
« Kapacita 10 — 500 Mbps (stejny HW, licen¢né odstupnovano)

» Rozhrani:

« 1x 1000BaseX (SFP)

« 1x10/100/1000BaseT

* 5x10/100 BaseT

« 16x E1l

» Integrovany Ethernet switch

Postupné rostouci reseni, idealni pro ochranu investic
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@ FibeAir IP-10: hlavni vyhody

* Nativni TDM (E1) a nativni Ethernet, pficemz Zadny druh provozu
neni mapovan pres jiny, oba dynamicky sdileji spoleCné prenosove
pasmo

Maximalni vyuziti pfenosového pasma
Nizké transportni zpozdéni ( < 200us @ 400Mbps / GbE)

* Unikatni 8-stavova adaptivni modulace pro maximalni dostupnost, s
bezeSvym a bezchybnym prepinanim

» RozSifena podpora QoS (IPv4/IPv6, Q-in-Q, STP/RSTP/MSTP, ...)
« Statistiky (radiove, prenosové, provozni)

« SNMP a HTTP management

- Skalovatelné Feseni optimalni pro distribuéni body (6U)

« Certifikovano MEF-9 a MEF-14 (pro EPL, EVPL, E-LAN)

« Kompaktni IDU (1U), kompaktni ODU (2,5kg), nizka spotifeba

» PIna Skalovatelnost (1+1, 2+0, Hot standby, ...)

Nejflexibilnéjsi radio s nejefektivnéjsim vyuzitim pasma na trhu
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@ FibeAir IP-10: hlavni vyhody (pokr.)

&

Patentovana inteligentni komprese zahlavi Ethernetovych paketu

Ethernet Capacity increase by
packet size (bytes) compression
64 45%
96 29%
128 22%
256 11%
512 2%

Zvysuje efektivni propustnost dat az o 45 % !
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@ FibeAir IP-10: rozhrani

P ]
.

Rozdélena architektura

Kompatibilita se vSemi vnéjSimi jednotkami Ceragon
rozmery: vyska 1U, Sirka 19, hloubka < 12" (ETSI)

A I ‘r
Craft I 1 x GE opt. 5 x FE elektr. RFU
Terminal Externi 1000baseX 10/100BaseT interface
(DB9) VIV 16x E1/T1 (SFP) (RJ45) (N)
(DB9) (MDR69)
. . 1 x GE elektr. GND
Engineering V.11/RS-232 10/100/1000BaseT
order-wire User Channel (RJ45) L.,
319 s
Varianty: Hot-swapp
étrak
» Ethernet only veray

 Ethernet+16xE1

* Ethernet+AUX package
* Ethernet+16xE1+AUX package
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@ FibeAir IP-10: integrovany Ethernet switch

IP-10 podporuje 2 mody:
P & podporuj y

= « Metro switch — Ethernet switching je aktivovan
« Smart pipe — Ethernet switching je deaktivovan
1 « Aktivni je jen jeden Ethernet port
« Zarizeni funguje jako point-to-point Ethernet radio

IP-10 IP-10

Ethernet Ethernet .
._ Ethernet Radio Radio

porty Switching interface port @ interface

Metro switch maéd Smart pipe méd
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FibeAir IP-10: adaptivni modulace

8 modulaénich urovni s rozdilem cca 3db systémového zisku mezi kazdym z nich

¥ -

256QAM 256QAM

¥

256 QAM

128QAM 64QAM  32QAM

16QAM gpskK
QPSK

Hlas & real time
sluzby )

Datové sluzby —)

Vv

Zvysuje kapacitu a dostupnost sluzby
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@ Podpora QoS

Priority Queues

-- - Ctyfi fronty, nezavisle pro kazdy
> &
-

port . W1 - Highest priority
- Rozsifena klasifikace podle /

L2/L3 zahlavi: Classify

Scheduling
Arrivals

departures

\

« Zdrojovy port — ‘A

» VLAN 802.1p ::[>

- VLANID —L7 o> .

« IPv4 TOS/IPv6 TC \ we

« NejvysSi priorita pro BPDUs . |
W4 — lowest priority

H

 Omezeni propustnosti podle CoS
« ROzna pravidla priorit nezavisle pro
kazdy port
« Striktni (SP)
« Vazena (WRR)
» Hybridni (libovolna kombinace SP a
WRR)

Podpora diferencovanych Eth sluzeb s riznou urovni SLA
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@ Flow Control

- ’ * Podpora Flow Control podle IEEE 802.3x

- « Je-li funkce flow control zapnuta, IP-10 IDU posila zpét
1 PAUSE frames jako signalizaci, ze prichozi pamet’ je plna

 Pamét ma velikost 1Mbit a je dynamicky sdilena pro vSechny
porty a fronty

Native?

S @000 wmomssie [ Jp
Prichozi ramce
FibeAir IP-1
\ ' ibeAir 0 ‘ FibeAir IP-10

& x @x

»
»

I}

¥

D

Router Flow Control —

Pause Frames
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DC CLI

Pripojeni sériovym kabelem do terminalového portu M4 Prog

Part Settings

Nastaveni hyperterminalu:

« Bitova rychlost: 115200, datovych bitu: 8, parita: ne, stop Bis per second: 115200 3
bity: 1, Flow Control: ne

[ ata bits: |8 v|

» Doporuceno: typ VT-100, velikost : 24 fadku, 80 sloupcu

Parity: | Mone - |

Default login:

Stop bits: | 1 E¥3 |

° User admln Flow contral: |None V|

* Password: admin

Restore Defaults

» Po stisku <enter> dostanete <IP-10:/> prompt

kK ][ Cancel ] Apply

Zjisténi |IP adresy IDU:

 IP-10:/> cd management/networking/ip-address

+ IP-10:/management/networking/ip-address> get ip-address

IP-10: />

IP-18:/> cd management/networking/ip-address/

IP-18: /management/networking/ip-address>

IP-10: /management/networking/ip-address> get 1ip-address

192.168.1.161

IP-18: /management/networking/1ip-address>

IP-18: /management/networking/ip-address> set i1p-address 192.168.1.165
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- Main View
|_:_| Faults

..... £y Current Alarms We bOVé rOZh ra n i

----- £ Event Log

= PM & Counters

|2 RMON

[ : Radio

.. Radio Signal Level

5 Radio Aqareqae Unit 192.168.1.102

- E1
- Configuration

= General B A A R D R TR LT R R UL N N b
i o orvan S, e S O

----- =] Unit Parameters - . o |
..... [ Versions it _ k
..... =] Management

..... (] Traps Configuration
..... [=] Licensing

=) Ethernet Switch e
..... =] Switch Configuration

..... ] QoS & Rate Limiting
= Radio

----- =] Radio Parameters

..... ] Remote Radio

..... [=] Radio Thresholds

- Interfaces « Zobrazuje skuteénou konfiguraci
..... [ Ethernet Ports
..... [ E1 Poris . . : H P4 ¥
..... =) Warside Channel « Zobrazuje real-time barvy LED indikatort
[ -Protection

« Jednoducha nabvigace v rozbalovacim menu

-. Diagnostics & Maintenance

..... 1 Radio Loopback

..... F Line Loopback

..... =] Configuration Management

..... =] Software Management
----- =] RFU Download

. DECUCTY
..... &) Security Configuration
..... & Users & Groups
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@ Konfigurace dohledu

Rozdilna lokalni a vzdalené IP adresa  Management

HW address (MAC) = MAC adresa CPU
(nikoli MAC adresa portu)

Local IP Configuration

IP address 1192.168.1.102 |
- Pocet portli pro management: Subnet mask 2552552550 |
* 0 - bez lokalniho dohledu (pouze in-band) Default gateway |0.0.0.0 |
* 1 - port #7
. 2 ports #7 & #6 HW address 00:0A:25:00:0A:B3
» 3—Ports #7, #6 & #5 Remote IP Configuration
. Typ: Remote IP address 192.168.1.101 | Open Remote
In-band (pFes VLAN) Remote IDU subnet mask |255255255{] |
» Out of band Management Ports
° Kap aCita: Number of ports |:| (0..3)
* Volitelna rychlost dohledového portu: 64, 128, Management VLAN ID 4000 | 1..4090)
256, 512, 1024, 2048Kbps Type
- Nastaveni portu: Capacity (kbps)
- Auto negotiation, Rychlost, Duplex Auto negotiation On |5
Rate (mbps)
Duplex

[ Apply ] [ Refresh ]
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Chybovy management

« Aktivni alarmy:

Datpm a éas
vzniku/zaniku

 Dulezitost (5 urovni)
» PUvod alarmu

Pravdépodobna
priCina a kroky k
naprave

* Log alarm:

e Historie alarmu

Datpm a c":as
vzniku/zaniku

Dulezitost (5 urovni)

Puvod alarmu
200 zaznamu (FIFO)

Current Alarms
[Date & Time [Severi Module [Description
|
(=) 29-Jul-08 13:39:16 L IDU E1/T1 loss of signal on port #1
Probable Cause
1) Line is not properly connected.
2) External equipment is faulty.
Corrective Actions
1) Reconnect line.
2) Check line cables.
3) Check external equipment.
4) Power cycle the system.
2 29-Jul-08 11:19:48 £ IDU License violation capacity license
Event Log
Event Log
3 |DaleV& Time |Sewer_it)|I |Mrordule |Slatg 7 |Descriprtionr ) o
29 29Jul-08 12:11:44 2 1DU Raised E1/T1 loss of signal on port #7 =
30 29Jul-08 12:11:44 2 1DU Raised E1/T1 loss of signal on port #6
31 29Jul08 12:11:44 Fay (1] Raised E1/T1 loss of signal on port #5
32 29Jul-08 12:11:44 o (1] Raised E1/T1 loss of signal on port #4
33 29 Jul 08 12:11:44 a IDU Raised E1/T1 loss of signal on port #3
34 29Jul 08 12:11:44 o 1DU Raised E1/T1 loss of signal on port #2
35  29Jul-08 12:11:44 2 DU Raised E1/T1 loss of signal on port #1
36 29Jul-08 11:21:15 fal 1DU Cleared Remote communication failure
37 29Jul-08 11:21:13 Fal DU Cleared Radio loss of frame
38 29Jul.08 11:21:12 o RFU RFU reset
33 29Jul 08 11:21:03 o DU Cleared RFU communication failure
40 29 Jul-08 11:20:59 Ia 1DU Raised RFU ication failure
4 29-Jul-08 11:20:58 Fay 10U Raised R [ ication failure
42 29Jul-08 11:20:57 fal (1] Cleared Remote communication failure
43 29Jul-08 11:20:10 & DU Raised Radio loss of frame
44 29_Jul.08 11:20:10 2 1DU Raised R ication failure
45 29 Jul-08 11:19:48 ] 1DU Raised License violati pacity li
46 29Jul-08 11:19:43 fal (1] Cold reset event L
A7 27-Jul-08 11:47:21 Fal DU Cleared Radio signal degrade
AR T Ll N9 A4-AT7 -0 Fat (1111 Dairnd Dadina einnal A bt
Page: 1234
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Statistiky a Citace

Prijimana a vysilana uroven:
* Minimalni a maximalni prijimana/vysilana :
uroven za 24 hodin v intervalech 15 minut
 30-denni historie (denni minimaa |« :
maxima) ” T
» Cita€ Casu, po ktery je pfijimana/vysilana -
uroven pod nastavenou urovni | . !}"’"”
« Grafické i tabulkové zobrazeni | = |

Adaptivni modulace:

* Minimalni a maximalni modulace za 24
hodin v intervalech 15 minut

» 30-denni historie (denni minima a
maxima)

« Grafické i tabulkové zobrazeni

Statistiky:
* Pro kazdy ETH a E1 port samostatné
* ES, SES, BBE and UAS ¢itace za 24 hodin v intervalech 15 minut
* 30-denni historie
» Grafické i tabulkové zobrazeni

RMON statistiky:
* Pro kazdy ETH port samostatnée
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@ Licencni politika

-- * License code entry Licensing
W J ,
* Licencovani funkce: .
. Current License
« ACM (adaptivni modulace) License type Demo
1 License code |DefaultLicense

* Switch
_ License Features

* Kapacita (10, 25, 50, 100, ACM license Allowed

150, 200, 300, 500 I\/lbpS) Switch application license Switch

. . Capacity 510
« 60 denni demo-licence

Demo License

Demo admin | Enable

Demo timer |60 days.

[Apply ] [ Refresh
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Kapacitni moznosti

14MHz

Modulation

/MHz

Modulation

Ethernet
Capacity
(Mbps)

Ethernet
Ce
(N

1 QPSK 4 9.5-135 QPSK

2 8 PSK 6 14 -20 2 8 PSK 12

3 16 QAM 8 20 -28 3 16 QAM 18

4 32 QAM 10 | 23-33 32 QAM 21

5 64 QAM 12 28-40 64 QAM 24

6 128 QAM | 13 | 33-46 128 QAM | 29

7 256 QAM 16 | 38-54 256 QAM | 34 | 81-115
8 256 QAM 18 | 43-60 256 QAM | 38 | 90-128

56MHz

28MHz
ACM

40MHz

[REES Modulation Ethernet Modulation [REES

Modulation

Point

Capacity
(Mbps)

Capacity
(Mbps)

Capacity
(Mbps)

1 QPSK 16 40-56 20 47 - 67 1 QPSK 31 73-104

2 8 PSK 22 52-74 30 71-102 2 8 PSK 46 110 - 156
3 16 QAM 32 75 - 107 42 100 - 144 3 16 QAM 64 152 - 216
4 32 QAM 42 101 - 144 52 122 - 175 4 32 QAM 75 204 - 291
5 64 QAM 53 126 - 180 67 157 - 225 5 64 QAM 75 253 - 362
6 128 QAM 64 151 - 6 128 QAM 75 183 - 6 128 QAM 75 304 - 434
7 256 QAM 70 165 - 235 7 256 QAM 75 213 - 305 7 256 QAM 75 345 - 492
8 256 QAM 75 183 - 261 8 256 QAM 75 237 - 339 8 256 QAM 75 381 - 545
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@ Bojite se vysokych vydaju... ?

Licencéni poplatky jsou funkci:

‘ KmitoCtového pasma
- - Sitky kanalu
. R » Vysilaciho vykonu BT ——
« ATPC
1 1km 4 800 K¢ 6 000 K¢
5 km 9 600 K¢ 11 500 K¢
50 Mbps
15 km 7 700 K¢ 16 000 K¢
30 km 11 500 K¢ 47 500 K¢
1km 15 000 K¢ 24 000 K¢
5 km 32 000 K¢ 58 000 K¢
100 Mbps
15 km 7 700 K¢ 47 500 K¢
30 km 11 500 K¢ 95 000 K¢
1km 31 000 K¢ 38 000 K¢
5 km 47 500 K¢ 77 000 K¢
200 Mbps
15 km 7 700 K¢ 95 000 K¢
30 km 11 500 K¢ 95 000 K¢
1km 38 000 K¢ 48 000 K¢
5 km 77 000 K¢ 115 000 K¢
500 Mbps
15 km 23 000 K¢ 95 000 K¢
30 km 23 000 K¢ 95 000 K¢
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o Skalovatelnost

« Stejna 1U vnitini jednotka IP-10 muze byt pouzita pro stand-alone spoj i
pro centralizované reSeni
Az 6 jednotek Ize spojit do jednoho celku
« Kazda jednotka podporuje:
« Jednu radiovou jednotku
« 7 Ethernet portt (2 GE & 5 FE)
« az 16x nebo 32x E1
« Jednotky Ize doplnovat postupné podle potreby
« Kazda dvojice jednotek muze byt konfigurovana jako:
* Dva nezavislé 1+0 spoje

IP-10

» Jeden plné redundantni 1+1 spoj o110
IP-10 IP-10
IP-10 IP-10

IP-10
IP-10

IP-10 IP-10

IP-10 IP-10
IP-10 > ‘ ‘ > L 4

Funkce kazdé jednotky muze byt ménéna podle aktualni potieby
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FibeAir IP-10: Nativni Ethernet

* Maximalizace propustnosti CARRIER
, T .. A , ETHERNET
diky optimalizaci modulace pfi dané Sifce pasma
* Minimalni transportni zpozdéni 0

typicky 70-150 us pro GbE@400 Mbps
Precizni TDM synchronizace
ToP Aware

MEF

Certified Compliant

diky adaptivni modulaci a propracované podpore QoS

Nativni 2

‘% Nativni Ethernet
.% Nativni PDH

= nativni PDH provoz spolu s nativnim IP

provozem, kde jeden provoz neni mapovan
do druhého, a kde TDM i IP provoz
dynamicky sdili spole€né pfenosoveé pasmo
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@ Pro¢ VUMS DataCom ... ?

Predprodejni podpora:

Navrh spoje
Vypocet kvality
Zaijisténi licence
Instalacni Skoleni

Instalace:
* Prostfednictvim partnert

Poprodejni podpora:

» Troubleshooting

* Nahradni dily (garantované, negarantovang)
» SLA vCetné dohledu

« ZaruCni a pozarucni servis

Ceny:
* Partnersky program
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Deéekuji za pozornost ...

Kontaktni udaje: VUMS DataCom
Ing. Martin Buron
+420 220 999 508
+420 604 524 575
martinb@datacom.cz



