3ble
CTPOEeHY
B CeTaX ONnepec

eHusa Cisco ans
00CTyna U arperx
DOB CBA3U

AnekcaHgp JinTeuH

innovate tgg.et/wz




OueHu KoHTeHT Cisco Expo v nonyuu npu3s!

[Tpn3bl XXOYT BCEX, KTO:

* rnoceTun 2 u boree gHEN KOHEPEHLNN

e 3anonHun ooyl aHKeTy

* 3anonHun 5 n boriee CECCUOHHbIX aHKEeT

* 3anosiHUN aHKeTLI Mo 2 1 boriee NNaHoBbLIM OAEMO

OHnanH-aHKeTbl 4OCTYMHbI HA canTe Www.ceq.com.ua.

AHKETbI TaKKe MOXXHO 3anofnHUTb, BOCNOMNb30BaBLLUNCL TEPMUHANAMU B 30HE
o0LLEHNS HAa NEPBOM 3Taxe.



CopepxaHue

« O0630p HOBOW NMHENKN NPOAYKTOB B CErMEHTe A0CTYyNa 1 arperauum:
— ASR 901

— ASR 903
« ASR 901 n ASR 903 B apxutektype nV peLieHund



HoBoe nokoneHue obopyaoBaHusa goctynal/arperayum —
OCHOBHbI€ TeHAEHLUUMU

KoHBepreHuus
BO3MOXHOCTb OHOBPEMEHHOM NoAAep kv 0bopyaoBaknsicere
HECKOIbKMX MOKONEHWI \
osontoums Kk nogaepxke Ethernet & IP — Bbigcokas \ - 3
NPON3BOANTENBHOCTb
[Mogaepkka pasnuyHbIX MHTEPdENCOB —_—

" CHMXeHue onepaunoHHbIX 3aTpart

« OnekTponutaHue
* Pa3mepbl
* [lpocToTa ynpasneHus

YH/BEPCANBbHOCTb pelueHns

* EOuHbIN, NPOAKTUBHLIN MEHEIKMEHT

« CepBucHas nogaepxka

* KWHTerpauus ¢ pukcmpoBaHHbIMA U
MOOUNBbHLIMU CETAMN




ASR 901




PeweHune Cisco gnsa noctpoeHus IP NGN cerogHs

ACS AAA, DHCP, DNS, EMS NMS

OAM Subsystem
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MPLS/IP Transport
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VPWS, VPLS
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Service Aware Deployment:
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ASR 901 OcHoBHble TpeboBaHuUA

[n3anH n paspaboTka
ona any-G ceten CooTHoweHMe

BbicokonponsBoauTenbHbIN U
KOMMNAaKTHbLIN

LeHbl U

npounsBoauTesib Bbicokas npon3BoanTenbHOCTb
OTKasoycTon4nBoe nuTaHue
KomnaktHocTb 1RU - 8.3” rmybuHa
LLinpoknin TemnepartypHbIn
avanasoH

Green Efficiency KoHBepreHTHoOe

peweHune
any-G

TMGKUIA L2/L3 VPNSs,
Carrier Ethernet
and TDM

Hwnaskoe noTpebneHune
9Heprumn Ha Gbps

OnepaTopckoro

Knacca yHKUMOHan




Cisco ASR 901 KomnakTHOCTb
1RU, ETSI 300mm rnybuHa

TemnepaTtypHbIN ananasoH
-40c to +65c

HapexHocTb

Power Supply: agBoHoM BBO,

ASR 901 Ethernet only Redundant power supply
Metro/Carr. Eth Switch w/ 12 GE ports Redundant fans

'MoKocTb
LTE ready

[Mbkoe nuueH3npoBaHme

Pay-as-you-grow license model

ASR 901 TDM + Ethernet MaCLLITa6V|py9MOCTb
Cell Site Router w/ 16 T1/E1 + 12 GE ports
12 GE ports + 16 T1/E1 ports

L2 Switching, L3 Routing capabilities
Cisco ASR 901 Cell Site Router for 2G, with MPLS, QOS at line rate

3G & 4G SyncE, 1588v2 BC/TC, 10Mhz, BITS,
1PPS, ToD, p2p



ASR 901 Router

« KomMnakTHbIU, QP PeKTUBHbIN
« 1RU,
« 16 Gbps npon3BoAUTENBHOCTb
« OTkasoycTonymBoe nNUTaHne n 6rok BEHTUNATOPOB
« OQHepronoTpebnenune: <~50W
» Fits in 300 mm cabinets, 1RU
» PaclumpeHHbIn TemnepaTypHbli guanasoH -40 to 65 C

« Side-2-side cooling

* UHTepdencnol:
» Ethernet : 12 x GE
- TDM: 16 x T1/ E1

Cisco ASR 901 Series

. quH KUUOHaliIbHble BO3MOXHOCTMU.

» TDM: PWE3 SATOP, CESoPSN, CESoUDP, MLPPP Mobile wireless nCarrier Ethernet nnarcgopma
« Timing: SyncE , 1588v2, BITS, ToD, Ans onepaTtopoB MOOUNBLHOU U PUKCUPOBAHHOMU
- Carrier Ethernet: EVC, E-OAM, Y.1731 FM, HQoS CBA3N

 Layer3+: OSPF, BGP, IPv4, IS-IS w/ BFD, MPLS VPN
* QoS: ToS, DSCP, WRED, HQO0S, ingress/egress stats




ASR 901 O630p waccu n nutepcencos

A901-12C-F-D

A901-12C-FT-D

ASR Model Type GE Copper | GE Combo GE Optical
(E1/T1)

AgId2cFD | 4 | 4 | 4 |

A901-12C-FT-D




Cisco ASR 901
A901-12C-F-D Model

12 x GE Ports

Dual Ioad-gharing 1 PPS(in/out),  BITS (in),
Power supplies (DC) 10 Mhz(in/out) Console Port
and
Dual Fans

© 2008 Cisco Systems, Inc. All rights
reserved. 1



Cisco ASR 901
A901-12C-FT-D Model

Alarm

| I

Dual load-sharing 16 T1/E1
Power supplies (DC)
and
Dual Fans

© 2008 Cisco Systems, Inc. All rights
reserved.

I

1 PPS(in/out),
10 Mhz(in/out)

BITS (in),
Console Port

N —



Cisco ASR 901

'ijm-ﬂ\mmv
. BITS
16 x Built-in & 4 RJ 45 4* 1 GE SFP

E1/T1 Ports

1 PPS / ToD interfaces for Phase/Time of Day Synchronization
ToD via 1588 for Host CPU

1 RU, Redundant Power Feeds, Extended Operating Temperature

Power Monitoring: Enhanced Status LED, Alarm Input for UPS

Side airflow with Redundant Fan

© 2011 Cisco Systems, Inc. All rights reserved. Cisco Confidential




O630p PyHKUMOHANIbHbLIX BO3MOXHOCTEUN

IP/MPLS
OSPFv2, ISIS, ) TDM

Static ,BGP, MPLS
L3 VPN ,EoMPLS CESOPSN and SATOP
PPP/ HDLC / MLPPP

Pseudowire redundancy

Clocking
Metrok
SynckE
EVC Infrastructure , MSTP,
REP, E-OAM 1588 v2



Cisco ASR 901
0O630p PyHKUMOHANBHbLIX BO3MOXHOCTEW

TDM * T1/E1, PPP and HDLC Encapsulation, MLPPP bundle,
 CESoPSN over MPLS, SAToP over MPLS, LFI, CESoUDP, QoS

» 802.3/ab/z, 802.1 p/g/d/s/w/ad (LAG),
* Jumbo frame, VLAN mapping, EVC infrastructure, REP

Layer 2

* Line-rate routing, MPLS VPN
* OSPFv2, BGPv4, ISIS, Static route, BFD

Layer 3

* MEF E-line
* MPLS-LER, MPLS-LSR, VRF-Lite, 2 label pop, 3 label push, MPLS VPN,

Metro-E / MPLS

* IPP, DSCP, COS mapping, EXP, MEF policer, VLAN Ingress policing, Priority Queue
scheduling, Egress Queuing, WRED CBWFQ, HQoS

QOS

* Internal clock source, Line clock source, Stratum 3,ToD, BITS, 1 PPS +/- 50 ppb

Advance Timing accuracy, 10 Mhz, Sync-E with SSM/ESMC, IEEE 1588v2 PTP OC

» Syslog, SNMPv1/2,L.2 trace route, MPLS OAM, IP-SLA, Cisco E-OAM,

Management 802.1ag, 802.3ah, E-LMI, Y.1731 FM

Secu l'ity » Router/Port ACLs, STRG, SSH1.5, Radius, TACACS+




Cisco ASR 901 — ®dyHkumoHan ansa IOS nuueH3nn

Cisco IOS - OnuncaHue nNnUUeH3nn
NnuUeH3npoBaHue

®dyHKkuuoHan Base nuueH3uu:

» Layer 2: EVC Infra, 802.1Q, 802.1ad, QinQ, 802.3ah, and REP
* QoS and 2 Level H-QoS

Base  Layer 3: IPv4 static routes, BGPv4, I1S-IS, OSPFv2, host
connectivity, ACL support
* E-OAM: CFM (BD, port level), IP SLA
* Clocking: SyncE with SSM/ESMC, 1588v2 OC

®yHkuuoHan Advanced IP Metro nuueH3uu:

* MPLS: MPLS using LDP, EoMPLS, L3VPN, MPLS OAM,
pseudowire redundancy

Advanced Metro IP « EOAM: CFM over pseudowire, IP SLA (LSP)
* TDM: CESoPSN on MPLS, CESoUDP, SAToP on MPLS, MLPPP
on MPLS, PPP on MPLS, HDLC on MPLS, IPover encapsulations
(PPP, HDLC, and MLPPP)




ASR 903




IP uHdppacTpykTypa HOBOro noKoneHus

MacwTtabunpyembin An3auviH
10-to-100X pocT Tpadpuka

NMpocToTta n yHncpunkaumsa B ynpasreHUun
LLUnpokunn Habop npegocTaBngeMblX YChyT,

pasHoobpasue paano NoacucTem
KauecTtBO 06cnyxuBaHusa, SLA
OpaHoBpeMeHHan paboTta ¢ obopyaoBaHMeM Apyrnx
NnocTaBLUNKOB

2G, 3G, HSPA, LTE, Femto, WiFi offload, WiMax
Smooth, streamlined network migration

Multimedia, multiprotocol, multitransport evolution




ASR 903 ypoBeHb npe-arperauum

Pre-Aggregation
Located in cell towers

[N

AS R903

Microwave

e

Microwave
ASR901

Aggregation




ASR 903 ypoBeHb arperauum
Carrier Ethernet — Small Aggregation

Small Aggregation Edge

AS R903

10GE




Cisco ASR 903
O0630p nnatdopmbli

- KomMmnakTHoCcTb, HaaeXHOCTb
3RU, 6 MHTEp®ENCHLIX CNOTOB
55Gbps nponyckHasi cnocoOHOCTb
[oToBHOCTb Waccu go 100Gbps Ha cnot
OTtkasoyctonumsble PSUs (<550W), FANs n RSPs

CtaHosutca B 300mm cabinet (235mm rny6buna), 19”
EIA

PaclumpeHHbIM TemnepaTtypHbin gManasoH -40° to 65°
(DC)

- NIHTepdenceol:
Ethernet : 1 x 10GE and 8 x GE
TDM/ATM: 16 x T1/E1
4 x STM1/1 x STM4

« QyHKUMOHan:
|OS-XE: Carrier Grade OS
Timing: SyncE, IEEE 1588-2008, BITS, GNSS
Carrier Ethernet: EVC, E-OAM, Y.1731, HQoS
Layer3+: MPLS VPN, MPLS-TP, VPLS




Cisco ASR 903

2 Route Switch Processor cards Fan Tray

3RU

6 Interface Modules Dual load-sharing Power 4 dry-contact
supplies (AC or DC) alarm inputs



Cisco ASR 903 RSP1

USB flash 10MHz ports BITS RSP
port In and out interface Status LEDs

Console Port One pulse Serial Time Ethernet
USB or Serial Per second Of Day Management
(1PPS) ports (TOD) port Port
in and out in and out



Cisco ASR 903 — NHTepdencHble moaynu

TDM — 16 x E1/T1 module
— 120 Q and 75 Q (Ohm) noggepxka gnsa E1

GE - 8 x port B 2-x Bepcusx
— 8 x GE meaHble nnun
— 8 x GE SFP ontunyeckue
— Max 6 IMs Ha waccu

10 GE — 1 x 10 GE XFP Interface Module
— JHo 4 x 10 GE IM Ha waccu

STM1/4 —IM KoHpUrypmpyeTca Kak:
— 4 x OC3/STM-1or 1 x OC12/STM-4
— 4x0C3o0r1x0C12




Cisco ASR 903 - 10 Gigabit Interfaces
XFP Optical

« Single 10 GE Interface Module
«  XFP optics interface
«  Tloppepxka LAN n WAN PHY

« [Moppepxka Synchronous Ethernet in/
out

* lNopnepxka DOM
* MTU sizes up to 9216 bytes
«  Support for tuneable DWDM




Cisco ASR 903 - Gigabit Interfaces
1000Base-T meaHble u SFP onTn4yeckue

CLASS 1 | LG

« 8 Port SFP GE Interface Module

Mopnepxka Synck (AcTouHuk
CUHXPOHM3aunKn ¢ ndoro nopra)

Mopnepxka DOM (e.g. GLC-EX-SMD)
MTU sizes up to 9216 bytes

« 8 Port Copper GE IM
Moppepxka SyncE (two ports input)
MTU sizes up to 9216 bytes




Cisco ASR 903 - E1/T1 TDM UHTephencHbIn MoayIb
Overview

« 16 Port E1/T1 UHTepdencHbIN MoAayrb
Beibop E1/T1 yepes CLI
E1:75 Q (Ohm) or 120 Q [ T e
T1: 100 Q (Ohm) balanced pairs e e )

Line protection, compliant with NEBS
GR-1089 and UL1950, FCC part 68

480 channels supported per IM

Frame sizes up to 9198 bytes

SAToP, CESoPSN, ¢ koHpurypupyembim
jitter buffer n 3agepxxkon

Clock sourced from line (x 2) or internal/
system clock




Cisco ASR 903 - STM uHTepcgeuncsl
STM-1/STM-4

« STM-1/STM-4 and OC3/0C12
[MporpammHas KoHdurypaumsd
4 x STM-1 nnn1 x STM-4 nnu
4 x OC3 nunn 1 x0C12

* ubkoe nuueHsnpoBaHue “Pay as you
Grow” mogenb




Cisco ASR 903 Software Roadmap
0630p hyHKUMOHANbHbLIX BO3MOXHOCTEN

Layer 2 Ethernet Virtual Circuit (EVC) framework, EVC rewrite none & pop1/2, L2PT Tunnel & Forward, EVC Unicast
static MAC, Trunk EFP, Bridge Domain (BD), BD (w. Sé) lit horizon), Cisco QinQ, REP, 802. 3ad (LACP/LAG),

IPv4/6 Unicast Routing, Bridge-domain interface (BDI), BFD (Routed/BDI/Static/Channel), HSRP/VRRP, L3

Layer 3 Multicast (w. L2 BD/EFP flooding)

MPLS MPLS (LER/LSR), MPLS L3VPN, EoMPLS (EFP only), VPLS/H-VPLS, MPLS-TP(Ethernet Attachment
Circuits, 1:1 protection)

QoS H-QoS, Ingress Classification, Ingress Marking, 1R3C and 2R3C, Egress Classification, Egress per vlan

o shaping, Egress Queuing [LLQ (Strict Priority), CIR & EIR], Tail Drop

Security SSHv2, Routed ACL, IP ACL

OAM IP-SLA , 802.1ag (CFM) for EVC BD, 802.3ah (Link OAM), ITU-T Y.1731, Y.1731PM, MPLS OAM

Timing SyncE with ESMC, 1PPS (in+out), ToD, IEEE 1588-2008 OC/BC, BITS (in+out)

TDM/ATM MPLS/CESoPSN, MPLS/SATOP, ATM IMA, APS 1+1 for chSTM1

HA OIR, SSO, NSF, ISSU




QoS, Hierarchical
QoS

Layer 2: 802.1d,
802.1q

Ethernet Virtual
Circuit (EVC)
Ethernet OAM
(802.1ag, 802.3ah)
Spanning Tree (MST)
Resilient Ethernet
Protocol (REP)

Synchronous
Ethernet

IPv4 and IPv6 host
connectivity

1588V2 Ordinary
Clock

Bkrnitovaet Bce Metro
Services +:
— IP routing (RIP, BGP,
OSPF, EIGRP, IS-IS)
— PIM (SM, DM, SSM),
SSM mapping
— BFD

— Multi-VRF CE (VRF-
lite) with service
awareness (ARP,
ping, SNMP, Syslog,
trace-route, FTP,
TFTP)

Cisco ASR 903 — dyHkumoHan gnsa I0S-XE nuueHsnn

BkritoyaeT Bce
Metro IP Services
+:
— MPLS (LDP and
VPN)

— MPLS TE and
FRR

— MPLS OAM
— MPLS-TP

— Pseudowire
emulation
(EoMPLS,
CESoPSN,
SAToP)

— VPLS and H-VPLS

— Pseudowire
Redundancy



ASR 901 u ASR 903 B apxuTtekType
nV peLieHus




ASR 903 n ASR 901 nosnuymoHmnpoBaHmne B CErMeHTax
OocTyna u arperauum

—————————————————————

Edge

ASR 903 as
Pre-aggregation
Small Aggregation
Large Access

and more...

ASR 903 ASR 903

WS W

Aggregation

Access



ASR 9000 nV - TexHonormusi ceteBon BUpTyanusaumm

Cisco
SP Services/ Third-Party Prime [P NGN
,J. BContent ’ ,( Se;:;lé%s
% : ‘ onage
& H N 1 Mocrne: nV

Oo: nV \jl_la.\vf

akgoe YyCTPOUCTBO
ynpaBnsaeTca OTAeNbHO.

HeKOHCUCTEHTHOCTb
dPYHKLUMOHATTbHbIX
BO3MOXHOCTEN MeXay
ceTeBOoM rpaHunLen, 4OCTYNOM
n arperaumen .

Pa3po3HeHHble cepBUCHbIE
AOMEHbI.
CrIOXXHOCTb MOHUTOPUHIa U
ynpasrieHunsa end-to-end.

MacwTabupoBaHue.

}

Aggregation

Access

'paHnua n arperauuns
ynpaBnsoTCa Kak eanHas
BUpTyasnbHasa cuctema yepes
Cisco Prime IP NGN.

EOvHbIN penns cuctemsl
rapaHTupyert
KOHCUCTEHTHOCTb
doyHKLMOHana.

CyLLeCTBEHHOE CHMXKEHNE
OPEX

CHWXeHMe CNoXHOCTHU
peLleHns B LEeriom

Ynpaenexne go 84,480 GE

nopTamu Yepes oaHy
cucTemy



OBOMNOLUKMA TpaHcnopTHoOro pewleHns Cisco

Ethernet u TDM poctyn

nVv

GE Access
Edge + Agg

nVvV

Mixed Access
Edge + Agg + Access
Redundant Agg

=

(ASR 9000 Series + ASR 903/901)
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Core Router Core Router
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Cisco nV — yBenunyeHmne adodpekTUBHOCTMN N CHUXKEHME 3aTpaT

SP npepgnaraet ycnyru ans
BusHec aboHeHTOB,
MoBGuUnbHbIN cepuc n 3xPlay

Edge

CHWXeHue 3aTpar,

Aggregation
@ yBenuyeHne apdeKTUBHOCTY

A t .
ggregation [na Kaxgoro canta HY>XHO

BbIMOMHATE MHCTANMASALNIO U
KOH(purypmpoBaHue
obopynoBaHusa. Costs

$1000’s per site.
ASR  ASR

7 e
- S - S

Access

Cisco’s Zero Touch
Configuration — nckntoyaer
HeobxoaMMOCTb Aon. 3aTpar.

Converge and Simplify the Access with Zero Touch Configuration



Cisco nV — cHUXeHune 3atpaT nNpu 3anycke ycnyr

A

ASR 9922 ASR 9922

(S (=<5 ASR 9001

&E1_E3 =3

- ~

Hosas ycnyra Point-to-Point
Ethernet Service

Integrated
Tt Converged

Analytics

MEF E-Line Service

Heobxoanmo BbIMONTHUTL
TeCTbl Nepen caaven B
akcnnyatauuto: throughput,
latency, jitter & loss.

=3

O

Kak npaBuno ctout
pononHuTenbHbiX $$$$

BcTpoeHHas pyHKUuS
aHanusa Tpaduka no3sonuT
cakoHoMUTb $$3$ npu
3anycke cepBuca.

@ & & & &

Bonee onepaTnBHOE pa3BepThIBAaHME CEPBUCOB U CYLLECTBEHHOE CHUXXEHWE CTOMMOCTHU




Cisco IP RAN peweHue ana any-G
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