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[1pn3 3a 3HaHUA

NpunHumante aktnBHoe yvyactue B Cisco Expo n nony4yunte B
nogapok Linksys E900.

Kak nonyymTtb Nnogapok:
« BHUMATENbHO cnyLwaTb Jiekunu no texHonorusam Cisco
* MoceLlaTtb OeMOHCTpaLmu, BKNOYEHHbIE B OCHOBHYIO NporpamMmmy

* MPOUTN TECTbl HA NPOBEPKY 3HAHUU

TecTbl OyayT OTKPbITHI:
c 15:00 25 oktabpsi no 16:30 26 okTAOpPS

WWW.Ceq.com.ua




Cemenctso ASR1000
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Cisco ASR 1000 Series Routers

100 Gbps — 360 Gbps

TbVI HAJ],E)KHOCTb anda nPUMEHEHUA DOKYC Ha YCNYFAX
Line-rate nponsBoanTenbHocTb oT 2.5G lMonHoCThIO pa3aeneHHble control n BctpoeHHbie Firewall, VPN, NBAR2/
0o 100G+ ¢ BKNIOYEHHbIMK yCryramm forwarding plane AVC, CUBE
3almTa HBECTULIMIA C MOZYIIbHBLIMUA, AnnapaTtHas 1 nporpaMMHasi U36bITOYHOCTb MacLtabrpyemas BCTpoeHHasi on-chip

akKThBaLUuna npon3BoanNTESIbHOCTU MO

SPAs ons 1/O, 1 npon3BoanTeENbHOCTb MonepHuaaLus MO ¢ MUHUMANLHBIM
«Mno TpeboBaHMIO» BANSHUEM Ha YCIYT 1 Ha NepeaaBaembie ycnyram ¢ NoMoLLbio NPOrpaMMHbIX
AnnapatHbii QoS engine ¢ 128K OaHHbIe nuueHsnn

oyepenen

ASR 1006

ASR 1004

ASR 1002-X
ASR 1001 ASR 1002 g E;

10 to 100* 40 to 360

5 to 36* 10 to 40
Gbps Gbps

Gbps Gbps

*|OS XE 3.7.1S




Cisco ASR 1000 Series Routers

ASR 1001 ASR 1002 ASR1002- ASR 1004 ASR1006 ASR1013

1-slot 3-slot 12-slot 24-slot
Integrated Integrated Integrated 2 2
Integrated 1 Integrated 2 2

Integrated Integrated Integrated 2 3 6
Software Software Software Software Hardware Hardware

4 4 6 N/A N/A N/A

1.75” (1RU) 3.5” (2RU) 3.5” (2RU) 7” (4RU) 10.5” (BRU)  22.7” (13RU)

2.5t0 5 Gbps 5to 10 Gbps 5 to 36 Gbps 10to 40 Gbps 10to 100 Gbps 40-100+ Gbps

400W 470W 470W 765W 1,275W 3,200W

Front to back Front to back Front to back Front to back Front to back Front to back

© 2011 Cisco and/or its affiliates. All rights reserved. 5)



KomnoHeHTbl ASR1000
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AnnapaTtHas apxutektypa ASR 1000

RP (Route Processor)

O6cnyxuBaeT TpamK NNOCKOCTH
ynpaBneHus

YnpaBnsieT waccu

ESP

KommyTupyet Tpachuk (nnockoctb
KOMMyTaLum)

SPA Interface Processor (SIP)
MNpenHa3HayeH ana yctaHoBku SPAs

SPAs

dunsnyeckme nHTepcencobl

LleHTpanu3soBaHHasa KOMMyTauus

Becb Tpachmk kommyTUpyetcs
nocpeacTBoM aktuBHou ESP

CMHXpPOHM3aLMA COCTOSAHUA C
pe3epBHOM ESP BbInonHsAeTcsA no

BblaeneHHoMmy kaHany 10Gbps

= PacnpepneneHHoe ynpaBneHue

ESI, (Enhanced Serdes Interface) 11.5/23Gbps o
SPA-SPI, 11.2Gbps CPU Ha kaxgoun kapte

Hypertransport, 10Gbps

© 2011 Cisco and/or its affiliates. All rights reserved. 7




[ 110CKOCTb ynpaBrneHus

= Ethernet out-of-band Channel (EOBC)
CoeaunHAeT BCe KOMMOHEHTbI

B3sanmopgencTteue N0 Ha pasnnyHbIX
KapTax Mexay cooowu

Watchdog Tanmepbl

PacnpocTtpaHeHue Tabnuy KOMMyTaLum,
COCTOSIHUSA MHTEePd)eNCOoB U T.4. MeXay
RP n ESP

- I’C

MOHI/ITOpVIHI' COCTOAHUA annapaTHbIX
KOMMOHEHT

YnpaBneHue annapaTtHbIMU
KOMMOHeHTaMM (nepe3arpy3ka)

Bbi6op cocTosiHuA active/standby

YnpaBneHue pesepBHbIM RP (reset,
power-down, interrupt)

Hoctyn Kk EEPROM

« SPA control links
CoeauHsaeT IOCP n SPA

SPA OIR, MOHUTOpPUHI cocTosAHMA SPA, GE, 1Gbps
reset n 1.4.
SPA Control

HDoctyn Kk EEPROM SPA SPABus
B D e B D |

© 2011 Cisco and/or its affiliates. All rights reserved.
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ASR 1013 Laccu

SPAs

3 =
SIP10 : =
or SIP40 =
ESP40 RP2
or ESP100 -
- = —) -
s = = =
Cable - - . o : — - SIP10
Managemen il ﬁ%ﬂ Ln
Bracket — - = iz or SIP40

© 2011 Cisco and/or its affiliates. All rights reserved.



Route Processors (RP)

Built-In eUSB
Bootflash

Storage

Cisco I0S XE
Operating
System

Chassis
Support

Dual-Core 2.2GHz
Processor

4GB default (4x1GB)
8GB(4x2GB)
16GB maximum
(4x4GB)

8GB

External USB

64 bit

Integrated in
ASR1001 chassis

Quad-Core 2.13GHz
Processor

4GB default
8GB
16GB

8GB

160GB HDD (optional)
& External USB

64 bit

Integrated in
ASR1002-X chassis

General Purpose CPU
Based on
1.5GHz Processor

Dual-Core Processor,
2.66GHz

2GB default (2x1GB)
4GB maximum (2x2GB)
RP1 with 4GB built in
ASR 1002

8GB default (4x2GB)
16GB maximum
(4x4GB)

1GB (8GB on ASR
1002) A2
40GB HDD and External 80GB HDD and External

UsSB USB

32 bit 64 bit

ASR1002 (integrated),
ASR1004, and
ASR1006

ASR1004, ASR1006,
and ASR1013




Embedded Services
Processors (ESP)

System 2.5Gbps 5Gbps 10Gbps 20Gbps 40Gbps 100Gbps

Bandwidth

Performance 3Mpps 8Mpps 17Mpps 24Mpps 24Mpps 32Mpps

# of
Processors

Clock Rate 900 MHz 900 MHz 900 MHz 1.2 GHz 1.2 GHz 1.5 GHz

Crypto
Engine BW 1Gbps 1.8Gbps 4.4Gbps 8.5Gbps 11Gbps 25Gbps

1400 bytes

QFP

Resource 256MB 256MB 512MB 1GB 1GB 4GB
Memor

Packet Buffer 64MB 64MB 128MB 256MB 256MB 1GB

Dual core 1.73
GHz

10 20 40 40 40 128

Control CPU 800 MHz 800 MHz 800 MHz 1.2 GHz 1.8 GHz

Control
Memory

TCAM 5Mb S5Mb 10Mb 40Mb 40Mb 80Mb

1GB 1GB 2GB 4GB 8GB 16GB

ASR1001
(integrated),
ASR 1002

Chassis ASR1001
Support (Integrated)

ASR1002,
1004, 1006

ASR1004,1006,

ASR1004, 1006 1013

ASR1006, 1013




ASR 1000—SIP
(SPA Interface Processors)

Bandwidth

Ingress Buffering

Egress Buffering 8MB 8MB

ESI Frequency  [EXPEElRP: 6.25GHz or 3.125GHz

Bandwidth per ESI Link 11Gbps 23Gbps

ESI Links Used 1 1o0r2

Total Bandwidth 23Gbps/46Gbps




ASR1K brniok-gnarpammsl
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ASR 1000 Forwarding Processor

Five Generations: ESP2.5, ESP5, ESP10, ESP20, ESP40
QFP Processing Power drives integrated services

* Class/Policy Maps: Qos, FPM, FW * QoS Mark/Police * FW hash tables
* ACL/ACE storage * NAT sessions * per session data

* NAT Tables » IPSec SA (FW, NAT, NF, SBC)
» [IPSec SA class groups, classes, rules 4 -NF Cache

* QoS Queuing
* NAT VFR re-assembly
* IPSec headers

* Runs Linux
* Performs board
management

* Memory for FECP

* QFP client / driver ot 16006

* OBFL "

* QoS Class maps : . ;ACDM
*FM FP y | SPABus

« Statistics N o ESi 11.2Gbps

« ACL ACEs copy SPA-SPI, 11.2Gbps
* NAT config objects - gf::r"’a”s""”’ IR
* IPSec/IKE SA

* NF config data

* ZB-FW config

objects SyStem

Bandwidth

© 2011 Cisco and/or its affiliates. All rights reserved. 14



ESI nponyckHas cnocobHocTb ESP-SIP

- Enhanced SerDes Interconnect (ESI) links
over midplane carry

Packets between ESP and the other cards
(SIPs, RP and other ESP)

Network traffic to/from SPA SIPs
Punt/inject traffic to/from RP (e.g. network control pkts)

State synchronization to/from standby ESP

- Additional full set of ESI links to/from
standby ESP (not shown)

«  CRC protection of packet contents
- ESP-10G: 1 x 11.5G ESI to each SIP slot

- ESP-20G: 2 x 11.5G ESI to two
SIP slots; 1 x 11.5G to third SIP slot

- | - ESP-40G

Also 23G between two ESP-40G’ s

- [RP1] - - -- --- 2 x 23G ESI* to all three SIP slots

ASR1004
‘ASR1006: ASR1013
- SIP-10G: supports 1 x 11.5G mode only
Primary ESI Link (11G only)
Primary ESI Link (23G capable)
A G LI «  SIP-40G: supports 1 x 11.5G & 2 x 23G

Secondary ESI Link (23G capable)

© 2011 Cisco and/or its affiliates. All rights reserved. 15



QoS n ynpasneHue
nepenoanucKon
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CueHapuun nepenoanuckn ESP

= MponyckHasa cnocobHocTb ESP - 310 06Wasn nponyckHasi CMOCOOHOCTb CUCTEMbI KakK
Ha BXxoAe, TaK U Ha Bbixofe

= Tpadmk BbICOKOro npuopuTteTa nepenaercs 6e3 sagepxek, ecnv nepenognucka ans
3TOro Krnacca tpaduka oTcyTcTByeT (T.e. eCNM BbICOKONPUOPUTETHOro Tpadumka

<=10G ana ESP-10G) Mpumep ans ESP10

5G 1G
5G

\ 4

\ 4

A

A

1G Multicast Tpacumka n 8X pennukaumsa B ogHOM
5G Unicast Tpachuka B kKaXxAOM HanpaBneHUN | panpaeneHuu

Bcero nonockl (Ha Bxoae v Ha BbixoAe): 2G unicast Tpadmka B Apyrom HanpasrieHUU
5+5=10G Bcero nonockl (Ha Bbixoge): 8+2=10G
Oversubscribed __ Oversubscribed
5G 5G i 1G = 10G ‘
. 6G 6G .16 16

5G Unicast Tpachuka B 0OAHOM HanpaBneHUn U |G Multicast Tpadmk u 10X pennukaumsi B ogHOM
6G Unicast Tpachuka B Apyrom HanpaBneHWn | yanpaeneHum

Bcero nonockl Ha Bxoze M Ha Bbixoze 1G Uni
, | N s s
A R 17
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KayectBo obcnyxuBaHusa (QoS) Ha
ASR1000 - To4yku nepenognucku




OLI,VIH AOeHb U3 XXN3HN NaKeTa
c uHTepdgenca yepes SPA vepes SIP ...

ESPs

1. gﬁf\ NPUHUMAaET NakeT U3 CeTU U NepenaeT ero Ha

2. «SPA Aggregation» ASIC knaccuduumpyeT naker
n onpenenseT ero B ogHy 13 aAsyx odepeaent: High
nnu Low

3. lNaket nonagaet Bo BXxogHou 6ydep Ha SIP.
Pa3mep 6ydepa — 128MB, ckopocTb 06paboTku
nakeToB Ha aToMm aTane — o 40Gbps (oT 4-x SPA
Ha CKOPOCTW KaHana)

4. BxopHon bydep pa3buT Ha ovepean — no Ase (HI/
LO) Ha kaxabIn nHTepgenc kaxagoro SPA.
Bce cabuHTepdencbl oqHOro kKaHannM3oBaHHOMO
NHTepdenca Ncnonb3yT OAnH Habop oyepenen

5. SPA ASIC BbibupaeT ouepeaHon NakeT u3
BXOOSLLMX ovepeaen Ans otnpaskn Ha ESP

6. BblbpaHHbIN NakeT nepegaeTcs Ha akTuBHyto ESP
Ha ckopocTun go 11.5/46 Gbps

7. AkTMBHast ESP MOXeT NnpnocTaHOBUTb
(backpressure) nepegadvy Tpaduka ot SIP
NocpeacTBOM cneumanbHOro coobLleHuns, ecnm
HacTynaeT neperpyska ESP. YnpasneHue
backpressure ocyuectensaetcs ana High n Low

— ESI, 11.2 / 2x23Gbps prIOI’Ity Tpacbl/"(a OT,D,e.anO

SPA-SPI, 11.2Gbps
Data mmm 02—

Y $ TIEEE UYEE I
DT
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YnpaereHue nepenognnckon Ha yposHe ESP
BXOOSALWMN TpadpumkK

AnropmnTtM BbIOOPKM NAKETOB Ha
yposHe SIP-ES

Boibopka mexay kaptamu SIP Ha ocHoBe
napametpoB Min BW n Weight

Beibopka naketoB oT ogHoro SIP — Ha ocHoBe
npuopwuteta High-priority nepen Low-priority

I I I Ingress Qoues [lo ymonyaHwuio:
Min BW ans kaxgoro SIP: 50Mbps (Tonbko
\QO onsa High-Priority Tpaduka)
Weight ognHakos ans kaxgoro SIP, T.e.
OOCTYyMNHasa nosioca pacnpegensercs
- % paBHOMEpPHO Mexay kaptamun SIP
@ BO3MOXXHO NOMEHATH HACTPONKN «MNO

«Backpressure» co ctopoHbl QFP
gIEVI NPEeBbLILLEHNN BO3MOXHOCTEN
P no obpaboTke nakeToB)

OtagenbHo ansa High- n Low-priority

© 2011 Cisco and/or its affiliates. All rights reserved. 20



Peanu3auna QoS Ha ESP

icxogawmim Tpaduk

LU B ULI
\/ &/ ¥

© 2011 Cisco and/or its affiliates. All rights reserved.

1. NMakeT xpaHuTtca B 6ycdepHon namatu QTM
2. MnannpoBwmk QTM BbinonHseT hyHKLUU
nepapxmuyeckoro QoS

YPOBHU nepapxmm co3farnTcs ANHAMUYECKN B
COOTBETCTBUM C KoHurypaumnen (MQC)

MHoroypoBHeBas nepapxumsa: odepeam, Jiormdeckme
MHTepdencol, husndeckne nHtepgencol, SIP

MapameTpbl Min BW, Excess BW n Max rate aons
Kaxxgomn oyepeaun nnu obbekta

High priority nakeTbl nepenatotca nepes 0bbl4HLIMU Ha
BCEX YPOBHSAX nepapxuu (priority propagation)

3. PacnpepeneHue nonocbl mexay kaptamu SIP
Cravana nepegatotca High-priority nakeTbl

NoTom Bce ocTanbHble
4. NakeTbl nepenatorca Ha SIP
5. MakeTbl nonagatloT B HebonbLon oycgep Ha SIP

6. «Backpressure» ot BbixogHoro 6ydepa SIP
ynpaBnseT COOTBETCTBYHOLWMNM OO0 HLEKTOM

Papxuinfigieip ATV S—

21



ASR 1000 - «[lepenoanuncka»

O6was nponyckHasa cnocoObHOCTb 3aBUCUT OT CrieayoLwmnx akTopos
Ot tunaforwarding engine—ESP-10G - ESP-100G
Ot Tnna SPA Interface Processor

SPA Interface Processors in the system share the ESP bandwidth, regardless of the type of the
SIP—2XSIP in 4RU chassis and 3XSIP in 6RU chassis

ESP-10G—10G bandwidth shared among all SPA Interface Processors
ESP-20G—20G bandwidth shared among all SPA Interface Processors

[MponyckHas cnocobHocTb SIP aTO nponyckHas cnocobHocTb HTepeca mexay- SPA Interface
Processor n ESP

SIP-10G—10G link between SIP and ESP

ASR 1001 ESP2.5 n.a. n.a. n.a. 2:1 2.5 5.6:1 5.6:1

ASR 1001/ : . .
ASR1002 ESP5 .a. a. .a. 4:1 5 6.8:1 6.8:1

ESP10 .a. a. .a. 4:1 10 3.4:1 3.4:1
ASR 1002-X ESP40 .a. .a. 9:10 36 1:1 9:10
ASR 1004 ESP10 4:1 10 2:1 8:1
ESP20 4:1 20 1:1 4:1
ESP40 4:1 40 1:2 4:1

(Table continued on next slide)




ASR 1000
«[Nepenognucka» (NpogormKeHne)

“___ P Siot (Gbes) mmmm

ASR 1006 ESP10 SIP10
ESP20 SIP10 10 4:1 20 3:2 6:1
ESP40 SIP 10 10 4:1 40 34 4:1
ESP40 SIP 40 40 1:1 40 3:1 3:1
ESP100 SIP40 40 1:1 6:5 6:5
ASR 1013 ESP40 SIP10 6 4:1 3:2 6:1
Slots 1, 2, 3, 4 1:1
ESP40 SIP40 9:2 6:1
Slots 5, 6 4:1

ESP100 SIP40 6 1:1




[ONP A=

© 2011 Cisco and/or its affiliates. All rights reserved.
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Apxutektypa I0S-XE

|OS-XE = 10S + |I0S-XE Middleware
+ Platform Software Route Processor

3HaKoMbI MHTEPdENC
KomaHgHown cTtpokn 10S

|OS ncnonHaeTcs Kak OTAeNbHbIN NpoLecc B
OC Linux 1 obecneumBaeT ynpasreHue
(MapwpyTtunsaumsa, SNMP, nutepdenc
KOMaHZHOM CTPOKKU 1 Np.)

BapunaHTbl 32bit n 64bit OC

Anpo Linux n HeCKosbko NpoLECCcos,
paboTarowmx B 3aLLUULLIEHHOM peXnme

N3onauma HencnpaBHOCTEN
[lepes3anyck oTaenbHbIX NPOLEeccoB :
)
ISSU otaenbHbIX KOMMOHEHT
MHHoBauumn ASR 1000 Manager Nanager
RP Failover 6e3 noTepb nakeTos

<50ms ESP Failover

«lporpammMmHoe pesepBrpoBaHNE» SPA Interface Processor
B B B

© 2011 Cisco and/or its affiliates. All rights reserved. 25
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= ASR 1000 ncnonb3ayet Cisco I0S HA uHdpacTpyktypy — NSF/
SSO, ISSU

= 1+1 pe3epBuposaHue RP u ESP (c coxpaHeHueM cocTosiHUSA)
— Active u Standby

= RP pabotarot HezaBucumo ot ESP

— MepekntoyeHue ESP He npuBoguT K nepekntoyeHnro RP
— MepekntoyeHue RP/IOS He npuBoauT K nepeknioveHnto ESP

= Ha eguHcTtBeHHOM RP moxeT ucnonHatbca asa lOS npouecca
Ansi obecnevYyeHus NporpamMMHOro pesepBMpoBaHUs

© 2011 Cisco and/or its affiliates. All rights reserved.
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SPA Interface Processor

“

© 2011 Cisco and/or its affiliates. All rights reserved.

Standby

RP Bbixogut CcTaHOBUTCA
u3 cTpos 4 Active
% '}
‘ ~

~

SPA Interface Processor

SPA | SPA

alc

Be3 notep
nakeToB

‘ ‘
SPA Interface Processor

“
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MeHee
50mcek

- = -
—— Standby
ctaHoBuTtcAa Active

-

' ' sPA Ml SPA |

SPA Interface Processor SPA Interface Processor SPA Interface Processor

SPA | sPA SPA | SPA SPA | SPA

* All packets processed by QFP for forwarding

HEE . separate ar@lilli@Bendent links for Data Plane commlinication (ESI11.5G) [T

© 2011 Cisco and/or its affiliates. All rights reserved. 28



HoBble Mmoaynu
KOMMOHEHTHI
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ASR 1000 Hardware Innovations

ASR 1002-X

© 2011 Cisco and/or its affiliates. All rights reserved. 30




ESP100

I0S XE
3.7.1S
(Sept. 2012)

Broadband
QoS

IPSec Bandwidth (1400 B)
FWI/NAT

Chassis
Route Processor

100 Gbps
Up to 32 Mpps

2

4 GB

1 x 80 Mb
1GB

Dual-core CPU
1.73 GHz
16 GB

Up to 64 K sessions
Up to 232 K queues
30 Gbps

6 M sessions

ASR 1006, ASR 1013
RP2 + Future



ESP100 Bnok-guarpamma L e

S SR~ ASR 1000 System
ESI, 11.5 & 23 Gbps BW (69 Gbps)

|/ 69 Gbps
GE, 1Gbps PCle
12C Other

© 2011 Cisco and/or its affiliates. All rights reserved.




O630p ASR1002-X

[ORP L=
3.7.1S
(Sept. 2012)

Chassis & HW 2RU form factor —
Integrated RP, ESP & SIP Customer Benef

Redundant AC/DC PSU, same as - Compact (2RU) WAN aggregation routin
ASR1002 embedded instant-on services

System BW 5G, 10G, 20G, 36G, via software » Versatile Routing Solution ...
upgrade = WAN Aggregation including secure WAN

» Internet Gateway with Performance Routing and

Performance Up to 30 Mpps Firewall

Crypto BW 4G - Managed Services Solution with highly integrated
services
Control Plane Quad-core @ 2.13GHz processor = High-end branch office solution

Data Plane Integrated ESP with SW selectable | = Highly scalable Route Reflector
BW from 5G to 36G = MSE, BRAS with up to 64K sessions

1/O 3 SPA bays + 6 built-inGE ports Performance - Almost 4 times the performance of ASR1002

(Copper/Fiber SFP, SyncE capable) Pay-As-You-Grow: Easy performance up%ade via right to
Console / MGMT Ethernet / Aux use software activated license (to10/20/36G)

Management Ethernet Investment protection - Same SPAs used across other ASR
External USB storage 1000 chassis and Cisco platforms

Optional HDD (160GB) RTU licenses
FW/NAT 36G FW/NAT, 2 M sessions » For technology package licenses (IPB,AIS,AES)

e _ » For Performance on Demand (10G, 20G, 36G)
Network Timing Stratum 3/G.813 Clocking, BITS IOS-XE - S tional 10S “look & feel” t of ASR
. -XE - Same operationa 00 eel” asresto
timing, GPS, SyncE, 1588 1000 family - O
Image Security Secure boot
Code Signing (FIPS-140-3)




ASR 1002-X bnok-gnarpamma

ASR1002-X

PCle

—
SPA Control
SPA Bus

e |/L 69Gbps
11.Gbps
Other

* Increased throughput and Crypto Bandwidth
* ESP / SIP-40 integrated into chassis

* SW licensing to address performance and scaling range

© 2011 Cisco and/or its affiliates. All rights reserved. 34



Routing

BGP Graceful Shutdown

BGP multi-hop BFD

BGP c-bit BFD

IBGP NSR

eBGP NSR auto route-refresh
IPv6 HbH filtering

OSPFv4 VRF-lite PE-CE

eBGP-NSR scale to 4000 (uni-
dimensional)

BGP add-path (3.7S5)

MPLS

MPLS-TE auto-tunnel (mesh-
groups)

MPLS-TE CBTS

MPLS-TE FRR prefix
independent
VPLS

Routed Pseudowire
VPLS GEC
H-VPLS

Next-gen mVPN (see backup)

E-OAM
Link Discovery
Link Monitoring
*Remote Loopback
*Remote failure indication



Broadband Aggregation Architecture

Subscriber
~ C Aggregation

- P

Aggregation Network g, E Network

MPLS/IP&== " MPLS /IP

© 2011 Cisco and/or its affiliates. All rights reserved. 36




ASR1000 BNG

Deployment models — LAC/LNS/
INYE]

Migration from Legacy Broadband
networks — ATM & Ethernet
Wholesale and Retail options
Wireline and Wireless (WiFi)
aggregation

s T
121 .

Range of scale for small i, _ :
Large networks o

Sub-4K to 64K sessions scale
5G to 100G (160-320G future)
128K queues

1RU to 13RU form-factor
N S B e

© 2011 Cisco and/or its affiliates. All rights reserved.

Subscriber Services

Subscriber auto provisioning
Dynamic service creation
IPv4 & IPv6-based services

nnnnnn

HA & ISSU

Stateful Intra-chassis
redundancy
In Service Software Upgrade

37



Multicast VPN — BGP Signaling

BGP Auto-Discq

Receiver

Receiver

© 2011 Cisco and/or its affiliates. All rights reserved. 38



Carrier Grade NAT

‘—@ SP IPv4 Network

CPE
NAT44

A

. A
A
\ 4

Private IPv4 i Public IPv4

Defined in IETF as LSN (large scale NAT): http://tools.ietf.org/html/draft-ietf-behave-Isn-requirements-05
Two modes: (1) CGN and (2) (default) traditional NAT
Supports all the traditional NAT configurations and all ALGs:

Static, static network, overload and 1-1, Routemaps, ACLs, VRF aware NAT
+ End-point independent mapping and filtering
Scale is improved by not tracking destination information

Supports HA (Intra & Inter) (not with PPP)

* Up to 4M translations (ESP40) — 6M (ESP100)
B B B | D

© 2011 Cisco and/or its affiliates. All rights reserved. 39



Mobile: MAG+ISG Co-existence

WiSPr 1/web login
EAP-SIM/AKA

» Authentication based on EAP-SIM by WLC
« WLC VLAN selection based on user credentials returned by AAA

« ASR1k configured as MAG interface for VLAN 1 and ISG for VLAN2
 User 1: Mobile user, switched to the PMIPv6 tunnel
o User 2: Wi-Fi user offloaded to Internet

© 2011 Cisco and/or its affiliates. All rights reserved. 40



e e
SP Wi-Fi Walk-By User - Management

ASR1000 Optimizations (XE 3.7+)

« Aggregated default session used for un-authenticated users with

limited 1ISG services (L4R, open-garden, DRL). Timers applied to
clear un-authenticated users and minimize resources.

» Once authenticated, the session binding is transitioned to a
dedicated session with full ISG services

 Planned scale: 48k authenticated + 128k un-authenticated
sessions with ESP40/RP2.

Key Benefits
« ASR1000 delivers high operational scale
» License count applies only to authenticated users

ASR1000 Intelligent Wireless Access Gateway
provides optimizations to manage walk-by users
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ASR1k IWAG Target Architecture
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ASR 1000 «koMmnneKkTbI»
BKJTHOMaoWwme ckmakm Ha SPA

KaTtanorosble HoMepa

- ASR1002-SB

- ASR1004-SB and ASR1006-SB
- ASR1013-SB

« OtcyctByroT B ASR1k

Apnpecyetcs
- ToTtanbHON O3eHTETU3ALUU

- AKUEHT Ha cneaywoLine
NPUMEHEHUSA:

SPE: Ethernet Peering + WAN Aggregation

ENT: Internet Edge + Data Center
Interconnect (DCI)
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