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secure mobile
L worker connectivity >
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smart cities
MTC @ URLL . : :

smart farms " HRLLC telehealth Vertically targeted services will
accelerate operator business growth

Source: European Commission Report, 2016

eMBB uRLLC mMTC
1000x BW, 50 msec - 300 msec ~1 - 25 msec Latency 1000x Density




Mobile -
= IP over Ethernet over Fiber

Cable

ONT/DSL BE— R w v L =
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Legacy TDM : H H : : ache
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Business New Services

A A Peering

————— 3

evolve shift open
towards a converged, software- compute, subscriber management, what if your RAN was as open as IP?
defined network architecture and peering closer to the end user
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Class C certified
Product line

Better Accuracy

[or its affiliates. All rights

reserved

Real Time Use Cases

Manufacturing

Could based
Content

Ease of Migration

Smart Cities

Mobility

-

GNSS & APTS

Supports Legacy Networks




8+ years of CSDL devotion .
30+ years of leadership SDL

Trust begins in Hardware
Anti-counterfeit & Trust Anchor HEBNB HEBNE

Infrastructure

Secure Signed

Verifying Trust : Network OS EEE EENR S |
00 mage

Image Signing & Secure Boot
Infrastructure

Maintaining Trust at Runtime Secure Deployment

Run-time Defense, Encrypted

Transport, DDos Protection ' " @
o

Visualize and Report on Trust
Integrity Measurement &

Verification Infrastructure
Protect Your Brand | Unlock New Revenue | Reduce Cost
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ASR-920-12CZ-A/D  ASR-920-12SZ-IM N540X-16Z4G8Q2C-A""  N540X-6Z18G-SYS-A
ASR-920-4SZ-A/D | ASR-920-125Z-D S N540X-1624G8Q2C-D N540X-6Z18G-SYS-D
ASR-920-24SZ/TZ-M 5 N540X-ACC-SYS' N540-28Z4C-SYS-A N540X-8Z16G-SYS-A
N540-2874C-SYS-D N540X-8716G-SYS-D

ASR-920-24SZ-IM
N540X-12Z16G-SYS-A N540X-4214G2Q-SYS-A
N540X-12216G-SYS-D N540X-4Z14G2Q-SYS-D

N540—-12720G-SYS-A N540-24Q8L2DD-SYS

N540—12220G-SYS-D N540-FH-CSR-SYS
N540-FH-AGG-SYS

ASR-920-24SZ-IM-CC ASR-920-12SZ-A

) and/or its affiliates. All ri




Platforms
shipping since June 2018

600+ Customers

..and growing!

82,000 Chassis

Shipped!




NCS 540 Portfolio Update
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Shipping

Hardware Timing

. 24x1/10G SFP+, 8x 25G SFP28, « 1588/SyncE, GNSS, 1PPS, ToD,
2x100G QSFP28 10MHz

. F2B airflow . Class B
- Modular & redundant PSUs and fans

Ethernet
Mgmt Serial Console

ts affiliates. All rights r 8x 1/10/25GE




N540X-1624G8Q2C-D/A Shipping

Key Highlights

- ASIC: Q-AX 300G

- Intel CPU, 8GB DRAM

« i-Temp: - 40C to +70C
- Conformal coated

4x 1GE
Copper

*/100*/1000ME

Jor its affiliates. All rights r

Hardware Timing

+ 16x10G SFP+,4x1G Cu,8x25G - 1588/SyncE, GNSS, 1PPS, ToD,

SF28,2x100G QSFP28 10MHz

. S2S airflow - Class-C
- Fixed: Dual DC/Single AC
- Fixed Fans

USB

Ethernet
Memory

Mgmt

8x 25GE
SFP28

8x 1/10/25GE

Console



Shipping

Hardware Timing

. 28x10G SFP+ + 4x100G QSFP28 « 1588/SyncE, 1PPS, ToD, 10MHz
- F2B airflow - Class-B

- Fixed: Dual DC/Single AC

- Fixed Fans

Ethernet USB
Mgmt Memory Alarm
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N540X-12216G-SYS-D/A Shipping

Key Highlights Hardware Timing

+ ASIC: Q-AX 160G . 12x1G SFP,4x1G Cu,12x10G SFP+ . 1588/SyncE, GNSS, 1PPS, ToD,
. Intel CPU, 8GB DRAM | So5 airiiow 10MHz

« i-Temp: - 40C to +70C - Fixed: Dual DC/Single AC « Class-C
- Conformal coated

- Fixed Fans

Ethernet USB 12x 10GE SFP+

Mgmt Memory =~ Alarm 12x 1/10GE, 10/100
el
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Power Supplies
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Serial  4x 1GE Copper  12x 1GE SFP

Console Console 4% 10/100 12x 1GE, 10/100




N540-12/220G-SYS-D/A

Key Highlights

Hardware

Shipping

Timing

- ASIC: Q-AX 160G
- Intel CPU, 8GB DRAM
« C-Temp: - 5C to +55C

- Fixed Fans

Ethernet USB
Mgmt Memory

—
EN EEEEEEEE sEEEEEL EEEENTE
N EEERt P = b S —pmiEEEE
[ 1181 1 A EEE

LN 1 e T

1T T = 1

saim B ' -

LL I8 _- 7 . el |
L% R

::1I rf .-=....=" _.'3'--.'--r : iﬁv @

« 20x1G SFP, 12x10G SFP+
- F2B airflow
- Fixed: Dual DC/Single AC

20x 1GE SFP

20x 1GE, 10/100

- 1588/SyncE, 1PPS, ToD, 10MHz
. Class-B
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12x 10GE SFP+

12x 1/10GE 10/100
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Altitude,

Humidity,

iTEMP /
conformal
coated

Sub-100G
XR Router

m
1
Right Sized

Security

FCM

available
Dual AC, & :i“ ¥
MEF3.0, \ PR
CSFP optics

ONLY sub- % O A N
100G router L% N e \Flg}xfb/?\/?ayments
capable “N N & R Y TR N e R

TW /G @ full

utilization,

extended volt

range

Class-C
timing

')a'\?‘

)
J

. Power Optimized

Low Latency

N

Trusted




N540X-6718G-SYS-A/D: Available for ordering
N540X-6Z218G-SYS-A/D: Available for ordering
Min RTU/SIA: 3 x 10G licenses for 6Z and 4 x 10G licenses for 8Z and 4Z variants

Fixed, 1+1 ,
N540X-6Z218G-SYS-A iTemp Q1’21
AC/DC

Fixed, 1+1 i
N540X-6Z218G-SYS-D iTemp Q121

AC/DC

=S Fixed, 1+1 i
N540X-8216G-SYS-A iTemp Q1’21
(8 ports of 12x1G) AC/DC

Yes Fixed, 1+1 i
N540X-8716G-SYS-D iTemp Q1’21
(8 ports of 12x1G) AC/DC

Fixed, 1+1 ;
N540X-4714G2Q-A iTemp Jul’21
AC/DC

Fixed, 1+1 ;
N540X-4714G2Q-D 10 iTemp Jul’21
AC/DC

Any-Gen 1/10/25G Cell Site Router ‘sub-6’ 5G Non-Metro CSR Pre-Agg for Carrier Ethernet Low Speed Ethernet rings
Fixed Wireless Access National Broadbands




QUX 120G/64G ARM 4C CPU Power: Fixed S2S Airflow
@125Mpps 8GB DRAM 1+1 DC/AC 3+1 Fans
~ Part. Conformal G.8273.2
'OS7 éR1 'erT _LOT/GESC Coated + Heat Class C
> Sink Cover (Target)

N540X-4214G2Q

0 Cisco and/or its affiliates. All rights reserved.




BFD v4/v6, Timers, Routing
Protocols, Bundle
Interfaces, BFD
unnumbered

BGP v4/v6, LU, PIC, Path
Selection, Attributes, TE,
Authentication, Security, LS,
AIGP

SR ISIS v4/v6, SR OSPF v2,
SR BGP, SR TE, SR PCE, TI-
LFA v4/v6, TE Services,
BGP, PCE Head-end, SR-
PCE (multi domain)

ISIS v4/v6, Authentication

OSPF v4/v6, Authentication

MPLS RSVP TE, LDP, LDP
Authentication, VRF, MPLS
OAM - LSP Ping,
Traceroute, L3 VPN

EVPN IRB/BVI v4/v6, VPWS,

ELAN

L2 - VPWS, VPLS, IRB/BVI
v4/v6, L2CP, LLDP,
Stormcontrol on physical,
EFP and BD, 802.1q,
802.1ad Q-in-Q, EFP, EVC,
L2PT, UDLD, G.8032, LAG,
ARP, GRE v4/v6, VRRP

IP SLA, Logging, ICMP,
EEM, SPAN, FTP, TFTP,
Telnet, TTY/VTY

Multicast - PIM BFD, IGMP,
MLD, RPF, Interfaces, PIM-
SM, PIM-SSM, mLDP

OAM - MPLS OAM,
Ethernet OAM,
Y.1731, CFM,
TWAMP, VCCV

Netconf/Yang, ZTP,
Netflow, SNMP MIB Support

Security - AAA, TACACS,
Radius, ACL v4/v6
(Logging, Stats,
Modification, Ingress,
Egress), uRPF, LPTS, SSH,

Optics
1G, 10G, 25G Optics

Smart Licensing

Timing

SyncE Timing

1588 Timing G.8275.1 with
(G.8273.2 Class B,
G.8275.2, G.8265.1, GNSS,
PTP in VRF

QOS - Policing, Shaping,
Match, Stats, Classification,
Queue management,
IPv4/v6 Uniform and Pipe
Mode, H-QOS

IOS XR 7.2.1 baseline Feature Parity with NCS540 at FCS







Optics and Routing
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Tomorrow’s Network

Today’s Network
Flat Hop-by-Hop Architecture

Layered Architecture

DWDM Management Plane
OTN Management Plane
Packet Management Plane
-, o8 .oy =
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AN —#——s0m,
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cket Control Btape (IP/MPLS, SR) L&
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DWDM Control Plane (WSON/SSON)

NCS560: N560-IMATW (1x 100G/200G NCS560: N560-IMA-2C-DD (2x100G QSFPDD/QSFP28 IM) ! NCS540: N540-24Q8L2DD-SYS
CFP2 DCO IM) NCS540: N540-24Q8L2DD-SYS




Qumran Dual redundant
N540-24Q8L2DD-SYS

2A AC/DC

400G/50G interfaces

RON Architecture







Extending to meet the needs of Fronthaul, Midhaul, & Backhaul”

Converged Packet-based Fronthaul
Business CPE

DY Npy— :

anne
T T T T A ° 00 Backhaul
ane
Fronthaul Cell

Site Router

— Cell Site —m—m———J

L— CRAN Hub — —I

BENEFITS

High-Speed and Ultra-

Flexible and Precise timingl and End to end IP based Open and automated
Low Latency programmable synchronization network for a
Forwarding w/ Stat Mux architecture capabilities

management

SO GO TO- MARKET
ATEGY & OPERATIONS

simplified architecture




N540-FH-CSR-SYS
(Cell Site Router)

N540-FH-CSR-SYS
(Cell Site Router)

N540-FH-AGG-SYS
(Aggregation)

Remote Indoor Router
[Packet + CPRI +TSN]

8xCPRI (Option 3-8) 300Gbps IOS XR
+*4x1/10G/CPRI (Option 3-8) 7.3.1-LA
8x1/10G 7.3.2-GA
4x10/25G

2x10/25G (802.1Qbu)

2x100G

*Universal Port = Port can be used for CPRI or eCPRI or Ethernet (1/10/25GE)

N540-FH-AGG-SYS
(Aggregatian —

Sdtsalodnn s

Aggregate Site Router
[Packet + CPRI + TSN]

* 24x10G/25G* 1 RU 900Gbps |IOS XR
» (802.1Qbu, CPRI 3-8) 7.3.2-GA
* 4x100G

*Universal Port = Port can be used for CPRI or eCPRI or Ethernet (1/10/25GE)




Cmmaw)
Fronthaul
Fronthaul Router Aggregation Router DWDM Transport (Pt-Pt)
.

Mux/Demux

' 4

Xnwaq/xn

Q,
Co,
“/9/
8

TCO Savings

@ ROADM P2P Active DWDM P2P Passive DWDM @ P2P Passive CWDM

Source: ACG — An Economic Comparison of Fronthaul Architectures for 5G Networks




Targeted
Paositioning

Residential/Busines Service

!

NCS 540 Fronthaul

isco and/or its affiliates. All rights reserved.




N5AOX*6Z"BG*SYS*D/A * N540-ACC-SYS M N540—24Q8L2DD—SYS * N540-FH-CSR-SYS
*  N540X-1624G8Q2C-D/A +  N540-FH-AGG-SYS
N540-2824C-SYS-D

N540X-4714G2Q-D
N540X-8216G-SYS-D/A + N540X-12Z16G-SYS-D/A
N540-12720G-SYS-D/A

Q1/Q3 2021 Shipping Q3 2021 Q1/Q3 2021

© 2020 Cisco and/or its affiliates. All rights reserved.




A900-RSP1A-55
A900-RSP1B-55

EOS’edin FY17

-—

A900-RSP2A-64
A900-RSP2A-128

ASR-902
ASR-903

ASR-902
ASR-903
ASR-907
ASR-914

N560-RSP4

i . =
g N560-RSP4-E

N560-4-RSP4
SN560-4-RSP4-E

NCS560-7/ASR-907
NCS560-4
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NCS 560

ASIC/CPU/Mem
Port Config
PSU/Fan

Temperature
Support Range

Software

Timing

Service Scale*

Programmability

Advanced
Routing

NCS560-7 (7 RU)

800 Gbps BCOM, Intel Broadwell 4C 1.8GHz CPU
32GB RAM, 128G SSD

Modular. 4 x 100G QSFP28, 40 x 10G SFP+, 96 x
1G CSFP

Modular & redundant PSUs and fans
Side-to-side airflow. Front-to-back airflow
plenum option

iTemp -40C to +65C

FCS 64 bit I0S XR 6.6.25 (GA, NCS 540, NCS
5500 parity)

1PPS in/out, 10Mhz in/out, ToD, Internal GNSS,
External GNSS
SyncE, G.8265.1, G.8275.1/2, Class B BC

2M v4/v6 prefixes, 1K VRF, 8K Bridge Domain, 8K
VFI, 16K EFP/EVC, 256K MAC, 26K Queues, 10K
Policers

Netconf yang, Restconf, BGP-LS, PCEP
XTC Integration

SR, SR-TE, TI-LFA, On Demand Next Hop

B OO, i U e EC
2020 CoTo anaror e ¢

NCS650-4 (4 RU)

800 Gbps BCOM, Intel Broadwell 4C 1.8GHz CPU
32GB RAM, 128G SSD

Modular. 4 x 100G QSFP28, 32 x 10G SFP+ or 72
x 1G CSF

Modular & redundant PSUs and fans

Side-to-side airflow. Front-to-back airflow plenum
option (2RU)

iTemp -40C to +65C
Conformal coated SKU’s for hot humid conditions

FCS 64 bit I0S XR 6.6.25 (GA, NCS 540, NCS
5500 parity)

1PPS in/out, 10Mhz in/out, ToD, Internal GNSS,
External GNSS
SyncE, G.8265.1, G.8275.1/2, Class B BC

2M v4/v6 prefixes, 1K VRF, 8K Bridge Doman, 8K
VFI, 16K EFP/EVC, 256K MAC, 26K Queues, 10K
Policers

Netconf yang, Restconf, BGP-LS, PCEP
XTC Integration

SR, SR-TE, TI-LFA, On Demand Next Hop

230
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Hardware

Shipping

Timing

- 2 x 40GE/100GE QSFP28

_OSFP28 0

=

Each port can work as 40G when
QSFP+ optics is used in the port

0SFP28 1 Nf 60-IMA2C
1 | PWR
£
) STAT 8~

.1 : *ji

ts affiliates. All rights r

2x100GE QSFP28 Ports

- 1PPS in/out, 10Mhz in/out, ToD,
- SyncE, G.8265.1, G.8275.1/2,

Class B BC




A900-IMA-8/ Shipping

Key Highlights Hardware Timing

- Dense 10 GE IM to cater to pre- . 8x 10GE SEP+ . 1PPS in/out, 10Mhz infout, ToD,

aggregation/ aggregation
requirements in MBH, Carrier » Synck, G.8265.1, G.8275.1/2,
Class B BC

Ethernet, SDN transport use cases
- G.709 / OTN Wrapper - GFEC

CLASS 1
LASER

8x10GE SFP+ Ports




Shipping

Hardware Timing

- 8x 1GE SFP/CSFP Ports + 1 x + 1PPS in/out, 1T0Mhz in/out, ToD,
10GE SFP+ / 1X1GE SFP/CSFP . SyncE, G.8265.1, G.8275.1/2,
Ports Class B BC

1x10GE SFP+ /| 1xGE SFP/CSFP Ports

s affllats. Al ights roserve 8x1GE SFP/CSFP Ports
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Interface Module extending
Cisco’s IPoEoF solution to IOSXR
based modular portfolio

Longer transmission distance
support at 100/200G capacity
with integrated Tuneable
IPODWDM capabilities

(Transponder/ Muxponder) on an

IM with CFP2 optic form factor

Hardware

1-port 100G/200G CFP2 DCO

Interface Module

NCS560-7: Supports 1 X
100G/200G in two slots or a
maximum of 2 X 100/200G on
the chassis

NCS560-4: Supports 100G mode
in 4 slots and 200G mode in two
slots

0®
CFP2 DCO

Stat LED




Interface Module extending
Cisco’s IPoEoF solution to IOSXR
based modular portfolio

Longer transmission distance (
80km) support at 100G capacity
with integrated IPoDWDM
capabilities (Transponder/
Muxponder) on an IM with
QSFPDD optic form factor

Hardware

2x100G QSFPDD/ QSFP28 Interface
Module
NCS560-7

e Supports 2 x 100G in two slots or
a maximum of 4 X 100G

NCS560-4

e Supports 2 X 100G in two slots
(0,1) for 4 x 100G

e Support of 1x100G in two slots
(2,3) on roadmap (> XR 7.3.1)

2 x 100G QSFPDD/QSFP28 Ports

 CLASS1 ‘OSFPDD 1006 _OSFPDDIOOG © N560MA2CDD

(e
o

2




Cost optimized dense 10GE
Interface module

Dense 10 GE IM to cater to pre-
aggregation/ aggregation

requirements in MBH, Carrier

Ethernet, SDN transport use

cases

8 x 10GE SFP

Hardware

8x10GE SFP Interface Module Lite (no
G.709 OTN/FEC, no over subscription
support)

NCS560-7: Supports 8 x 10G in
6 slots
NCS560-4: Supports 8 X 10G in
all slots

Stat LED




Multi-rate 10G/25G interface to

support increased density for

xHaul/MBH deployments,

aggregating many cell site routers
such as NCS540 and/or ASR-
920

Bringing in 50G support to the

Routing Portfolio

8 x 10G/25G SFP+/SFP28

Hardware

8 x 10G/25G SFP+/SFP28 or 4X50G

Interface Module

NCS560-7:

*  Supports 8 X 25G in two slots or
a maximum of 16 X 25G

*  Supports 4 X 50G in two slots

NCS560-4:

*  Supports 8 x 25G in two slots and
4 X 25G + 4 X 10G in two slots or
a maximum of 24 X 25G
Supports 4x 50G in two slots and
2x50G in another 2 slots
Supports 8 x 10G in all slots




FCM Licensing & Commercials




VORTEX: Disaggregation, Simple, Investment Protection

3 Year Mandatory

Software

Advanced L2VPN + L3VPN

Software
SENES

Right to Use (RTU) Software Innovation
Access (SIA)

Hardware Hardware Infrastructure

Note: Smart Licensing is “Mandatory”
requirement for all Vortex customers




How does FCM work? ‘

New IOS XR capability Deploy router with minimum software

Software licenses used to add capacity fill-rate
as needed Easily add capacity as demand

increases

Simplified license tracking
Global network visibility

Why is FCM better? @

On-going software innovation keeps 10S
XR software cutting edge

Only Cisco has network-wide pooling,
license portability, more visibility




Requirement. Purchase “50” min
quantity of any NCS 540 or NCS 560
chassis

Benefit: 12-20% LP reduction

Restriction: None!!l Open to all
customers and partners
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T(10 [@Dennis Pai (depai)] [@Sairam Potnuru (saipotnu)] Please check this slide
Tripti Shetty (trshetty), 4/6/2021

D(27 [@Tripti Shetty (trshetty)] [@Sairam Potnuru (saipotnu)] | made some changes to this slide. For some reason | can't launch desktop PPT

on this so | edited in the browser. Please check the formatting.
Dennis Pai (depai), 4/7/2021

S(20 Looks good. Updated formatting
Sairam Potnuru (saipotnu), 4/7/2021









