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53% CAGR

35 2015-2020
30.6 EB

Exabytes
per Month

2015 2016 2017 2018 2019 2020

Hials Source: Cisco VNI Global Mobile Data Traffic Forecast, 2015-2020

CIsco © 2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 6
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Cellular Traffic from Mobile Devices
B Offload Traffic fromm Mobile Devices

45%
Exabytes
per Month I
2015 2016 2017 2018 2019 2020
‘I'Sclo *Offload includes traffic from dual-mode devices (i.e., supports cell & Wi-Fi; excl.'PCs) over Wi-Fi/small cell'networks

Source: Cisco VNI Global Mobile Data Traffic Forecast, 2015-2020
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53% CAGR
2015-2020

35 B Mobile File Sharing (1%,2%)

30 ® Mobile Audio (8%,6%)

25 M Mobile Web/Data/VolP (36%,17%)
B Mobile Video (55%,75%)

Exabytes per 20
Month 15

10

2015 2016 2017 2018 2019 2020

* Figures (n) refer to 2015 and 2020 mobile data traffic shares
Mol Source: Cisco VNI Global Mobile Data Traffic Forecast, 2015-2020

CIsco © 2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 8
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38% CAGR
2015-2020

35 m2G m3G W4G ELPWA 3.1B

Billions of
M2M
Connections

2015 2016 2017 2018 2019 2020

* In 2015, 4G accounts for 10% and LPWA accounts for 4% of global mobile M2M connections.
Mol Source: Cisco VNI Global Mobile Data Traffic Forecast, 2015-2020

CIsco © 2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential
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EEHN &Y Z U DILConnected Home
« UEEMNZEWNERIAETNSDILConnected Health

m Other* (58.1% CAGR)
3,500 MEnergy (44.1% CAGR) 38% CAGR
® Manufacturing & Supply Chain (43.2% CAGR) 2015-2020
3000 M Retail (15.4% CAGR)
B Connected Cities (42.3% CAGR)
H Connected Health (52% CAGR)
B Connected Car (32% CAGR)
m Utilities (33.8% CAGR)
2,000 m Connected Work (Ent Mgmnt) (46.6% CAGR)

2,500

Millions of B Connected Home (41% CAGR)
M2M 1,500
Connections
1,000
500

2015 2016 2017 2018 2019 2020

dlaln *Other includes Agrlculture, Construction & Emergency Services
CIsco 014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 10
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Figure 25. SSL Percentages
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Source: Cisco Security Research
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- 5G CUPS —3GPP
- Multi-Access Edge Computing (MEC) — ETSI

http://www.etsi.org/technologies-clusters/technologies/mobile-edge-computing

« Fog Computing — Cisco, Open Fog Consortium
http://research.cisco.com/research#rfp-2013078

https://www.openfogconsortium.org/

« Cloudlet - Carnegie Mellon University http://elijah.cs.cmu.edu/

- Micro data center — Microsoft Research

http://www.networkworld.com/article/2979570/cloud-computing/microsoft-researcher-why-micro-datacenters-

really-matter-to-mobiles-future.html

: Central Offices Re-architected as Datacenters (CORD) — AT&T, ON.lab

"-'“H’ctp //opencord.org/
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http://opencord.org/

Fog Computing —

—B&»t=Y

#H10GBEIT IR~

HENT T

R Ll

>

-~

2D

(OO TEFTLIE:
B#Eno—AhILIZTO—
K/\w2)

A—AIILTTFIT499
MEBE . IR~

—BH1=Y1GBLUT




H—ERDHE

- KYI—HFIGAWMIETDY—EXELT
- QOEMD A L. - H—EXBESDAREM., X ) T0581E
- FYRT—=ODEIE RT—) T

Central Office

( Service

Back End Data Center Front End Data Center

i iz

Back End Data Center Front End Data Center Edge Compute

Inn
Cisco



Y —EADDERIZRAITI=A2 75D EL

— s , S
e T e ATy
i T59bTH—A
IZ7RAD MILFH—ER H—EXF—HSXt
HP—ERFI—Y F—7RL—3>  L—avo#a.
TR BEt

Mt
28
e
P
H
S
0
>
Q

(9]

=]

Box, Appliance #i{»

I
Cisco

< AT L &tool chain




Phase 1: I KD RV LT —2

e

WET INARZBLTH—ERZR Y

wibh i

€

H—ERRMHERE

OO Y

Xk

*  Box, Appliance E{K
o BEERIARN ARL—2a aRMEIFLEFEDSIER

CCCCC



Phase 2: NFV

€

== -

==

H—E RIZHERE

oy
E‘ = Xk

H—EXREDREL

Box, Appliance XA TH A LIE. HFEYKRSLKEH LAY
AT A%, R R =T ORI EIZIFaARMIIMS

I
Cisco



Phase 3: 759k

CCCCC

g o

ok

H—ERRMHERE

o
EECGR @R &®E

= I
onten

1525

[ Content | == Apps = = [ TSP

Xk

MBRGAVTIFHRIEESN . DUT IO DERICYH—ERR#EITHOND

« USIFERTOY—ER




Phase 4: E#¥EL-Y—EXFz—>

5 3 €D

’({% d_’f_?g '{E,—% ({% ‘ **—t‘gﬂtazrg

Service
Edge
aXk

ToolchainlZ &Y. End-to-EndD VAR Y —E R FI—2%FH

o BEHEFICEFELEIY—EXFI—V

I
Cisco



Phase 5: 0 8iaAEa—TFT 429 TS5y I+ — L

‘{%{%@{%{E, £

—
1 ’ ——

H—ERRMHERE

Edge aXk
H—EXREREEDEVLIZEAITRERTI S

IR EE S TAMIOY—ERT7—F T F v

TI)r—230 840 75DRXAE <75
(TI)r—a iz AU 7528 HB T I RELGREIEFITD)

I
Cisco



DERT IR T A— LD
Cisco EFF (Edge Fog Fabric)
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SRv6 (Segment Routing IPv6)
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loT services Micro-services
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Network DC Next-Gen Data Center
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Source Address
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end-to-end ID EL T IPv6

It isn’t just about address space %

* Native IPv6 Routing to Containers, Services,

and Content

* No more vlan-tag management
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IPv6 Centric Networking~™
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SRv6 Header
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Locator 1 Function 1

Locator 2 Function 2

Locator 3 Function 3

CREDENTIAL

Metadata TLV

Internet-Draft
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IPvE Segment Routing Header (SRH)

1 2

September 2816

3

2123456789@123456789%812345678981
e et et S

| Mext Header

| Hdr Ext Len | Routing Type | Segments Left |

S S S e S S
| First Segment | Flags |

|
|
|
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|
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Segment List[@] (128 bits IPv6E address)
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SRv6IZ K BHNetwork Programmability

Next Segment ‘ Locator 1 Function 1

Locator 2 Function 2
Locator 3 Function 3

Locator 2 Function 2
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SRv6() A BET4

 L2/L3 VPN, Service Overlay

SRv6 for Anything Else « NSH (Service Chain for NFV)
(SRv6 Net « Content Networking

* Load Balancing

Programmability)

SRv6 for Underlay Fast Protection, Traffic Steering

IPv6 for reachability Seamless Reachability

X% 10S-XE, 10S-XR, Linux, fd.io.. _ﬁio Linux/

o End-to-End T H@ERE A H =X L+ Programmability
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SRv6IZ K HContent Networking
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e - =
Payload Payload Payload Payload Payload
= SegmentD = SegmentD =) SegmentD =) SegmentD m SegmentD
Segment C Segment C Segment C = SegmentC Segment C
Segment B Segment B \ = SegmentB \ Segment B Segment B
= SegmentA = SegmentA SegmentA / SegmentA / SegmentA
Dest A D Dest B 4/ Dest C Dest Dest D

Source S Source S Source S Source S Source S
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End-to-End TR HBERIEAH=ZX L

o U—LLRGE|EEEET A T30
e Access, WAN, DC, Computett B DERIEAHN=X L
- LUTINLIE
-RSVPIEE DAV rA—ILTL— D HER
- MPLS/Shim layer D HEF&
e Underlay® & E 1L
- Fast Protection, Traffic Steering 315

SRv6 SIDIZ & BNetwork Programmability

* SRv6 for Any Service
- VPN, NFV Service Chaining, Content Networking, etc.
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ICN (Information Centric Networking) M B[ BET4E ?!

* Telephony

v

* |nternet
(TCP/IP)

Inn
Cisco

5= ity
- BEE-LwEie ¢  Circuit -> Packet

EA—BOER
EEROADT AL

L%, TCP/IP[Z. Telephony Infrastructure £ (Z

EIEEN (e.g. IP over dial-up, ISDN..). ZD#

1 EL 7= (e.g. NGN, Voice/Circuit over IP)
Connection Oriented -> Connectionless

{EL . TCPIdConnection Oriented

TI2R-TUREREEHIHEIZLYthroughputfRFRE
Mobilityl&. Overlay(GTP, [P]MIP)IZ &Y
Content&xiE1E (&, HTTP ProxylZ kY EE

Mobilityb > 71y D &N
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ICN 7—FTIF¥
EARXHEE : “Where” T4 {”"What”
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ICN~N D EX[ERIF2 1T

IP Content-networking

hICN (hybrid ICN)

Content NameZIPv6 N4 [ZIEHIAT

- Segment RoutingZ{#-
f=« NamelZHED<L L4-7
request routing

- TV r—LavlbAy
(CDN) 2k 5. FHRID
Frv

- BEY T4l b RIL

AR—X (Anchor-based
mobility )
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- Segment RoutingZx{#>7-.
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Hybrid ICN (hICN)

ICNDIL—T 42T 1&. IP7RL A TIE7%L{ Teontent namel 2L TIThN 5., EIPARTH S,

LWL ZDFEETIIRATHELLV =, TRFECiscoTIEHybrid ICN(hICN)ZFIZIBL TL S,
Content nameZIP7RL RIZHEHHIAT,

s ICNEX S IL—RIE. FDRFEFIL—T42T T 5,
o ICNX It )L—A &, ICN LEBE 1T,

K RES—— g

hICN Consumer/' IP Router ICN Router hICN Producer
IP Packet |€|

el hICN Consumer IP Router
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IR to TUREME 2
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- Vertical[ZBF (e.g. Connected Car)
- OTMIZEE (e.g. Akamai, Google Cache)
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SPUD/PLUS - %87 754 7> X(Middlebox)& &

http://www.tik.ee.ethz.ch/file/84f1fc268860f31a4ed7e0345231b855/spud.pdf
BOF @IETF 96 PLUS — Path Layer UDP Substrate (http://bit.ly/Plus-BOF)

-—Pp Data Path

¢------ SPUD Declaration
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