






117%

83%

73%

71%

55%

52%

MIDDLE EAST AND AFRICA

ASIA  PACIF IC

LATIN  AMERICA

CENTRAL  AND EASTERN EUROPE

NORTH AMERICA

W ESTERN EUROPE

MOBILE DATA TRAFFIC GROWTH 2015

3.7
6.2

9.9

14.9

21.7

30.6

0

5

10

15

20

25

30

35

2015 2016 2017 2018 2019 2020

Forecast Mobile Data per Month (EB x 
Month)

E
M

E
A 

37
%

37
%

 E
M

EA













APPROACH WITH F5

PGW/
GGSN

Internet

VAS layer

Dynamic & intelligent steering
Service Chaining VIPRION

DNS

Simplifying the delivery of network services
TRADITIONAL APPROACH

FirewallPGW/
GGSN

Policy 
Enforcement

CGNAT InternetTCP 
Opt.

URL 
Filtering

RTR

Static port 80 steering
VAS layer



PGW/
GGSN

Internet

  

  VIPRION
RTR

Gi VAS

Transparent 
Caching

URL Filtering Parental
Controls

• BIG-IP as Central Element of S/Gi LAN

• Traffic Steering and Service Chaining 
managed by BIG-IP

• External Physical Value Added Services

ADC FirewallDNS CGNATTCP
Optimization

Policy 
Enforcement

DNS



PGW/
GGSN

Internet

  

  VIPRION
RTR

ADC FirewallDNS CGNATTCP
Optimization

Policy 
Enforcement

DNS

Transparent 
Caching

URL Filtering Parental
Controls

Load Balancing

Ingress Classification
Steering Decision

(Policy Based)

Service Bypass

Instance Sharing

Policy Re-evaluation
(Conditional Chain)

Symmetric Traffic





PGW/
GGSN

Internet

  

  VIPRION
RTR

Gi VAS

Transparent 
Caching

URL Filtering Parental
Controls

• BIG-IP as Central Element of S/Gi LAN

• Traffic Steering and Service Chaining 
managed by BIG-IP

• External Physical Value Added Services

ADC FirewallDNS CGNATTCP
Optimization

Policy 
Enforcement

DNS



PGW/
GGSN

Internet

  

  VIPRION
RTR

Gi VAS

VM Management 
and Orchestration

Transparent 
Caching

URL Filtering Parental
Controls

NFV Infrastructure

Hypervisor

VM VM VM

• Virtualize the VAS layer

• Integrate both physical VIPRION and 
VNFs running VAS/optimization services 
into Orchestration tool

• Allow for dynamic VAS bursting

ADC FirewallDNS CGNATTCP
Optimization

Policy 
Enforcement

DNS



• Service Function Classifier 
• Load Balancing (Scale out)
• Service Bypass
• Service Instance Sharing
• Policy Re-evaluation/Conditional Chains
• Symmetric Traffic (Open/Closed Chains?)
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https://devcentral.f5.com/articles/horizo
ntal-scale-big-ip-device-service-cluster-
dsc-with-software-defined-networking-
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https://devcentral.f5.com/articles/horizontal-scale-big-ip-device-service-cluster-dsc-with-software-defined-networking-sdn-enabled-hardware
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0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|Ver|O|C|R|R|R|R|R|R|   Length |  MD-type=0x1  | Next Protocol |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|          Service Path ID                      | Service Index |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Next Protocol : IPv4, IPv6 or Ethernet
Service Path ID : identifies a service path. Participating nodes MUST use this identifier for 
Service Function Path selection.
Service Index : provides location within the SFP.  The first classifier (i.e. at the boundary of the NSH 
domain)in the NSH Service Function Path, SHOULD set the SI to 255, however the control plane MAY 
configure the initial value of SI as appropriate (i.e. taking into account the length of the service function 
path). Service index MUST be decremented by service functions or proxy nodes after performing required 
services and the new decremented SI value MUST be reflected in the egress NSH packet. 
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0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|Ver|O|C|R|R|R|R|R|R|   Length |  MD-type=0x1  | Next Protocol |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|          Service Path ID                      | Service Index |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                Mandatory Context Header                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Next Protocol : IPv4, IPv6 or Ethernet
Service Path ID : identifies a service path. Participating nodes MUST use this identifier for 
Service Function Path selection.
Service Index : provides location within the SFP.  The first classifier (i.e. at the boundary of the NSH 
domain)in the NSH Service Function Path, SHOULD set the SI to 255, however the control plane MAY 
configure the initial value of SI as appropriate (i.e. taking into account the length of the service function 
path). Service index MUST be decremented by service functions or proxy nodes after performing required 
services and the new decremented SI value MUST be reflected in the egress NSH packet. 
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