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Cisco’s Mobility Vision

“Any Play” Services

Comereial | Enterprise I Consumer




Cisco Mobile IP NGN Architecture
Achieving a Whole Greater Than the Sum of the Parts
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Mobile Telephony Evolution

From TDM to IP using a split Telephony Architecture

 Different Architecture
Providing the same Services

« Addt'| Control Plane IW
Considerations for C7 Stability

« Bearer/Control Separation
Extreme is two Services

* Converged IP Network
Requirements per Service

» Service-oriented Design
Approach

Network for Services rather than
Services for Network

« Edge transport multiplicity

Affects OAM, QoS, Provisioning
etc

* RAN Requirements typically
exceed core requirements
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Transforming Traditional IP to Carrier Class IP
Defining the Requirements

Service Network
Requirements Requirements

Network Design

Security perational

Requirements Requirements

All pieces working together provides the foundation for
Carrier Class IP and consequently IP NGN




Service Requirements
Mobile Carrier Class Telephony
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= The stringent requirements imposed when migrating a Mobile Telephony
network to IP/MPLS is mainly dependent on two equally important parts:

Media - Bearer Plane related = Speech or other service payload
Signaling - Telephony Control Plane = Call Setup/Teardown



Typical SLA Requirements
Bearer and Signaling

Traffic
Type

SLA Metric (KPI)

Average Delay 10-30 ms
Summary Max Delay 50-100 ms
Input from Jitter < 5ms
Customers Bearer T
and RAN Packet Loss 10-3-10
vendors Failover Time 1s - 2s
Ordered Packets Required
Traffic | g A Metric (KPI) Value
Type
Average Delay <50 ms
Max. Delay 50 - 100 ms
Summary Packet Loss 104
Input from
Customers  Signalling Path Diversity
vendors Restoration Time And / Or

Sub 400 - 800 ms

Comments

Delay budget allocation for IP / MPLS
typically around 20ms

Max Jitter is by definition <= Max delay

Less stringent if the codec used has
support for Error concealment

If too high the user will simply hang-up

Out of order packet are considered lost

Comments

Typical Recommendation ~ 20ms
Signaling is less delay senstive
SCTP offers retransmission capabilitites

Typically RAN vendors recommend using SCTP
with Path Diversity but there are also scenarios
where the Fast Convergence approach is
leveraged. In the latter case the network is tuned
to converge so fast that the error goes un-noticed
to the signaling network.

Some customers have articulated a desire to do
both as the network will need FC tuning for future
services anyway.



Delay Reference Model
Where does it go?

IP/ MPLS
>
- g
Air/Access network _ Air/Access network
delay Propagation delay delay
+
~125ms IP Processing delay ~125 ms

Prop. delay (5 ms/1000 km)
~10 ms (2000 km)

IP processing delay
Budget: 500 ps per hop

—

The sum of all delay inducing components must be <400 ms
* Assumes TrFO, Ref 3GPP TR26.935




IP/IMPLS Multiservice Network

Delivering on Network Requirements

Carrier-Class Protection and Restoration

« Overall performance goal for convergence usually stated to be <1 second

« Extensive testing has been performed to validate performance and provide
design guidelines

Native IP MPLS (TE)

CE-PE Link Failure 150 ms 150ms

PE Failure Subsecond (Topology Subsecond (Topology
Dependent) Dependent)

Core Link Failure Subsecond (Topology 2ms
Dependent)

Core Node Failure Subsecond (Topology 2ms
Dependent

Exceeding the service convergence requirements introduced by Carrier
Class Telephony



Network Restoration

Summarizing the restoration operation, the total restoration delay can be
computed as follows:

= Failure Detection Delay (SDH and/or LoS and/or BFD) +
= Failure Propagation Delay (IGP and/or BGP) +
= Update Network View (IGP and/or LDP and/or BGP) +

= Update Forwarding Plane == Service Restoration Time

= To optimize network convergence and service restoration, one or
several steps must be minimized or avoided

= Control Plane optimizations, Platform optimizations and design all
contribute



R4 Site structure and IP / MPLS Core Design
Site MGW Connectivity is typically layered for Scale and Services

Edge Domain Protection Core Domain Protection Edge Domain Protection
IP routing, HSRP, BFD Fast IGP, MP-iBGP, TE FRR IP routing, HSRP, BFD
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(IGP,LDP, MPLS VPN)



Mobile Carrier IP / MPLS Investments are for the Long Term
First step is 3GPP R4 Telephony Bearer and Signaling

= R4 Telephony is only the beginning of a journey towards an All IP Mobile
Broadband Architecture

= Immediate challenge lies in delivering a network with Deterministic
Performance and Characteristics

* The R4 network must provide for a dynamic SLA environment coupled with:
Rapid Subscriber and Traffic Growth
Feature and Service Flexibility and more
Uncompromised Deterministic Network Performance and Service Quality

Applications and Services IP / MPLS Capabilities

MultiService Environment L2 and L3 VPN Technologies
Mobile Telephony (R4)
Data Services, VPN, Internet
IMS, Gaming
IPTV, Video on Demand

Quality of Service
Security

Multicast

Fast Convergence

Continous Service Operation IGP
BGP / MPLS VPN

High availability
Traffic Engineering and FRR

Fast Protection and Restoration

Signaling path diversity In Service Software Upgrades

Non Stop Forwarding- Non Stop Routing
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Cisco RAN Solution Overview

= Cisco RAN Solutions catering for different Radio
Technologies

GSM/UMTS/HSPA
RAN Backhaul Optimization (RAN-O)
Mobile Transport over Pseudowires (MToP)
Ethernet Backhaul for Mobile Transport
CDMA-2000/EVDO
EV-DO Aggregation
WIMAX
Ethernet Backhaul for WiMax



Cisco RAN-O Applications
Allowing Operators to Meet These Challenges

10 Wins, 50+ trials in progress or completed

2G/3G/4G RAN Transport HSDPA offload over Cell Site IP POPs Unified
Optimization over IP IP/Ethernet Backhaul RAN Network

Lo J—'
GSM/GPRS/EDGE UMTS/HSPA
UMTS/HSDPA =l

e

TIE1 ,,
0C3/STM1 \|E/th et

" IP or MPLS Backhaul
(Ethernet, 802.xx, xDSL)

Ethernet

* 50%+ measured eff gain on + RAN backhaul over * Intelligent cell site IP
GSM and UMTS any network enables new revenue

* No change to RAN - Offload bandwidth hungry generating services
backhaul design HSPA and UMTS data * Remote cell site

management and

- Single IP backhaul network - Simple network expansion LAN extension

serves 2G/3G/4G
- Seamless expansion to 4G



Existing 2.5G Network Architecture
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ATM pseudowire in the RAN core allow
operator to cap investment in ATM

(Airinterface RAN Edge R RAN Core  IP/MPLS and TDM core
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3G R4 IP or ATM true converged IP
backbone

Air interface RAN Edge RAN Core IP/MPLS and TDM core
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ATMoMPLS - 3G voice and data
TDMoMPLS - 2G voice
FRoMPLS — 2G data

Cell site Aggregation site Core site



Clock Distribution
Mixed TDM/ATM Cell Sites

Aggregation
nx STM1c
Pre Aggregation G@ ]
Cell site _ fT—MfV\i — \ '
#  nxE1IMA ”,::,f”
G@' --" TDM PW E1TDM
Packet Transport —

FE/GE/10GE/POS *PRC (Primary Reference Clock)
could come from an external
source such as an ADM / BITS

E1 TDM
BSC

Clock Synchronization Options

1. Synchronous : Cell site receives the same TDM clock from an external source, like, BITS, SONET,
GPS, etc. Most expensive option.

2. Differential : Both ends of the PW source clock from the same reference. The TDM clocks are
derived at the pre aggregation point from differential information passed in the PW.

3. Adaptive : PW endpoints do NOT have common clock source. Instead, the clock is derived based on
packet arrival rates.



Recap on What we are Offering
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Why is WIMAX Attractive to Operators ?

Intellectual Property Rights (IPR) problems
with 3G (Qualcomm)

Large ecosystem is developing including
handset vendors

Spectrum is becoming available
Will go all-IP e2e years ahead of 3G
Leading the movement to “open” systems

Is being incorporated into WiFi muni-mesh
opportunities (Cisco Digital Cities Initiative)

WIMAX Forum driving the technology forward
(approaching 400 members)

Will adopt OFDMA and MIMO well ahead of HIGHwAY
the 3G camps \

Emerging Market is seeing lots of activity

WIMAX is excellent where countries &
locations have no existing infrastructure







