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Air Interface Technology 
Evolution

Ψлн

Ψмн

Ψлп
ΨлуΨлс

Ψмл

Ψлл

2M/768K

14M/768K

14M/5.7M

28M/11.5M

42M/5.7M

84M/23M

300M/75M

2M/768K

Rel. 8 & 9
LTE

Rel. 99
WCDMA

Rel. 4
TD-SCDMA

Rel. 5
HSDPA

Rel. 6
HSUPA

Rel. 7
HSPA+

Rel. 8
HSPA+

Rel. 9
HSPA+

Peak Data Rate (bps)
DL/UL

WCDMA

OFDMA

2

http://images.google.co.kr/imgres?imgurl=http://www.mobilejazz.co.uk/blog/wp-content/uploads/2008/06/samsung-i900-omnia.jpg&imgrefurl=http://www.mobilejazz.co.uk/blog/index.php/samsung-omnia-i900-iphone-killer/&h=355&w=443&sz=32&hl=ko&start=34&usg=__DZmfH6r-pqmS_gfy7fljvqE9xPM=&tbnid=Dj_6KMIy_8_I6M:&tbnh=102&tbnw=127&prev=/images?q=omnia&start=18&gbv=2&ndsp=18&hl=ko&newwindow=1&sa=N


THE Mobile Broadband Standard

© 3GPP 2011       3GPP Workshop, Bangalore, 30 May 2011 

Network Architecture 
Evolution
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3GPP Organization structure
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Key LTE/SAE Features

Rel.8 LTE (~09/03)

Å20MHz, OFDM New Air

ÅDL 4x4 MIMO

ÅSON, HeNB

ÅSAE For LTE Access

ÅCS Fallback in EPS

ÅSingle Radio VCC

ÅPeak: DL 300Mbps, 

UL 75Mbps

Rel.9 LTE (~10/03)

ÅEnhanced Dual-Layer Tx

ÅSON/HeNBEnhancement

ÅIMS Emergency Calls 

ÅLCS for LTE and EPS

ÅMBMS support in EPS

ÅPeak: DL 300Mbps, 

UL 75Mbps

SON: Self Organizing Network, HeNB: Home eNB, SAE:  System Architecture Evolution
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Evolved Packet System
architecture
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CS Fallback in EPS

eNB
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Application of CSFB:
ÅCS capable device camping on LTE 

cell can establish/receive CS 
services

ÅReuse of existing CS infrastructure 
for voice service until IMS VoIP is 
deployed

ÅProvide voice roamingsupport 
with LTE

ÅCan support emergency calls using 
existing CS infrastructure

SMScan be delivered to the UE 

without redirecting to CS Domain
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Single Radio Voice Call 
Continuity
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SRVCC use case:
ÅIMS call initiated in LTE can continue 

in CS domain after moving outside of 
LTE coverage area

ÅSR-VCC is invoked if no other VoIP 
capable PS system (HSPA/eHRPD) is 
available for VoIP PS-PS HO

ÅRequires overlapping with 
GSM/WCDMA/1xRTT coverage

SRVCC improvements:
ÅMid-call services (like HOLD & MPTY)

Åemergency calls

Åvideo calls
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3GPP Schedule
2009 2010 2011 2012 2013

2H 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q
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Key Rel.10/Rel.11 Features

Rel.8 LTE (~09/03)

Å20MHz, OFDM New Air

ÅDL 4x4 MIMO/ UL 1x2 MIMO

ÅSON, HeNB

ÅSAE For LTE Access

ÅCS Fallback in EPS

ÅSingle Radio VCC

ÅPeak: DL 300Mbps, UL 75Mbps

Rel.11 (~12/12)

Rel.9 LTE (~10/03)

ÅEnhanced Dual-Layer Tx

ÅSON/HeNBEnhancement

ÅIMS Emergency Calls 

ÅLCS for LTE and EPS

ÅMBMS support in EPS

ÅPeak: DL 300Mbps, UL 75Mbps

Rel.10 LTE-Adv (~11/06)

ÅDL 8x8 MIMO, UL 4x4 MIMO

ÅCarrier Aggregation

ÅHetNet, MDT

ÅHeNBLocal IP Access

ÅWifi offloading

ÅMachine Type Communication

ÅPeak: DL 1Gbps, UL 500 Mbps

ÅCoMP

ÅEnhancement of Rel.10 features

ÅSystem Improvement of MTC

ÅService Awareness and Privacy Policies

ÅIW MNO and Application Provider

ÅData Application Impacts
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Local IP Access (LIPA)

scope of Local IP access

logical connection for mobile 

operator IP traffic

Residential/

enterprise

IP Network

Mobile 

operatorôs

core

network

UE

Local IP traffic

IP traffic to mobile operatorôs CN

All traffic 

on 3GPP 

radio

[Lt! ƛǎ ǇǊƛƳŀǊƛƭȅ ŦƻǊ ŜƴŘ ǳǎŜǊΩǎ ōŜƴŜŦƛǘΣ ǘƻ ŀƭƭƻǿ 
access to local residential or corporate network 
through a 3GPP device

LIPA provides access for IP capable UEs that are 
connected via a H(e)NB subsystem to other IP 
capable entities in the same residential/ 
enterprise IP network.

Simultaneous access from a UE to the mobile 
ƻǇŜǊŀǘƻǊΩǎ ŎƻǊŜ ƴŜǘǿƻǊƪ ŀƴŘ [ƻŎŀƭ Lt !ŎŎŜǎǎ ǘƻ ŀ 
residential/enterprise IP network will be 
supported.



THE Mobile Broadband Standard

© 3GPP 2011       3GPP Workshop, Bangalore, 30 May 2011 12

WLAN Offloading

WLAN offloading refers to the dual radio scenario where part of the traffic is 
routed via WLAN access and part via 3GPP access

WLAN offloading covers both the scenario where the traffic via WLAN radio is 
anchored in the EPC (i.e., seamless offloading) and the scenario where it is not 
anchored (i.e., non-seamless offloading)

Access Network Discovery and Selection Function (ANDSF) is there to provide 
the UE with the access network discovery information and the policy on how to 
use the available access networks

Å Available access networks

Å Preferred routing of the traffic per APN, per IP flow

WLAN 3GPP

RAT

EPC
ANDSF

UE

HA
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Pool of MTC devices

MTC server

MTC server
FAIL!!!

Overload 

Machine Type Communication

M2M is recognized as a key segment in future packet networks

Initial 3GPP efforts have focused on the ability to differentiate machine-
type devices

Å This allows the operator to selectively handle such devices in overload 
situations

ÅLow priority indicator has been added to the relevant UE-network procedures

ÅOverload and Congestion control is done on both core network and radio access 
network based on this indicator
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MTC ςbasic architecture

²ƻǊƪ ƛƴ ǇǊƻƎǊŜǎǎΧ
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Evolution of MTC

Further functionality being added to 3GPP standards in the 
following areas
Å ReachabilityAspects, MTC Feature control, Device Triggering

Å Addressing,  Identifiers - especially removal of MSISDN dependencies in the 
architecture

Å Signaling Optimizations, Small Data Transmissions, MTC Monitoring

MTC is a substantial technical area, full completion will span 
across multiple future Releases
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Rel.11:  Service Awareness 
and Privacy Policies

Analyzing traffic, standardization of detecting the service traffic and 

applying the policy

eNB SGW

MME

PGW TDF

PCRF

UDR/SPR

1)  Request Detection   

(application id,..)

2) Report Detection 

(service flow info,é)

0) Get subscription 

including PCC info 

3) Install the 

changed Rule 
Sd

Å Traffic Detection Function newly defined

Å Performs the following for the Detected traffic

ÅGating of the detected service traffic either blocking or 

permitting unrestricted

ÅTraffic Shaping of the detected service traffic 

ÅRedirecting of detected service traffic

TDF: Traffic Detection Function 
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Rel.11: IW MNO and Data 
Application Provider

Interface will be provided toward 3rd Party Data Application 

Provider

ÅThe following services will be proved over the newly defined interface

ÅCustomisedbilling/charging, Promotion services, Group addressing 

capabilities, identity services, statistics etc
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