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Introduction to LTE
►3GPP LTE the Next Generation of Mobile Networks beyond 3G

►A completely new network architecture, work started in 2004 and introduced in R8 of 3GPP

►Requirements: High data rates

Low latency

Scalable bandwidth

Interworking with Legacy Networks

Cost efficiency

►LTE is on track: the first LTE systems launched in 2010

►LTE is the natural migration choice for GSM/HSPA operators. LTE is also the next 

generation mobile broadband system of choice of leading CDMA operators with a roadmap 

for CDMA operators to evolve to LTE

►The LTE-TDD mode (TD-LTE) provides a future-proof evolutionary path for TD-SCDMA

►With LTE we have one single global standard, securing and driving even higher economies of 

scale and importantly, simplifying roaming

Requirements Requirements Requirements Requirements Requirements Requirements Requirements Requirements 
captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS captured in 3GPP TS 

22.27822.27822.27822.27822.27822.27822.27822.278
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LTE offers

Peak Data rate: 100 Mbit in downlink,

And growing: LTE rel 8, MIMO 4x4 gets to 326 Mbit

A true 
Mobile 

Internet 
experience

Data 
Speed

Flexible Spectrum deployment with both FDD and TDD 
support,

Higher spectral efficiency compared with UMTS 83-4 times 
in the DL, 2-3 times in the UL)

Radio 
enhanc
ements

5 msec on the user Plane one way

< 100 msec in the Wake-up on the control plane 
(transaction from Idle to Active) 

Packet 
Delay

“…..They click and it happens, with very little delay. We have seen a big uptake in upstream video; upstream 

in particular seems to be a 4G killer app.“…..

“….Don’t get struck at looking at the downlink speed because what really surprised me was the update speed 

and the latency that is the big difference with 3G and 4G…I expected that but I did not expect the effect of 

uplink and delay…”

Requirements Requirements Requirements Requirements Requirements Requirements Requirements Requirements 
captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR captured in 3GPP TR 

25.91325.91325.91325.91325.91325.91325.91325.913
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What do we mean by LTE?

Enables flexible multimedia services

IMS is the enabler for operators to provide both traditional 

telephony services and of the new IP services over LTE

IMS

An all IP Core Network without any CS TechnologyEPS

The access network offers a simplified architecture

Only one radio network element which connects directly to 

the core network

LTE

In 3GPP LTE defines only the radio access. But when we speak about LTE we may mean more that 

that. This is what is needed for an operator to provide a voice service based on LTE if he doesn’t have 

any other “traditional” network

The access 
Network

The core Network

The service 
enabler platform
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Voice in LTE ?
►LTE and EPS together build a complete fast secure Wireless all IP network. An excellent 

quality IP Data Layer. But they do not offer any voice solution. 

►In the LTE world voice is just a service like Chat, presence,….. (albeit a bit more important!)

►First launches of LTE are now focusing on the data layer only. USB dongles are being 

addressed as the only device to be sold to customers

►The answer from the Industry GSMA VoLTE

►VoLTE is a basic voice telephony service

►Service bundling and 3° party bundled offers are not included

►Assumpiton of a Service mix: LTE data + 2G/3g voice for a long time

►Single ‘target’ solution – IMS-based

►Massive backing from operator and vendor community 

►OneVoice profile first agreed at the end of 2009; OneVoice’ adoption as GSMA Voice over LTE 

(VoLTE) feb 2010

Full IMSFull IMSFull IMSFull IMS

MMTelMMTelMMTelMMTel IMSIMSIMSIMS

VoLTEVoLTEVoLTEVoLTE
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Timescale(s)

► The LTE & EPS strata are ready!

► First commercial offers are NOW. This means that the IP data layer can already be used

► The IMS stratum is not so mature

► VoLTE initiative lays at least on year behind the IP layer; and it just focuses on a basic telephony service

► In the meantime Voice will be offered trough a CSFB solution: basically using the “old” 3G network

► Risk/Opportunity

► OTT could use this period to bring to the market their solution which would run on top of the IPdata layer; 

► The architecture would resemble that of the fixed xDSL world where customers strongly use 3° party voice 

and other services 

► Which are the advantages of the VoLTE solution?

► Quality of experience

► Roaming

► Secure quality of service

► Efficiency in the terminal (time sensitive traffic)

► Clear interfaces

► Easy of interconnection for customers 

► Service providers can interconnect and service works

► ………All the benefits of a standardized service
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Where will revenues come from?

Content LTE will allow the growth of a complete Content 
Delivery Framework. 

Its Data characteristics allow to provide all types 
of contents with very few limitations

LTE can allow 3° party and operators to 
dramatically improve revenues form content

Services IMS is THE platform for services in LTE; IMS is a 
complete and complex architectural solution; 

It is plausible that if an operator decides to invest 
on the voice service for LTE and implement IMS 
this will be also used as a service enabler platform  

Data Network LTE is an excellent bit pipe; it is fast reliable, 
secure and SMART

There is a lot that LTE allows in terms of QoS and 
Security 

An operator could decide for a Smart bit Pipe 
model

The business case 
for LTE

……The survey found that more than one quarter (26 per cent) said they spend more time working on a mobile 
basis than previously. Nearly one quarter (23 per cent) said they are downloading larger files more frequently 
than they did in the past. Nearly one in five (19 per cent) said they use 4G to watch TV or stream movies while 
a slightly lower figure (16 per cent) said they spend more time web browsing as a result of the 4G service….



Titolo evento

Titolo della relazione

A Della Fera DMO/IR 8

Models For services in LTE

Traditional Walled Garden

► Voice
► SMS

This is where operators get 

most of their revenues still 

today. Although price are 

going down there is 

significant interest in 

maintaining them. The 

VoLTE initiative is an 

example of trying to apply 

the traditional telco model 

to LTE

IMS Partnerships

► IM
► Streaming

► Video share
►Image share

IMS supports different 

external interfaces for the 

development of services 

(SIP-AS, IM-SSF, OSA SCF). 

IMS acts as a Middleware 

layer between the 

applications and the 

transport network. 

Operators and 3° party 

service provider could make 

joint offers to the customer

Internet Style

► OTT Voice
► IM

► Streaming
► ……………..

The operator could focus on 

offering only data services 

(LTE/EPC); no IMS would be 

deployed. 3° parties would 

offer all services voice 

included. This is the most 

revolutionary scenario. A 

number of issues would 

need to be addressed 

(emergency calls, lawful 

interception,….) 



Titolo evento

Titolo della relazione

A Della Fera DMO/IR 9

Why LTE is needed

TimeTimeTimeTime

Network Traffic Network Traffic Network Traffic Network Traffic 

RevenuesRevenuesRevenuesRevenues

Voice drivenVoice drivenVoice drivenVoice driven Data drivenData drivenData drivenData driven

Network Costs Network Costs Network Costs Network Costs 

Revenues and traffic 
are de-coupled
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The impact of Regulatory Environment
Network neutrality

LTE supports fine grained network controls (PCRF)

“gold silver and bronze” data plans could be the norm for the future

What would it be the impact on OTT applications?

Spectrum

Availability of new spectrum, particularly in the 2.6 GHz and Digital Dividend bands (700, 800 

MHz) is a crucial factor for LTE deployments in many countries, and will directly determine 

deployment and launch dates.

The more spectrum will be available the more LTE will fulfill its promise

License fees

German auction cost was 4,4 billion euro for the participating operators; much less than 10 

years ago for UMTS (around 50 billions euro); 

Lower cost on the license means more money for investments 
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Deployments paths

Where is your band?Where is your band?Where is your band?Where is your band?

LTE can be deployed in several bands so LTE devices may have to choose:

1. support all of the bands

2. customize according to which bands are used in which markets

How wide is the channel?How wide is the channel?How wide is the channel?How wide is the channel?

To provide mobile broadband services that are significantly quicker than those enabled by 

HSPA+ networks, LTE operators will probably need 20MHz channels. The channel-width 

available to LTE operators is also going to impact on the possibility to deploy  the most 

demanding applications (e.g. HD video, 3d gaming)

Upgrade or overlay?Upgrade or overlay?Upgrade or overlay?Upgrade or overlay?

Upgrade means smooth network upgrade, common Packet Core, Minimal changes to existing 

charging, O&M and policy control systems, Optimum capacity usage, Reduced signaling load

Overlay means low risk (existing network not affected), gradual transition


