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3GPP& ITU 

Å principle members of the 3GPP 

Å ARIB, ATIS, CCSA, ETSI, TTA , TTC   

Å 389 companies 

Å 13Marketing member ιCDG, GSA,TDIA etc.. 
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specifications 

Partners 
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4G Americas, CDG, COAI, GSA, GSM 
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Info Communication Union,  
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ɗ ITU is (the International Telecommunication Union) a 

specialized agency  to develop international 
telecommunication standards .  

ɗ The ITU does not set standards, 3GPP will develop 
standard file, submitted to the ITU, become an 
international communication advice/standards  
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EPS 

THE definition and background of LTE  

Æ LTE=Long Term Evolution  is a new generation of broadband mobile communication 

standard set by 3GPP with high data rate and low delay, packet domain optimization 

characteristics . 

The concepts which are easy to confuse  

Æ E-UTRA=  Evolved Universal Terrestrial Radio Access; 

      E-UTRAN=  Evolved Universal Terrestrial Radio Access Network  

      EPC= Evolved Packet Core  

 EPS= Evolved Packet System =E-UTRAN+EPC  

      SAE=System Architecture Evolution  

 

Æ Why  did LTE set in 2004  

Æ Point 1  The rise of mobile Internet service  

Æ Point 2  The challenge of WiMAX Technology  

Æ Point 3  The completion of technical reserves OFDM MIMO    

 

 

E-UTRAN EPC 

SAE  
LTE 



LTE has become the mainstream of broadband 
mobile communication standard  

ωToday, LTE has been successful in the competition with WiMAX and has become the preferred 
broadband mobile communications technology for the mainstream carriers in the world.  

ωBy the end of 2007,the intergration of two TD-LTE types enhanced the influence of TD-LTE.   
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Technical innovation of LTE  
 

ÅLTE is a technology based on OFDM,using a flat network architecture without RNC. LTE is a 
technological revolution, not just evolution  

High Speed 
Internet  

A large number of 
simultaneous users  

 

Real time 
service  

Self configuration 
and optimization  

All IP flat 
network 

architecture  

ɗ Low transmission and control delay  

ɗ New base station interface χX2 

OFDMA 
+MIMO 

ɗ 170~340Mbps    

ɗ Spectrum efficiency =2~3 times to 
HSPA 



LTE requirements and technical 
indicators  
ÅLTE's core technology needs have been 

basically realized, but some of the 
technology is still in the process of 
optimization. 

ÅBandwidth, peak rate and delay 
performance are significantly 
improved. 

Requirements of LTE standard  progress  

Support 1.4MHz -20MHz bandwidth  Completed  

Peak data rate: uplink >50Mbps, downlink >100Mbps  Completed  

The spectral efficiency is 2 -4 times of HSDPA/HSUPA  Basically completed, but only 1 to 2 times to HSPA + 
gain  

Improve the bit rate of cell edge  Continuous optimization  

User plane time delay less than 5ms (one way),control plane tme  delay less than 100ms.  User plane time delay is  about 20ms(1loop)  

Reduce cost, realize the evolution from low cost 3G  Hardware expansion  & Software upgrade  

Balance between performance improvement and backward compatibility  Most compatibility is not implemented.  

Cancel CS (circuit switched) domain, CS domain operations in the PS (packet switching) 
domain implementation, such as the use of VoIP  

Completed(Volte)  

The system is optimized for low speed mobile scene while supporting the high -speed mobile 
scene 

Basically completed  
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LTE Global developments  

Global LTE networks development  
Å Until July 2016, a total of 170 countries and regions in the world opened 521 

of LTE networks 

Å This year, there are 74 new operators to launch commercial LTE services 

Å Over 100 LTE-A networks have supported Cat 6 (300 Mbps downlink peak 

rate) smart phones 

Å At present, the most widely used frequency of LTE is 1800 MHz, and the 

second is 2.6 GHz, 800 MHz frequency band.  

Global LTE user development 

Å As of the end of July 2016, the total number of global LTE users reached 1 

billion 450 million. 



LTE IN CHINA  

LTE networks development in CHINÂMay 2016̃ 
Å CMCC̔As of May this year, China Mobile completed a total of 1 million 284 thousand 4GLTE base 

station construction. 78.7%  outdoor BS̆21.3% indoor BS. 

Å CUCC̔ China Unicom's 4G investment amounted to 3 billion 600 million yuan. Mobile completed a 

total of 503 thousand 4GLTE base station construction. 88.9% outdoor 11.1% indoor BS. 

Å CTCC̔China Telecom's 4G investment amounted to 4 billion 840 million yuan. Mobile completed a 

total of 514 thousand 4GLTE base station construction. 73.5% outdoor 26.5% indoor BS. 

LTE user development in CHINA 

Å CMCC̔4G (TD-LTE) customer number up to 407 million.  

Å CUCC̔4G (TD-LTE) customer number up to 67 million 380 thousand.  

Å CTCC̔4G (TD-LTE) customer number up to 110 million 260 thousand.  
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LTE key technologies: flat network  

ÅCancel RNC, most of the 
features into the eNodeB, the 
rest move to EPC 

ÅCancel CS domain 

ÅSeparation of user and 
control interface SGW

Service gateway  and 
MME Mobility Management 
Entity  

ÅAccess network and core 
network, ΩƳǳƭǘƛ-ƳǳƭǘƛΩ ŎƻƴƴŜŎǘƛƻƴ 
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ÅOFDM (orthogonal  frequency division multiplexing) is a frequency division (FDM) system, which is one of 
the most widely used communication technologies 

Å Frequency division  is a technology using a few frequency parallel transmission to achieve broadband transmission  

Å Easy to find applications in real life.  

Å In the traditional FDM system, the carrier needs a lot of protection bands, and the spectrum efficiency is 
very low.  

ÅThe OFDM system allows the carrier to be adjacent or even partially overlap, which can provide a higher 
spectral efficiency .Relative to the independent carrier, these interconnected carriers are referred to as 
"sub carriers" ". 
Å How to achieve this characteristic?   Rely on FFT 

 

 

 

 

ÅA LTE 20MHz downlink carrier (18MHz available  actually)  

consists of 1200  sub carrier.  

LTE key technologies: OFDM  

éé 

1200sub carriers  

20MHz  
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MIMO σDefinition  

Generalized definition ̔ MIMO=Multiple-Input Multiple-Output,is ŎƻƳƳƻƴƭȅ ŎŀƭƭŜŘ Ψaǳƭǘƛ ŀƴǘŜƴƴŀ ǘŜŎƘƴƻƭƻƎȅ Ω 

Multiple inputs and multiple outputs may be derived from multiple data streams, or multiple versions of one data 
stream.  

According to this definition, all kinds of multi antenna technology can be counted as MIMO Technology 

Narrow definition̔ multi layer MIMO 

Multiple signal streams in parallel transmission  

According to this definition, only the spatial multiplexing and space division multiple access can be counted as MIMO  

special case ̔ SIMÔ Single input  and multiple out ̃  & MISÔ Multiple Input  and single output ̃  

 


