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Mobile Broadband Application 

Mobile Broadband Changes the Future Life 
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Mobile Broadband Technology--Cellular 



Mobile Broadband Technology—3GPP Standard Release 



3G standard – Why 3G? 

Need for universal standard (Universal Mobile 
Telecommunication System) 

Support for packet data services  
IP data in core network 
Wireless IP 

New services in mobile multimedia need faster data 
transmission and flexible utilization of the spectrum 

FDMA and TDMA are not efficient enough 
TDMA wastes time resources 
FDMA wastes frequency resources 

CDMA can exploit the whole bandwidth constantly 
Wideband CDMA was selected for a radio access system for 

UMTS (1997) 



3G standard – Requirement 
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Global 

Roaming 

3G 3G 

2G  3G 

Multi-Environment 

Operation: 

 
Vehicular, Outdoor to Indoor, 

Indoor Office, Satellite 

 

Efisiensi Spektrum 

Lebih Tinggi 

 

Enhanced 

Voice 

Data sirkuit dan paket  

kecepatan tinggi 
144 kbps vehicular 

384 kbps pedestrian 

2 Mbps Indoor 



3G standard – WCDMA vs CDMA 2000 

Parameter W-CDMA cdma2000 

Carrier spacing 5 MHz 3.75 MHz 

Chip rate 3.84 Mcps 3.6864 Mcps 

Data modulation BPSK FW – QPSK; RV - BPSK 

Spreading Complex  (OQPSK) Complex (OQPSK) 

Power control frequency 1500 Hz 800 Hz 

Variable data rate implement. Variable SF; multicode Repeti., puncturing, multicode 

Frame duration 10 ms 20 ms  

Coding Turbo and convolutional Turbo and convolutional 

Base stations synchronized? Asynchronous Synchronous 

Base station acquisition/detect 3 step; slot, frame,  code Time shifted PN correlation 

Forward link pilot TDM dedicated pilot CDM common pilot 

Antenna beam forming TDM dedicated pilot Auxiliary pilot 
 

 



3G standard – GSM GPRS UMTS architechture 
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3G standard –CDMA 2000 1x architechture 

BTS - Base Transceiver Station 
BSC - Base Station Controller 

MS - Mobile Station 
MSC - Mobile Switching Center 
HLR - Home Location Registry 
SMS-SC - Short Message 
Service - Serving Center 

STM – Synchronous Transfer Mode 

PDSN – Packet Data Serving Node 
 AAA – Authentication, Authorization, and Accounting 

Home Agent – Mobile IP Home Agent 

A10 – Bearer interface between BSC (PCF) and PDSN for packet data 
A11 – Signaling interface between BSC (PCF) and PDSN for packet data 

MSC

PSTN

A Ref (A1, A2, A5) STM over 
T1/T3 

STM over T1/T3 or 

 AAL1 over SONET 
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 IP over Ethernet/AAL5 

AAA

RADIUS over UDP/IP 



3G standard –HSDPA, HSUPA, HSPA+ 



3G standard –HSDPA, HSUPA, HSPA+ 

HSDPA HSUPA HSPA+ 

 Adaptive Modulation and 
Coding (AMC) 
 QPSK or 16QAM 

 Multicode operation 
 Support of 1-15 code 

channels (SF=16) 
 Short frame size (TTI = 2 

ms) 
 Fast retransmissions 

using Hybrid Automatic 
Repeat Request (HARQ) 

 Fast packet scheduling at 
Node B 
 E.g. Round robin, 

Proportional fair 

 Higher order 
modulation 
(64QAM) 

 Multiple Input 
Multiple 
Output (MIMO) 
2x2 

 Dual-Carrier 
HSDPA 
operation 

 Adaptive Modulation 
and Coding (AMC) 
 QPSK or 16QAM 

 Multicode operation 
 Support (2 xSF2)+(2 x 

SF4) 

 Short frame size  
 Fast retransmissions 

using Hybrid Automatic 
Repeat Request (HARQ) 

 Fast packet scheduling 
 adds a new transport 

channel to WCDMA, 
called the Enhanced 
Dedicated Channel (E-
DCH) 

https://en.wikipedia.org/wiki/Evolved_High_Speed_Packet_Access
https://en.wikipedia.org/wiki/Evolved_High_Speed_Packet_Access
https://en.wikipedia.org/wiki/Evolved_High_Speed_Packet_Access
https://en.wikipedia.org/wiki/Evolved_High_Speed_Packet_Access


3G standard –HSDPA, HSUPA, HSPA+ 

5 codes QPSK 

# of codes Modulation 

5 codes 16-QAM 

10 codes 16-QAM 

15 codes 16-QAM 

15 codes 16-QAM 

1.8 Mbps 

Max 
data rate 

3.6 Mbps 

7.2 Mbps 

10.1 Mbps 

14.4 Mbps 

2 x SF4 
2 ms 
10 ms 

# of codes TTI 

2 x SF2 10 ms 

2 x SF2 2 ms 

   2 x SF2 + 
2 x SF4 

2 ms 

1.46 Mbps 

Max 
data rate 

2.0 Mbps 

2.9 Mbps 

5.76 Mbps 

Downlink HSDPA 

• Theoretical up to 14.4 Mbps 

• Initial capability 1.8 – 3.6 Mbps 

Uplink HSUPA 

• Theoretical up to 5.76 Mbps 

• Initial capability 1.46 Mbps 



4G standard – Requirement 

all-IP packet 
switched network. 

Peak Data Rate 

100 Mbps mobile, 1 
Gbps stationary 

Smooth handovers 
across heterogeneous 

networks 
Variety of Bandwidth 

Enhanced Spectrum 
Efficiency 



4G standard – Evolution 
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4G standard – Evolution 



4G standard – Evolution 



4G standard – LTE Architechture 

PCRF: Policy and Charging Rules Function 

HSS: Home Subscriber Server 

MME: Mobile Management Entity 

SGi 
  

S4 

  

S3 

  

S1-MME 

  

PCRF 

S7   

S6a 

  

HSS 

S10 

  

UE 

GERAN 

  

UTRAN 

  SGSN 

  
LTE-Uu 

      

E-UTRAN 
  

MME 

S11 

  

S5 

  

Serving  
Gateway 

  
PDN 

  

Gateway 
  

S1-U 
  

Operator's IP Services 

(for example, IMS and 

PSS) 

Rx+ 
  

PCRF: Policy and Charging Rules Function 

HSS: Home Subscriber Server 

MME: Mobile Management Entity 

eNodeB 

BTS 

NodeB 



4G standard – Evolution 



4G standard – Mobile Wimax architecture 
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4G standard – Mobile Wimax architecture 

 Mobile Station (MS) 

 Access Service Network (ASN) 

 Base Station (BS) 

 Access Network 

 Access Service Network Gateway (ASN-GW) 

 Connectivity Service Network (CSN) 

 Authentication, Authorization, and Accounting (AAA) 

 Mobile IP-Home Agent (MIP-HA) 

 Operational Support System (OSS) 

 Gateway 



4G standard – Mobile Wimax - 3GPP Interworking 
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4G standard – HSPA+ vs mobile wimax comparation 



4G standard – LTE vs mobile wimax comparation 



4G standard – HSPA+, LTE vs mobile wimax 
comparation 
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HSPA+ 

FDD WCDMA 

MIMO 64QAM DL 

BW: 5MHz 

42Mbps DL 
2*2 5MHz 

11.5Mbps UL 
       5MHz 

2008. Q3 

3G spectrum 

16QAM UL 

LTE 

FDD OFDMA 

MIMO 64QAM 

1.4 | 3 | 5 | 10 | 20MHz 

150Mbps DL 
2*2 20MHz 

75Mbps UL 
2*2 20MHz 

2009. Q3 

3G spectrum 

New spectrum 

SC-FDMA TDD 

802.16e (WiMAX) 

TDD OFDMA 

MIMO 64QAM 

BW: 1.25–20MHz 

63.36Mbps DL 
2*2 10MHz 

28.22Mbps UL 
2*2 10MHz 

2005.12 

New spectrum 
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