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GSM - Data Communication

� Basic Service
- Short Message Services (SMS)

� Popularity of INTERNET and EMAIL Access
9 &�������
���
7���������������

9 ���������
�������	����	��

� Limitation of 9600kbps on GSM

GPRS - General Packet Radio Service
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DATA Rates and Speed

GSM
• Circuit switched
• one physical channel
• 0,3 to 9.6 kbps

Speed

Time

HSCSD
• Circuit switched
• Bundling of up to 8 physical channels
• Channel coding: up to 14,4kbps >>max. 115,2kbps

GPRS
• Packed switched
• Bundling of up to 8 physical channels
• Channel coding: up to 21,4kbps >>max. 171,2kbps

EDGE
• Packed switched
• Modified modulation technique: 8 PSK
• Bundling of up to 8 physical channels
• up to 345,6 kbps (ECSD)
• up to 473,6 kbps (EGPRS)

Reduced
error protection

Depends on
coding scheme
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GSM
Traffic channel Information Error protection Time slots Total

>Voice (full rate) 13,0 kbit/ 9,8 kbit/s max. 1 22,8 kbit/s

>Data 2,4 kbit/s 20,4 kbit/s max. 1
4,8 kbit/s 18,0 kbit/s “
9,6 kbit/s 13,2 kbit/s “

HSCSD
Traffic channel Information Error protection Time slots Total

>Voice (full rate) 13,0 kbit/ 9,8 kbit/s max. 1 22,8 kbit/s

>Data 14,4 kbit/s 8,4 kbit/s up to 8
max. Data           115,2 kbit/s

DATA Rates and Speed
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DATA Rates and Speed

GPRS
Time slots Time slots Time slots

1 2 8 
CS- 1 9,05 kbit/s 18,1 kbit/s 72,4 kbit/s
CS- 2 13,4   kbit/s 26,8 kbit/s 107,2 kbit/s
CS- 3 15,6   kbit/s 31,2 kbit/s 124,8 kbit/s
CS- 4 21,4   kbit/s 42,8 kbit/s 171,2 kbit/s

EDGE (8 PSK modulation)

Time slots Time slots Time slots
1 2 8 

ECSD 43,2   kbit/s 86,4 kbit/s 345,6 kbit/s

EGPRS 59,2   kbit/s 118,4 kbit/s 473,6 kbit/s
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“Circuit switched Network”
Fixed allocation from frequency channel and timeslot during connection. 

Uplink 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4

5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 53

5 65 7 0

Downlink

GPRS – Circuit vs. Packet Switched
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GPRS – Circuit vs. Packet Switched

“Packed switched Network”
No fixed allocation of frequency channel and timeslots. Only  within  a “Radio-Block” 

Uplink

Downlink
0-5 6 7 0-5 6 7 0-5 6 7 0-5 6 7 0-4 5 6 7 0-4 5 6 7 0-4 5 6 7

0-6 7 0-6 7 0-6 7 0-6 7 0-5 6 7 0-5 6 7 0-5 6 7 0-5 6 7



�"

GPRS – Capacities and Parameters

Capacity on demand: Provides Circuit Switched Channels
and Packet Switched Channels in a dynamic manner

Example: 1 Slot for signalling
4 Slots circuit switched
3 Slots packed switched

Signalling: BCCH + FCCH + SCH + CCCH

Circuit switched slots Packet switched channels
PDCH

0 1 2 3 4 5 6 7
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GPRS – How GPRS Phone Works?
Network Architecture and differences 

Additional GPRS Network-Components

SGSN GGSN

MSC GMSC

BSC PCU

ERI VLR HLR

Internet
IP/X25

PSTN
ISDNBTS
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GPRS – How GPRS Phone Works?

PCU Packet Control Unit

> Channel access control 
> Access request management
> Control and management of TCH, PCL
> Structuring of the PDCH 

SGSN Serving GPRS Support Node

> Control of MS position 
> Coding of data and authentication 
> Diverting of Data packets 
> Mobility management

GGSN Gateway GPRS Support Node

> Interface between PLMN and Packet Data Network (e.g. Internet) 
> Providing  “Screening Filters” (not wanted information)
> Can act as a firewall
> Data / Packet counting (for charging purpose)
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Network and Cell Selection
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New

1. Step: Read GSM 2. Step: Read GPRS

Pointer to GPRS

GPRS – How GPRS Phone Works?
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Multiple access mode

Duplexing

Channel Separation

Channel Bandwidth

Chip Rate

BS communication mode

DS-CDMA

FDD

200kHz

5 MHz

3.84 Mcps

Asyncronous

Frame period

Spreading Factors 4, 8, 16, 32, 64, 128, 256, 512

15 slot per frame (10 ms)

Spreading Modulation QPSK (DL); dual channel QPSK (UL)
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