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3G

Wednesday, March 25, 2020 3:18 PM

Extensions of GSM: GPRS/EDGE

= Generalized Packet Radio Service (GPRS) is an enhancement of GSM

= GPRS provides packet-switched data services at 5K-100Kbps by
reusing the existing narrow-band GSM channels/infrastructure for
circuit-switched services such as voice telephony.

= Enhanced Data Rates for GSM Evolution (EDGE) uses adaptive
modulation techniques and can produce 384Kbps maximum
transmission.

= Both GPRS and EDGE aim not to replace the current infrastructure,
but to co-exist with it.

= To achieve Mbps bit rates will require using more sophisticated
physical layer as well as resource & radio management.
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Wideband CDMA

In March 1999, the final decision was made to select wideband
CDMA as the access scheme for 3G, with three optional modes:

= W-CDMA (or UMTS): CDMA Direct Spread. 5MHz channel.
Frequency Division Duplex(FDD).Based on Europe (ETSI) and
Japan (ARIB)’s FDD proposal.

= CDMA-2000: CDMA Multi-carrier. Can use multiple 1.25Mhz
channels. Based on US (TIA)’s proposal.

= TD-SCDMA:CDMA TDD (time division duplex). Can use multiple
time slots. Based on China’s proposal.
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How to get high data rates - 10min

Tuesday, April 08, 2008 12:11 AM
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Table 10.4 Forward traffic channel parameters, cdma2000 1 xEV-DV: high rate
packet data system

(from cdma, 2001; Table 9.3.1.3.1.1-1)

Data rate (kbps) ~ Packet length (bits) , Slots/packet Code rate  Modulation type

384 1024 16 1/5 QPsK
76.8 1024 8 1/5 QPSK
153.6 1024 4 1/5 QPsSK
3072 1024 2 1/5 QPSK
614.4 1024 1 1/3 QPSK
3072 2048 4 1/3 QPSK
614.4 2048 2 1/3 QPSK
1228.8 2048 1 1/3 QPSK
921.6 3072 2 1/3 8-PSK
18432 3072 1 1/3 8-PSK
1228.8 4096 2 1/3 16-0AM
24576 4036 1 1/3 16-QAM
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LTE Overview
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E-UTRAN : Evolved Universal Terrestrial Radio Access Network
LTE : Long Term Evolution

OFDMA : Orthogonal Frequency Division Multiple Access
SC-FDMA : Single Carrier Frequency Division Multiple Access

EPC : Evolved Packet Core

Fig. 1. Overall Architecture of E-UTRAN and EPC.
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BS : Base Station

UTRAN : Universal Terrestrial Radio Access Network
GERAN : GSM EDGE Radio Access Network
GSM : Global System for Mobile Communications
GPRS :General Packet Radio Service

EDGE : Enhanced Data rates for GSM Evolution
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Will use the book
o S. Sesia, I. Toufik, and M. Baker, "LTE-the UMTS long term evolution: from theory to practice," John
Wiley & Sons, 2011. (available online from Purdue library.)
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Downlink and Uplink

Friday, February 23, 2018 10:22 AM

One radio frame = 10 ms

72 subcarriers {(min LTE BW)

One subframe (2 slots) (1 ms)

e

Multiple
antenna ports

12 subcarriers

[—— One
Resource
Element
(RE)

One Resource Block (RB)

Figure 6.1: Basic time-frequency resource structure of LTE (normal cyclic prefix case).
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Reference:
Chapter 5.2, Chapter 5.4, Chapter 6.2, Chapter 14.1, S. Sesia, I. Toufik, and M. Baker, "LTE-the UMTS

long term evolution: from theory to practice,” John Wiley & Sons, 2011. (available online from Purdue
library.)
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Difference from GSM

Thursday, March 1, 2018 10:57 AM

Although this time-freq grid may look similar to GSM, the difference in service dictating very different

design:

- GSM is a circuit-switched voice system
o Focus is on how to assign voice calls to dedicated to time-frequency
o Traffic is mostly symmetric
- 4G LTE is for packet-switched systems
o Trafficis much bursty
o Trafficis asymmetric
o Does not assign dedicated resource to users
o Instead, each packet needs to be scheduled, and acknowledged
- Further, opportunistic scheduling and MIMO requires timely channel measurements to be

successful
Hence, below our focus will be on:

- How channel measurement, scheduling, and acknowledgement is carried out in LTE?
- Tradeoff between efficiency, overhead, and energy consumptions
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