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Outline of Talk

» Associated Work, Background
e System architecture

* Experimental platform

* Results

e Current work/future directions
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Associated Work

e Kasturia & Sollenberger, “A 16 kb/s Voice Mode for

Indoor 1S-136 TDMA Systems,” ICUPC96.
e Gelblum & Seshadri, “High-rate Coded Modulation

Schemes for 16 kbps Speech in Wireless Systems ,”

VTC97.
* McNair, “The Effectiveness of Preselection Diversity for
Indoor Wireless Systems ,” ICUPC97.
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Speech Quality
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Requirement for
higher speech
quality

higher data
rates

denser
signal
constellations
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The Problem

Need to address
indoor wireless systems:
one handset/
one number portability

compatibility
with existing
systems

Low handset
complexity

Small handset

low delay

Robust transmission
system

Slow fading
environment
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System Design

IS-136 TDMA frame structure

40 ms
|« > Base - Mobile 1: slot 1,4

: Base - Mobile 2: slot 2,5
d link 1 2 3 5 6 ! ,
owniin - n Base - Mobile 3: slot 3,6
uplink 2 3 5 6 Mobile 1 - Base: slot 1,4
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System Design - Preselection Diversity

IS-136 TDMA frame structure

40 ms
|< ’I Base - Mobile 1: slot 1,4
: Base - Mobile 2: slot 2,5
downlink 1 2 3 4 5 6 ! ,
- / - Base - Mobile 3: slot 3,6
uplink 6 Mobile 1 - Base: slot 1,4
Measure power
at two antennas,
select stronger
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Enhanced IS-136 Frame Format

6 6 16 28 122 12 12 122 bits

G| R| Data | Sync | Data SACCH | CDVCC | Data

I1S-54/1S-136 Format with 2 bits/symbol (TV4-QPSK) at 24.3 kbaud

< One burst (6.67 ms) >

6 6 24 28 183 12 12 183 bits

Advanced Mode Format with 3 bits/symbol (TU8-8PSK) for Data Fields

Retains compatibility with existing 1S-136 frame structure
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Enhanced 1S-136 Experimental System

E-1S-136 D/A,
Modem Analog
Transmitter Interface

RF
Transmitter

Channel

Analog E-1S-136
Interface, Modem
A/D Receiver

Preselection RF
Diversity Receiver

Channel Speech
Decoder Decoder

Constellation
Display
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Experimental setup

Baseband

DSP processing:
- Speech coder
- TX coding/modulation
- RX demod

- RX decoding

- Speech decoder
- Clocks

Analog:

- Audio interface,
* baseband filters
- IF

900 MHz Transceiver
Receiver - equal gain combining
or preselection diversity
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Experimental handset design

HANDSET.JPG
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Options investigated

E-1S-136 D/A,
Modem Analog

RF
Transmitter

Channel

Transmitter Interface

e Differential detection
e Coherent detection
* r=5/6
e r=[1/2, 1]

Receive S Channel Speech

Diversity Receiver Inttz/f;ce, Rlvelzgievrgr Decoder Decoder

Constellation * G.728 (16 kb/s)

* Preselection Diversity
» Equal Gain Combining

== ATeT

BEM - 3/10/02 - ..\talks\vtc98.ppt - 12 ,
PP Laboratories - Research




Performance in White Gaussian Noise

FER
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Performance in 1 Hz Flat Rayleigh Fading

FER
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Performance at Higher Fading Rates
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Performance with Correlated Fading,
Unequal Antenna Gains
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Performance with
Unequal Antenna Gains
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Current Work, Conclusions

» Good quality (<1% FER, 16 kb/s) speech
is possible at 20 dB SNR with 1W8-D8PSK,
enhanced channel coding, and simple
preselection diversity in an indoor, slow
fading environment

* Ongoing investigations, focussing on
coherent detection, lower bit rate speech
coders offer promising results, even in
rapid fading macrocell environment
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