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= Technology envisioned / created by the Technische
Universitaet Braunschweig. Known to industry as
“Tower Overlay”.

= GatesAir partnering with TUBS to commercialize.

= |tis realized using High Tower, High Power (HTHP)
transmitters so that...

= HTHP transmitter coverage “over — lays” the many
cellular towers

= The basic idea is to offload popular services, especially
live video, from cellular networks B Regular LTE Cells: unicast services

[ Tower Overlay: broadcast, multicast
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Why is LMO Useful? GATES/\IR ;c%

Cisco Global
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= Mobile phone bandwidth:

— Ericsson and Cisco predict exponential growth of bandwidth needed - driven largely by
video consumption

= Placing popular content on an HTHP network would reduce LTE network load

= LMO maximizes the use of existing spectrum and revenue opportunities for both
broadcasters (network operators) and telecom operators
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LMO — Hybrid DVB-T2 / LTE-A+ Carrier GATES/\IR &
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» FEFs enable cooperative spectrum use of terrestrial broadcast and mobile access
networks

= Avariable length and number of both frame types (DVB-T2 und FEF) enable flexible
resource allocation

= ATSC 3.0 will include an equal concept as well!
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LMO - Having a look at the Spectrum BATES/\R 7
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= We demonstrated the joint use of DVB-T2 and LTE-A+ in a single radio
channel:

8 MHz (DVB-T2)

A

5 MHz (LTE-A")

554 MHz

IR 5;3 554 555 556 f 557 558
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LMO Industry Activities — Paris Field Trial GATES/\
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LTE-A+

Farameter PMCH 1 PMCH 2 PMCH 3
Carrier Frequency 738.166 MHz (channel 54)
Bandwidth 8 MHz
TX Power only 2.7 kW ERP
MCS 4 7 14 18
Modulation 64 QAM QPSK QPSK 16 QAM 64 QAM
Coderate 0.5 0.28 0.49 0.51 0.43
Carrier Spacing 558 Hz 2.5 kHz; 7.5 kHz; 15 kHz
FFT Size 16k (ext.) 6144, 2048, 1024
TDM Share LTE-A+ 50%, 75%, 100%
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LMO Field Trial Results

Create

W o sync
Wl Many Errors

D Some Errors
No Efrors

0 4
Code rate: 0.286204 0.497851
MCH packets: 250 250
CRC PER. 0.00 0.00
BER (Measured). 9.22e-05 1.11e-04
SNR 08 (Measured) 36.0 36.2
MER dB (Measured) 304 0.7
Equi (Measured); 7.208-04 7.668-04
P(N+I) dBm (Measured): 817 821

Density plots

OFDM Data

syncFlag_e = Sync ?, cyclicPrefix_e = extended CP; bandwidth_e = 8 MHz "EXPERIMENTAL";
INVALID; numAntennas_u32 = 1; celliD_u32 = 333;
mbsiniD_u32 = 222; antennaPort_u32 = 0; sinidx_u32 = 1631; slotldx_u32 = &; symbolldx_u32

Mode: subcarrierSpacing_e = 2.5 kHz, phyC_t

Sampling Rate. 15.35997 MHz
Frequency Offset: 18747 Hz

Gl Duration: 10000 us

Pre Echo (Ch.Est ) 990us
PostEcho (Ch.Est). 11.98us

Max Excess Delay, 1966 us
RMS Delay Spread: 065us

50 Channel Impulse Respong
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LMO Field Trial Results GATESJ\IR =3
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LMO Industry Activities — Aosta Valley Field Trial GATESAIR &
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LMO @ IBC 2015 GATES\IR 75
= Visit us to discuss the technology and
field trial results at the 1
Future Technologies Zone )
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