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History of GatesAir GATE@\IFE

Connecting What's Next

1922 - Henry C. and Cora B. Gates
founded the Gates Radio & Supply
Company in Quincy, lll., to create a job
for their son, Parker S. Gates, who was
only 15 years old at the time.

1950 - Gates Radio had become a major ..
Radio equipment supplier in USA '

1957 — Harris Corporation acquires
Gates Radio

2013 — Gores group acquires Harris
Broadcast Division

2014 — Harris Broadcast splits into two
companies — Imagine Communications
and GatesAir

Quincy, lllinois, USA
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DTV Modulations Delivered... BATES/\IR
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Shipments by Modulation Type (2009 - 2014) —
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GA DVB-T2 Tx Shipments

DVB-T2 Transmitters Shipped

Country
VIETNAM (11
UNITED KINGDOM | 4
TOGO |9
THAILAND [T
TANZANIA
SAUDI ARABIA
RUSSIA
POLAND
NEW ZEALAND
MALAWI
LEBANON
KUWAIT
INDONESIA
INDIA |
GEORGIA
CHINA
BULGARIA |
AUSTRALIA
AFGHANISTAN

800 1,000 1,200 Units
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DVB-T2 Network Scenarios and Parameters - Considerations G ATEg’/\I
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= Network Scenarios for national and regional
transmission is specific to each country's
requirements.

= The three possible network scenarios:

*  Multi Frequency networks (MFN)

* Single Frequency networks (SFN)

* And a combination of Multi Frequency
networks and Single Frequency networks

= DVB-T2 Network parameters offers a much @ 0
wider choice of parameters than DVB-T did. o

s

= The choice is so large that it is not possible
to consider all of their possible
combinations.

Proprietary and confidential. | 6
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DVB-T2 Network Scenarios and Parameters - Considerations g/,
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= When considering parameters for DVB-T2 networks the scenarios also
need to be considered as well as the type of coverage.

* MFN Rooftop Fixed Coverage

SFN Rooftop Fixed Coverage
* MFN Indoor Fixed Coverage

Scenario

* SFN Indoor Fixed Coverage

Implementation

Fixed rooftop

reception
MFN

(UK mode)
1

Fixed rooftop

reception (maximum

coverage area
extension)

2

Fixed rooftop

reception

Limited area SFN
(GE06 Allotment)

3a

Fixed rooftop

reception

Large area SFN

3b

Bandwidth 8 MHz 8 MHz 8 MHz 8 MHz
* MFN Portable Coverage FFT mode 32K 32K 32K 32K
Carrier mode Extended Extended Extended Extended
* SFN Portable Coverage WA | oy PP2 P4 P2
. 11128 18 116 118
. e
MFN Mobile Coverage Gusrdinterval | 00 (w42 s) o2t ets o
. Modulati 256 QAM 16QAM 256 QAM 256 QAM
* SFN Mobile Coverage e s = " =
CIN 18.9dB 11.0dB 19.6dB 20.0dB
Data rate 40.2 Mbit/s 16.7 Mbit/s 37 Mbit/s 33.4 Mbit/s

Connecting What's Next
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DVB-T2 Network Scenarios and Parameters - Considerations @ ATES AIR

\\:U

" |In a lot of cases you may look at more than one type
of coverage in the same area or network, Multi PLPs
within DVB-T2 then becomes a consideration

PLP’s can be used o Sardhana

to }

optimize robustness '\, 2o /. “¥Mawana -
and coverage for : 4 ST R L
individual service

types

Proprietary and confidential. | 9
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Selected Countries For Discussion

Tanzania
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DVB-T2 in Vietham
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Vietnam - AVG Truyénhinh AnVién GATESAIR

A
" AVG (Audio Visual Global / An Vién TV) b Y
* AVG was officially launched on 11 November

2011
* Subscription DTT service

o
Hai Phong

* Direct to DVB-T2 (no analog) ~7 Laos e
* 22 regions in operation across Vietnam ;
&
* 3 MUX’s per site, currently adding a 4™ mux —_—
from this year onward to all the 22 sites Mol
* Atotal of 67 programs on 3 MUX: lkok :
IANAS Vietnam
— SDis at about 1.5Mb/s per program ;
— HD unknown Cambodia Nha Trang
Chi *
* 64QAM, other parameters unknown M\‘T;h:é‘i'ty
— Indoor reception was planned Tt N
‘hailand

* Claim to have their own T2 encoder
* Da Nang and Nha Trang have GA transmitters
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AVG - DTT Program Packages GATES/\
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North Region 67 Channels South Region 66 Channels

67 KENH [N GO! KENH DTT MIEN BAC m [T GO! KENH DTT-MIEN NAM

KENHTINTUC —

e B W ANTV ViV mgor [l OWN VIVA TrGN
TN OF6® opuni: NV K FIAVY % oa6® orunic Brvi A — . W
[ KENHVANHOA-GIAITRL [ KENHVANHOA-GIAITRI
Anvien wa @N \II.E!' &i‘mm -k,d” AnVién @ 1 VIET hT\ﬁ%WHD Eaisnlaunu Viv6io
2672 a77 B VY9 iesmm €D t6day YOV, ziard” am2 VIV may” arirang
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AVG - Additonal Information GATE?@

e o

= They provide a large number of
programs via DTT in order to
compete with cable operators

= AVG have about 500,000 subscribers % -
(estimated)

" AVG has researched and set up a ANGSNOC
Network Operation Center (NOC)
and Network Control Center (NCC)

= The NCC is reported to be the most
advanced in South East Asia

Issues:

= They expanded very quickly and are
facing some budget issues now AVGs Nefwork Contol Center
AVG’'sNCC
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= VTV (Vietnam Television)

State-owned free-to-air TV network, HQ in : R
Hanoi | F

5 DVB-T2 tx sites deployed so far

7 Programs per MUX:
— 4 SD programs
— 3 HD programs

Total bit rate ~ 30mb/s
SD bit rate ~ 1.5Mbs, HD unknown
Analog shut off is planned for 2020

— All 25 GatesAir analog Tx’s will be converted to
T2 by 2020

WVIETNAMPIHD
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Additional Details on YIW GATEQ\NR

= Encoder/Head-End Suppliers:

* Ericsson, Tandberg, Harmonic, Thomson
= Tower & Antenna Information

s 120m

* Antenna type: Polarization - horizontal, gain 10.8 -
dB at 600 MHz

VTV Terrestrial Channels

= VTV1 - News and current affairs, broadcast 24/7 hours.
VTV1 initially broadcast on September 6, 1970

= VTV2 - Science, technology and education, broadcast 24/7
hours. VTV2 initially broadcast on January 1, 1989

= VTV3 - Sports and entertainment, broadcast 24/7 hours.
VTV3 was started on March 30, 1995

= VTV6 - Youth channel, broadcast 24/24. VTV6 started from
8 locations on April 24, 2006. On September 9, 2011 VTV6
HD started as a high definition version of VTV6

Connecting What's Next
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DVB-T2 in Russia
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Russia — T2 Roll-Out
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Russia completes transition to DVB-T2

January 23, 2015

Russia has completed the transition of its
digital broadcasting infrastructure to DVB-T2
and closed down the last of its DVB-T
transmitters in Moscow, the Moscow region,
Kursk and the Kaliningrad region.

Since 2012, Russian state-owned radio and TV
broadcasting organisation RTRS has overseen
the transition to DVB-T2 in 16 regions where
DVB-T services were launched before a decision
was taken to migrate to the newer standard.

According to RTRS, the country’s first multlplex
§ 72aW : © is now available to 85.3% of the population via
DVB-TZ2, while the second multiplex can be seen by 48.1%.

|
I
I
It

Connecting What's Next

Close to 100%
complete

| 18
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Current Status of T2 in Russia GATESN\IR
= MUX 1 - All regions are operating “ 1
- PTPC
= MUX 2 - Originally planned complete by e
end of 2015
— Update: The commercial start of MUX 2 (except “ 5
for 118 cities and nearby SFN cells) postponed PTPC _______

until 2018-2019 - due to budget constraints of
the broadcasters who won the rights to be
distributed on MUX2

= Analog Switch Off

— Planned for July 1st 2018. Actual date will be
when > 95% people will receive DVB-T2 OTA

— For most regions likely to be 2019 — for those
near the borders — could be as early as 2015

Connecting What's Next
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RTRS MUX-1 Details GATES/\L/R
= MUX-1 Details FTPC-1
— SFN, multi-PLP (3 PLPs)
— All PLPs are the same: 64-QAM , 8MHz, Total bit PoccHA [
rate 33.817724 Mbps  pocCus |2
— 10 TV and 3 Radio programs
— PLPO -8 TV and 2 radio, local ad-splicing only g
Etg;[dcjsg\s’/pa;;‘::cijné radio, local ad splicing and live
— PLP2 —1 TV, local ad splicing and live broadcast m
splicing hepcens
— All programs are SD, Video Bitrate is about 2.6-3 oOTP
Mbit/s

W

| 20
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RTRS MUX-2 Details GATESAJ;%
= MUX-2 Details FiPC-2
- | <
— SFN, Single-PLP, 64-QAM, 8MHz, Total bit rate ;
33.817724 Mbps (il
— 10 TV Programs (
— All programs are SD
— Data rate per program about 2.6-3 Mbit/s =
o TB@J
il Y crorr e
— Under discussion _,\_

e CIC =

3:::.
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Transmitter Site Locations

. » o
= MUX 1 Sites Shown Source: http:/xn--p1aadc.xn--p1ai/when/

Red dot— more than 100 sites
Yellow dot — between 10 and 100
Blue dot — below 10 sites

" MUX 2 has similar coverage

Maket TenekaHanoe PTPC-1 | lNaket tenekananos PTPC-2

A\
MyHKTbI BELaHna 30HbI BelaHua TBK, wactota
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Web-based Control & Monitoring GATESAIR
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= Control & Monitoring System used for Nationwide
System
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Control/Monitoring

= Two customers of RTRS use the
Q’Ligent web based control,
monitoring, QoS and content-
monitoring system

= Customers are Channel One and
VGTRK networks

= Deployed in 60+ regions across
Russia

= Covering >80% of Russian territory

= Monitors media service delivery
from RF signal and transport
stream QoS to video, audio, and
metadata QoE verification...

= Monitors channels across the
entire country

| 26
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Some Monitoring Capabilities GATES/\IR
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Live Video Monitoring wall of any points
monitored with or without decoded Audio
Bars and Captions

RF Analysis, spectrum, constellation, group
delay, etc. are available for live analysis of
remote transmission equipment.

Live Remote Values of any measured system
components to verify current system status and
readings directly from the probe

27
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Real Time Tracking
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Transmission Equipment GATESAIR

= Transmitters supplied by:

— GatesAir, Thomson, R&S and local
manufacturers (Triada and MART)

= Satellite receivers
— Harmonic Proview
= Local Head ends are not yet finalized

— A mix of Harmonic and Thomson

= Local ad-insertion/splicing
— Qualittech?

— Monitoring, QoS
— Q'Ligent

Connecting What's Next ’//
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Additional Information GATES/\IR
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= Number of viewers (January 2015):
— MUX1 121.8 million people (85.3% of population)
— MUX2 68.6 million people (48.1% of population)

= SFN reference

— Currently both GPS and GLONASS (Global
Navigation Satellite System) used by RTRS

— Switching to 100% GLONASS reference
= Problems reported (feedback):
— Signal quality, picture artifacts, problems with TS

— SFN synchronization issues
— Splicing within SFN networks for local advertising

Connecting What's Next I//
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DVB-T2 in Tanzania




Brief Status for Tanzania

" Only 15% of the country ~

received analog TV

" Analog switched off in
Dar es Salaam Dec 31,
2012

" Free-to-air (FTA)
currently
= Plan to launch pay TV

before the end of the
second quarter 2015

= When the pay TV
platform is ready, a mix
of Free-to-View (FTV)
and pay TV channels
will be offered

Connecting What's Next
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Tanzania Site Details GATES/\,L/R
= Operated by Sahara Media Group - So far, 5 Sites for T2 in
service
— Site data:

Facilities Details UIEEGIEELA 0
Geographical Details

Transmitter Antenna Configuration Tower Latitude Eoncinel Fartace

Power Gain & Beam Tilt Height
2 PRI e Een 14z soun 00T
33
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DVB-T2 Network Scenarios and Parameters GATES/\I

b

I
N5

Some good References are:

= Recommendation ITU-R BT.1368 Planning criteria for
digital terrestrial television services in the VHF/UHF

= Report ITU-R BT.2035 Guidelines and techniques for the
evaluation of digital terrestrial television broadcasting 1865-2015
systems

= Report ITU-R BT.2140 Transition from analogue to digital
terrestrial broadcasting

= Report ITU-R BT.2254 Frequency Planning and Network
Planning aspects of DVB-T2

Proprietary and confidential. | 34
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