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Your questions please?
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Please enter your questions in the
text box of the webinar control panel
(remember to press send)
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Today’s topics

* Nautel and Telos Alliance Collaboration
* Review of Air Chain Challenges
* Detailed Blend Alignment problems

» Software Technologies
* Telos Alliance Enterprise Omnia 9s
e Software HD Radio Server
* Made for Radio: E2X and MPX

e Demonstration
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So why this current collaboration and why now?

* Nautel and Telos Alliance: Passion & innovation

Digital Signal N\ AolP GVSEFIES ) Rad @ U.M PX"
Processing Livewires F@fm Digital AM & FM = nautelq@‘i l

* Change:
* Industry & technology

* Challenges:
* Listeners, locations, competition, complexity

* Fresh approaches
* Apply new technologies, reduce complexity, drive out costs

nautel Db s

Alliance



Digital Radio matters more now

65 Million HD Radio cars
* Opportunities:

* Podcasts/Streams On-Air
e Ethnic broadcasting

* Leased channels
* Sports coverage :

* Over 2300 HD Radio stations - .- = - 7 = I8l 2 R T
* but 13,000 Analog only Lol o el g Sl Chel TUR RN VRN T TR

- - ' L - - B \ - N
e Challenging for many: G oy T T I =4 Wm0 R B L
. - A W Ya 2 W s M
* Too complex? Too expensive? ROI? - fE S e - = =N\ -
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HD Radio Diversity Delay Challenges

“Audible blending artifacts are the top complaint from auto
manufacturers and consumers regarding the HD Radio experience”

Radio Air-Chain Source: Alan Jurison, “The Need for Automatic Alignment of — . Telos
INNQVATION HD Radio Diversity Delay”, RadioWorld N3ULe! i il Alliance



HD Radio adds complexity and cost

Initially Importer and Exporter at studio to minimize HD STL bandwidth
Often a 2" STL and even a 2" transmitter required

Radio Air-Chain = . Telos
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HD Radio adds complexity and cost

Initially Importer and Exporter at studio to minimize HD STL bandwidth
Often a 2" STL and even a 2" transmitter required

FM and HD audio must be within
3 audio samples

Radio Air-Chain = . Telos
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Why does IBOC delay HD1 audio?

* Interleaving spreads burst type errors in time

in order: PIzEe s aEe™ CoP R FIe
out-of-order: b5 dsEF1ne yapimeei
re-ordered: b#te# arefsplit T lme

Example taken from “The IBOC Handbook”

* Interleaver adds 4.5s of HD1 audio delay
e 1.48s interleaver in exciter,
e 1.48s for transmission,
* 1.48s de-interleaver in receiver

 Many other delays in the IBOC air chain ... 8-10s typical, more on HD2-4

Radio Air-Chain = Lt Telos
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HD1 falls back to FM on severe RF Impairment

Stvfelte)
faave)

Radio Air-Chain
INNQVATION

FM delay is on the transmit side

» delay is set in processor, exporter, or exciter

IBOC delay is split between
transmission and receiver

Receiver blends to FM on HD loss

FM audio is good by the time HD1
audio plays — seamless blend

e

= (1 Telos
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Differences in HD1 and FM Audio Levels

Stvfelte)
faae)

Radio Air-Chain
INNQVATION

FM and HD1 audio levels should be
matched to with 0.5 dB

1. Set up FM for 100% modulation
2. Match HD1 levels in processor

They typically stays static;
set and forget.

S

‘. Telos

nautel 111 Alince



Time Alignment Error

Main blend impairment is diversity
delay misalignment

Large errors (50ms+) cause audio
skip or repeats

Small misalignments can cause
audible audio artefacts

tUdI0 R oAy istener How closely do we need to be aligned?

L 4 L L J
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Audio Filtering Effects during Blending

=

within 68us
or 3 audio samples
(NRSC-5 specification)
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Audio Filtering Effects during Blending

Best blend

Magnitude [dB)
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Frequency (kHz)

12 to 50 samples
(272ps to 1.1ms)
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(comb filter effect)
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—— 3 samples 112 into ramp

=3 samples 14 into ramp
— 3 samples 1/8 into ramp

12 samples 1/2 into ramp

| =12 samples 14 into ramp

12 samples 18 into ramp
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20 samples 1/8 into ramp

Telos
Alliancer



Audio Filtering Effects during Blending

Best blend within 68us
or 3 audio samples
(NRSC-5 specification)

12 to 50 samples
(272us to 1.1ms)

(comb filter effect)

Better blend with
selective notches

300 samples / 6.8 ms
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Typical Diversity Delay Drift Measurements*

Without 10 MHz GPS Synchronization With 10 MHz Exciter Synchronization
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Approaches for Optimizing FM/HD.Blend Experience

All HD equipment AND audio processor is suggested to be at the transmitter site*

content
creation
playout emergency
— automation alert ’ITﬁ N
content o Lt RDS NATIONAL
contribution ratings ‘& (®)
watermark it 1L encoder RADI
' SYSTEMS
FV M STL FM ?TL FM exciter CQ,MMlTTEE
processor transmitter receiver L ’
NRSC-G203
HD1 . I NRSC IBQC Time and Level
FM delay Alignment Guideline

PSD processor L : i"\

= Al

— .
AD2=4 synchronizer /yhﬁ'ﬂ"’ ‘?“‘J‘\%@!\ & exgine HD
processor Y GPS @l i e I modulator I

HD1 HD STL HD STL

September, 2017

exporter transmitter receiver
HD2-4
importer

Radio Air-Chain *NRSC-G203 NRSC IBOC Time and Level Alignment Guideline T . Telo
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Approaches for Optimizing FM/HD.Blend Experience

All HD equipment AND audio processor is suggested to be at the transmitter site*
STL must now carry all HD1-HD4 audio streams, high bandwidth
Single FM+HD audio processor for best alignment and blend

content
creation
playout emergency ’I _ \
- automation alert r'. o \
8 7 T
content e /,1 &ﬁ'f'ﬂ.u% i '\}X RDS NATIONAL
contribution watermark i i \_,&! encoder RADIO
SYSTEMS
multi multi FM+HD : COMMITTEE
channel STL channel STL processor L il ey o S
r_j /| \._NRSC-G203
NRSC IBQC Time and Level
FM delay Alignment Guideline
September, 2017
HD2-4 . exgine HD
synchronizer
processor GFI modulator I
HD1
exporter
HD2-4
importer
' | | *NRSC-G203 NRSC IBOC Ti d Level Ali t Guideli e
Radio Air-Chain ime and Level Alignment Guideline
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Reactive Off-Air Delay Correction

Active Diversity Delay Correction using Receiver

Can hide underlying delay drift

Corrector must be within station coverage

Radio Air-Chain = . Telos
INNQVATION NauLel liik Aliance



Made for Radio: Exporter 2 Exgine (E2X) link

HD y I+ | e NORTEANXPORTS E
4
naute H]

3 - —

* Connects exporter to exgine modulator over Ethernet

* Carries HD Radio content ONLY, no FM content B

* Designed for IP STL transmission, low bandwidth

* Accepted “de-facto” industry standard
* Not defined in NRSC specification ... but everyone uses it
* Interoperability with all major vendors
* Backwards compatibility
* Nautel Reliable HD Transport improves E2X transmission reliability

Radio Air-Chain
INNQVATION
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Made for Radio: MPX over IP

Composite signal carries all FM signhal components

Simplifies signal transfer

Provides flexibility to locate processing at the studio

Radio Air-Chain
INNQVATION
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R
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Can we Centralize the Entire Radio Air-Chain?

Can we move the FM and HD Air-Chains together?
Can we utilize “Made for Radio” standards & technologies?

content

creation
playout emergency

automation alert Il 7 o
content ) 117 S (T Ve l\
contribution RIS R S R\
watermark e i
+ &
FVEHDL IP STL IP STL FMHD

exciter

processor

combined |II = .
imp/exporter Single Ethernet input
simplifies TX site

Centralized Studio

Radio Air-Chain = It Telos
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A New Approach:
A Software HD Radio Server

Radio Air-Chain — I, Telos
INNQVATION nautel il Aliance



Omnia Enterprise 9s Software Audio Processing
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Synchronous System from SPLIT to JOIN
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Omnia Enterprise 9s

| * Flexible Monitoring
| Common HD Output FM Output * Embedded pilot & RDS

Bass Clipper Slope: 1+2 Treble: -1.0 dB L/R: No Pre-emph Limiting w
| Bass Clipper Threshold: -3.0 dBFS l Final Limiter Drive: +0.00 dB Limiter Drive: +1.00 dB

Radio Air-Chain = Telos
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| MBAGC MBE Comp ME Thr Dry Voice WE 2 WE 3 Band Mix Final MPY Clip Bypass TCP Link Display E




Omnia Enterprise 9s: Sonic Visibility

Radio Air-Chain
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Omnia Enterprise 9s: HD1 & FM Cohesion
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Omnia Enterprise 9s: Uncommon Power

MMNQ Enterprise - 11831IX
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Radio Air-Chain
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' ' Max Gain: 4.00 dB |
| Progressive Rel: 25

'Max G/R: 7.75 dB

Final Clipper Bypass

TCP Link Display

il

l* Preset cloning and deployment

* Develop and share presets between
FM, HD1, HD2, HD3, Streams &
Codecs.

* Export Settings to other instances

o
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Omnia Enterprise 9s 1/0

* Livewire+ AES67
* Stream Inputs

—

Radio Air-Chain
INNQVATION

Omnia Enterprise ax
RO o ot e
M Location: Montréal 2 neanc 7 o Hen ! z ? 4 5
] =
i ’
SONIPA S A ) AN o b L Entran A% o an L anc o Voo L)
RCI Cptiomns
Displ.
tad 1CT Musique Undo Ma Livewire Auto Balance Name mesid
Settings
Radwo Canad Commen Processry
: Crwrwe 331 Parrwi: 204 e
Status
s 0 it f T Lt
Inpat i L Stawo 0999 ~ooad ALY 5P
Oucarded: O, Loe O, Lot 0, Rewyrcs f T —
M Outpne varres €, Usderrune: 0. Maegin In 2249, Ot wretts hurw —
e 42.7%, W %0 F——TT
HO Outpant o AR | —— T —
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* Livewire +AES67
* Composite
* Linear MPX over IP
* uUMPX
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MP2
MP3
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Benefits of Omnia Enterprise Processing

 Ability to run multiple instances on a single server
* Ability to host the server on premises or in the cloud

 Ability to integrate processing within other workflows

* Scalability
 Leverage of expanding IP Infrastructures
* Enabled by standards based IP audio

A
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Demonstration - =
Long distance IP delivery over public Internet Rl ! . : RS

Stable delay without GPS synchronization e

< 43210123 4>

Nautel
S 1470 miles V5300
53 ms v Medium

RS PMMRX (39 ms ping)
"
| : 4 TCP/IP: E2X + Linear MPX

> Link Status Deplyy Settngs
5
>

P———— ————‘
Iy, 5714, Coarse

ly: 5714,

ettt L ‘ Nautel HQ
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Demonstration: What you’ll see
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Demonstration: What you’ll see

Client CPU Usage: 19%

stc.monitorallthesignals.co

Instance - DEMO MODE - SOLSTICE HD 002
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FM/HD Diversity Delay Problem Solved

98.1H) = JUSTIN808 FM and HD1 time lock is achieved by synchronously
) 1. splitting the audio in the audio processor
Menu Measured Delay Applied Delay - ‘ .
T — > — - r— — 2. transmitting E2X and MPX in a single IP stream

0 0.00 0 000 3.  joining modulated FM and IBOC in the exciter
Alarms & Notifications »
R The HD Radio air chain is now location agnostic

Setup >
Natwork - [Mo AFS] Fi and HIH are aligned
* transmitter site or studio
Dj"l'lil'l'l'l:- DaEY > HO Level HD Gain _ . . .
SNMP 5 e — centralized/regional studio
srenpenE 2 HD Radio air chain is entirely software based
e
Admin > - - * no audio cards or specific hardware
* no reactive diversity delay monitor required
’ n * GPSis not required to maintain diversity delay
[ st . o e .
L . Legacy + Cross Compatibility using

10m i L] fm Em Sm Am Jm dmi im L
14

i E2X in HD only legacy mode (back to 2005 vintage)
2. HMPX and MPX Node

3. reactive diversity delay correction receivers

Radio Air-Chain = Lt Telos
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Can we Centralize the Entire HD Radio Air-Chain? YES

In today’s demonstration:

* Ability to centralize the HD Radio air chain

* Flexible software only HD Radio air chain

 Time locked FM and HD1 to eliminate alignment drift

content
creation
playout emergency b '
automation alert 'T o il
content ) /ibiﬁ%;} ﬁk“}.: _
contribution ratings LW SRR L
watermark ) =
+ +
FIVIEHDI IPSTL IPSTL FVI+HD
processor \
combined II

imp/exporter

exciter

Centralized Studio

Tune in to the next webinar to examine options for a new way forward ...

T

Radio Air-Chain =" L. Telos
INNQVATION nautel ik Aliance



-

| ANew way
FQMrd 4

‘Live Demo #2

© Auc27 .
Problem
Solved

Live Demo #1 :
£ -
Made for —“2 ] ¥

- Radio . o "".:.::‘"'“
Standards s




