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1. Introduction

More and more radio stations everyday broadcast their programs not only through radio
waves but also by means of internet, and listeners are able to listen to them using an
application or a simple Internet browser. The studio-generated audio must be consequently
replicated in the network towards all the receivers. Application note 0-H explains how
distribution is possible in a private or managed IP network using IGMP protocol. However,
when distribution must be performed in the public Internet, this is not possible, as this
Multicast protocol is not supported. This Application note intends to describe a solution to
distribute audio through the Internet using an external replication service provider, where
the audio program can be sent to, already encoded, using AEQ phoenix audio codecs.

2. Architecture

A cloud-based replication service takes an encoded audio stream and sends it to multiple
destinations through the Internet. This service can be hired from providers that charge their
fees according to the allowed maximum number of simultaneous listeners and, hence, the
required bandwidth, as a copy of the stream must be sent to each one.

The server performing the replication can be within the station’s network or outside, in the
Internet. The advantage of the second alternative is that the station doesn’t need to take
care of the maintenance of the machine, and it doesn’t need to hire a large Internet
connection with a lot of bandwidth. Besides, the stream is sent already encoded to the
server’s “entry point”, further reducing the requirements of that connection for the stream
feed (audio input to the replication server).

This solution also allows for great flexibility, because the service level can be modified in
order to expand the replication needs at a given moment (for example, when a large event
takes place), without the need for additional investments in equipment or a larger
bandwidth connection. The hired service mode can be temporarily upgraded (see table 1)
while it is possible to return to the original level once the event is produced.

At the studio, only a dedicated high-quality audio encoder is required, which could
desirably have different kinds of available inputs (analogue, digital or even Dante/AES-67).
AEQ Phoenix codecs have been tested with several replication services thanks to the wide
variety of encoding algorithms they offer and because they implement the RTP
transmission standard, among other modes.
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Typically, replication servers require audio feeds in MP3 or MPEG-4 formats. The
disadvantage of the first algorithm is that it doesn’t stand very well to multiple re-coding (in
case that’s done in the server), degrading audio quality. On the other hand, MPEG-4
requires the payment of per-use fees or royalties. Even when AEQ codecs can optionally
support several MPEG-4 modes (AAC-LC and AAC-LD families), there are more modern,
efficient algorithms nowadays providing higher audio quality and besides they are free to
use. That’s why we have placed a bet on testing compatibility with replication servers which
support the OPUS family of encoding algorithms.

One solution has been evaluated in particular: using the Spanish company Cires 21 (C21
Live Radio). CIRES support OPUS audio feeds. Several service levels are offered, mainly
based on the maximum allowed number of simultaneous listeners and the bitrate of each
replica (which ultimately determines its quality), although additional functionality is offered
within each plan.

;;)) transparent edge

C21Live Radio

= qa
AEQ HW

Stream RTP Opus
g
> | ]
=

Panel de Analiticas

Vv

The selected plan has no influence in the configuration of the audio encoder, which stays
within the radio station. The only required information includes the destination stream
address and the encoding algorithm to use in the audio feed.
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The quality perceived by the users depends both on the encoding of the audio feed (which
the audio codec performs and is sent once, so the bandwidth requirements are not an issue
here) and the re-encoding performed by the replication server, which will use a moderate
bitrate so the total data amount is not excessive, as it needs to be multiplied by the number
of listeners. For compatibility reasons, Cires 21 offers the option of using MP3 as the final
encoding algorithm, with 64 or 128 kbps.

Tests have been performed so far using bitrates with Cires 21 and the conclusion is that,
depending on the kind of transmission, 64 kbps can be more than enough if voice only or a
mono signal is sent, but if we intend to transmit stereo music, our recommendation is to
use at least 128 kbps per stream in order to get good quality.

As an example, these are the plans offered by AEQ in collaboration with Cires 21 using
Phoenix audiocodecs, and their distinctive characteristics:

AEQ + C21 LIVE RADIO

Basic Advanced Specialized
Up to 500 Up to 8000 _ Upto 25000
. . . simultaneous users /
Service Level simultaneous users / simultaneous users /

5TB monthly traffic 80TB monthly traffic 250TB monthly

traffic
RTP audio feed N4 v v
Shoutcast/Icecast output Y Y Y
formats
HLS/MPEG-DASH output
Vv v
formats
VAST Ad i
‘ ver.tlsement v v
insertion
Basic Statistics v N4 N4
Advanced Stats and real-
time broadcast access v N4

registers

Table 1: Service Levels.

In case that you need a different configuration, output format, etc. please contact your AEQ
sales representative.
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3. Audio codec configuration

When working with Cires21, the stream input must be sent according to RTP Standard. In
order to stablish an RTP stream, we can use a single-channel Phoenix Mercury audiocodec.

First, we need to define the proper encoding algorithm required to feed the server, for
example: OPUS MUSIC 128kbps stereo.

CH2 ENCODER

Input : Analog w
Mode : Stereo w

Il Tx In gain

Next, we need to have in mind that transmission is unidirectional, so we need to be aware
that the auto-hang-up option (when RTP input is lost) must be de-activated in the codec so
it doesn’t interrupt the streaming after some seconds without receiving anything from the
replication server, as this will be always the case.

Auto hang-up if sync loss...
... after seconds

It is also convenient to activate the Permanent Call option, located in the same dialog box,
so the unit re-establishes the streaming transmission after a reboot or power interruption.

Once these features have been configured, we only need to make the call to the entry point
defined by Cires 21.

Only the server IP address and port need to be specified, and these values are provided by
Cires 21, i.e.:

149.202.176.155:20012

NOTE: In some cases, the IP address is not numeric but it has a domain name format. AEQ
audiocodecs also support address resolution if a DNS server is specified in the Ethernet
configuration properly, so server addresses like this one, which is equivalent, can also be
used:

primary.democdnradio.cires21.com:20012
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Using ControlPhoenix, click on the green Call button and fill the correct address in (or,
alternatively, use a previously defined entry in the Call book).

ControlPHOEM X x

phoenix Master

Call on: Channel 2

Call to:

.democdnradio.cires21.com:20000 L

Channel interface : RTP raw
Coding : OPUS 128Kbps 48KHz M. STEREC

Configuration

Once the call is made, please observe that the codec channel status will always be
CONNECTED_NO_DATA. This is correct, as no return traffic is received from the server.

CH2 ENCODER 1 [ CH2 DECODER
Coding: Coding:
OPUS 128Kbps Select OPUS 128Kbps
45kHz M. STEREQ codec 43kHz M. STEREQ
\ Loop
Hh
\ Input : Analog e L
Tx g
Mode : Stereo W o

I Tx In gain \ ‘ Il Rx Out gain

INTERFACE: FRTFraw
Advanced I/F Setup

Main Active
CH2 CONNE

CTED_NO_DATA & ON AIR
|
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4. Receiving the stream

In order to listen to the stream, users have two alternatives:

On one hand, it is possible to directly use a URL in order to listen to the stream using a Web
browser (which must include the proper codecs).

On the other hand, it is also possible to use a compatible player application. In this case, an
address is used to open the stream. Some examples of these players are VLC, FFplay,
VideolS or Shaka-Player. In all of them, an option is available to open a network location.

Cires21 demonstration platform allows us to send up to 6 different streams. Each entry
point has a different port assigned, and in order to listen to each stream, the URL format
will be:

When using a web browser to play the stream:
Cires21 streams can be listened to using a link with this format:

http://cires21.liveradio-edge.transparentedge.io:8081/<stream>/output/icecast.audio

(where stream is an identifier of the selected channel and must be substituted by ”Il-
stream001”, “ lI-stream002”... “ll-stream006”)

Listening to the stream using a dedicated player:

All programs offer an option to open a network location or similar.

&, Reproductor multimedia VLC

Medio  Reproduccion  Audic  Video Subtitulo  Herramientas

Ver  Ayuda

Abrir archivo... Ctrl+0
Abrir mdltiples archivos... Ctrl+Shift+ 0
3 Abrir carpeta... Ctrl+F
o - &, Abri di
¢ Abrir disco... Ctrl+D S Abnrmedio
LT U SR it Archivo "¢ Disco & Red =7 pispositivo de captura
[} Abrir dispositive de captura... Ctrl+C
Protocolo de red
Abrir desde portapapeles Ctrl+V )
Introducir una URL:
. . . >
Abrir medios recientes |htlps:f;hls‘ferncast.defaeqbestfl28fseg\ist.m3u8 ~
Guardar lista de reproduccién... Ctrl+Y
Convertir... Ctrl+R
(=) Emitir... Ctrl+5

Salir al final de la lista de reproduccion

Salir

Ctrl+Q

[] Mostrar mas opciones
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Type in the URL provided by Cires 21 there, for example:

https://cires21.liveradio-edge.transparentedge.io/<stream>/output/playlist. n3u8

(where <stream> must be substituted by ”llI-stream001”, “ ll-stream002”... “ll-stream006”)

5. Delay

Every internet-based stream replication system introduces significant delays. This delay is
contributed by reception in the server, decoding, buffering, re-encoding and distribution
through all the Internet backbone, but, mainly, by the required large buffers in the
receiving end. This buffer’s mission is to absorb large delay variations (jitter) among the
different audio packets which is produced in such a large network, so all of them can be
received, buffered and re-ordered before their turn to be played back arrives.

Using an internet browser, end-to-end delays starting in 8 seconds can be obtained. VLC
players or similar tend to use larger buffers so delays up to 30 seconds are usual.

This unavoidable delay must be had into account when selecting a system of this kind, as it
could be excessive for certain program types such as live sports transmissions, while it is
not important for music or chats broadcasting.

6. Redundancy

Cires 21 offers an optional redundant-servers service. That is, two servers are offered which
will create the same streams to the Internet, each one with its own encoded audio inlet. If
one of them fails, the streams will automatically be generated by the other one, so the
service is not interrupted. This transition is, however, not seamless.
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This also allows for the implementation of ISP redundancy: we can have two separate
internet accesses in the studio, and use two Phoenix Mercury audiocodecs, each one
connected to an ISP. We must input the same audio source to both of them (in analogue or
digital format). Each one will call to a different destination address, as specified by Cires 21.
For example:

MERCURY 1 = primary.democdnradio.cires21.com:20012

MERCURY 2 = backup.democdnradio.cires21.com:20012

This way, if one of the Internet accesses is down, the corresponding replication server
would stop receiving traffic, so the system would automatically generate the replicated
streams using the other server.

This can also be implemented using a single Phoenix Venus 4 o Venus4+, each channel
using a different Ethernet port to each ISP provider. In this case, feeding the same audio
signal to both channels is required (which is particularly easy when using Dante input). The
calls to establish would be these:

VENUS CH1 = primary.democdnradio.cires21.com:20012

VENUS CH2 = backup.democdnradio.cires21.com:20012

NOTE: The system always tries to minimize changes, so if the fallen server or link recovers,
it won’t generate the streams until the complementary one also falls.

NOTE: The transition from Primary to Backup (or the other way around) is not “seamless”.
That is, if the user is listening to a broadcasting through Internet and one of this server
failovers happen, the audio will be interrupted and the user will need to reload the browser
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page or reopen the playback link in the application. This change can take around 10
seconds, approx.

7. Monitoring

Cires 21 offers a web access where, once logged in using the credentials provided by them,
we can have access to connection statistics, check the number of connected users, etc.

In order to gain access, type the following URL in your browser:

http://c21liveradio.cires21.com/

Once logged in, the following information is available in the BASIC reports plan (see
available plans table).

7.1. Main Dashboard

This is the service’s advanced stats main screen, and it is accessed right after logging in.

It provides information grouped in “Slices” or “views”. Each “Slice” provides access to the
consumptions or one or several streams distributed by the platform. The dashboard is
divided into two sections:

Live real-time data

It shows real time data about the data consumption during the last minute associated to
the stream or streams that correspond to the selected “Slice”.

The data we’ll be able to visualize is:
e Number of connected users.
e Consumed bandwidth.

e Localization of users per country of origin including the number of users in each
location.

10
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Live realtime data Day summary « Daily stats = Streams Reports

=

Live realtime data
6 120Kbps

100Kbps

80Kbps

g 60Kbps

popauloy
upwpeg

2 40Kbps

1 20Kbps

Obps

0
14:12:07 141217 141227 14:12:37 14:13:02 141312 1411322 14:13:32 14:13:42 14:1352

= Connected v Bandwidth

This day’s Retrospective data

It shows retrospective data about the data consumption associated to the stream or
streams that correspond to the selected “Slice”. It allows for the representation of
consumption data on different time ranges:

DAY: corresponds to the last 24 hours.
WEEK: Last week of service.
MONTH: Last month of service.
YEAR: Last year of service.
The data set we’ll be able to visualize is:
e Number of users per time range.
e Bandwidth consumed per time range (Mbps).

e Traffic distributed per time range (Gb).

7.2. Reporting Menu

The statistics system also allows us to consult retrospective data about consumption. The
available reports are:

Dashboard: returns to the main dashboard described on section 7.1.

Day Summary: shows detailed consumption data for a specific day of service. The data set
that the system makes available to the customer is:

e Total number of connections.
e Total consumption time of the stream or streams.

e Average time of consumption.

11
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e Traffic distributed by the service.

e Maximum peak of bandwidth consumed by the distribution of the service.

Daily stats: shows the consumption data of each day between two configurable dates.

Starting date: 1Aug 2023 Ending date: 8 Aug 2023 Server: All servers N

o oyyEL
npmpueg Yead

Total connections

21068

195GB

180GE

5 Aug 6 Aug 7Aug 8hug

1 Aug 2 Aug 3 Aug 4Aug

M Total connections Ml Peak Connections Ml Unique viewers — Traffic out — Peak Bandwidth — Total play time

The data set that the system makes available to the customer through this report is:
e Total number of connections per day, as well as the total.
e Total time consumed for the stream or streams per day, as well as the total.
e Average consumption time per day, as well as the total.
e Traffic distributed by the service per day, as well as the total.

e Maximum peak of bandwidth consumed by the distribution of the service.

Duration stats: shows each day’s consumption data between two configurable dates. The
data that the system makes available to the customer through this report is related to the
duration of the established connections.

Starting date: 1 Aug 2023 Ending date: 8 Aug 2023 Server: All servers ~

rage play time
=
wnog
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Devices report: shows the consumption data of each day between two configurable dates.
The data that the system makes available to the client through this report is related to the
device from which the consumption is done by the final user.

Players report: shows the consumption data between two configurable dates. The data
that the system makes available to the client through this report is related to the player
from which the consumption is done by the final user.

Geo stats: shows the data of the percentages of usage depending on the geographic region,
representing it on a map:

Starting date: 7 Aug 2023 Ending date: 14 Aug 2023

a
a
’\x
gt
Click country name to view details
= 1948422 =] 3473 | BB 02496 . G =5 unit 144
(1] 2 (1] 844 ol 76 — T, 15666 -
121 B G 1289 'S 005 = £ swit
L 49 P 884 = (oL
L d] KX 36 C E 48 == eoi =

Streams report: Provides the number of connections per stream in real time, grouped over
the view.

7.3. Advanced statistics

The advanced statistics system, available in the Advanced and Specialized plans, offers,
apart from the already described statistics, other data:

e Deep stats: This report offers a complete description of the distribution of the
content grouped on a view or slice. Every live transmission has a complete set of
daily statistics; this kind of report allows access to the data of each available stream
for its later interpretation. It even allows you to generate comparative reports
between streams.
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In-depth streaming statistics

Dashboard Deep streaming stats

This reperting framework allows viewing daily information for any stream or file for a given dates range.
Please select dates range, then choose sorting criteria and enter streams or files names regular expression. You may leave name field blank to find all results available. Files and streams may be combined inta groups. You may select items to
compare between each other. Data is also available via pull API. Each data slice may have this report available, go ta Manage menu to define deep stats storage time.

Starting date: 29 Aug 2023 Ending date: 5 Sep 2023 Most 0 v Played ~
Stream name: -
Stream groups: A ’ 1 TR v: — Compare groups
Group “IHENIEN" streams Played Traffic out View time Avg View time
O localhost, fmp3 739378 16.8TB 12585d 6:21:06 24:30
localhost i/mp3_low 1645 6.3GB Bd 11:44:59 T:25
Total (2 streams) 741023 16.9TB 12593d 18:06:05 24.28

ream daily stats.

Dashboard | Findstreams | Stream dally stats

locathost Mnimp3

Starting dave: | 29 Aug 2023 Ending date: 5 Sep 2023 m

2am
1 .
e 2
i H
Zow v §
H
@ 1
B 1am
- S
s
B T ot e I it e T
Wiew devices report View players repert Viewdaily satistics View dur
You can enabile uniqu visitors stats for current slice.
Date Unigue  Commections Play time Trakfic
- viewars
Total " OHLS © RTSP © RTMP ¢ DASH "I + SLoP o Total o hweage © e '
20230905 - sa31s o o a 0 sans o 1a1d 3T Doats Izame 1278
20230904 - 4755 0 0 o 0 8755 [ 1765¢ 173450 002544 577MB 2518
20230903 TeaTa o o ) 0 8874 o Bssd 1 zESS Dor1ene as1m8 rara
20230902 - 84371 o [ 0 v 3T [} 1067 08:a7:07 001813 AREME 1718
20230901 103680 o o a n 103680 o 15140 133112 Do2z2s s0sME 2am
20230811 - 108304 ] [ [ v 108304 [l 24290 02:37:37 vo3zT? 627M8 2518
20230830 105578 ] 0 ) 0 105578 [l 18830 144748 02541 51.4M8 2618
20230829 - 108240 o [ [ o 108240 [} 18320 053105 o242z (A 2618
Total . T o [} o o T [l 125894 0T:0631 002430 AME 16978
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Streams performance comparison

Dashboard / Find streams / Streams performance comparison

Starting date: 29 Aug 2023 Ending date: 5 Sep 2023

Connections: ETotal (JSmooth (JHLS [(JHDS (JRTSP (JRTMP [JDASH (JDVR (JProgressive Download (JMPEG-2TS Ulcecast (ISLDP (JSRT
Play time: B Total EAverage
Traffic: Olincoming EOutgoing CLost

Total connections Total play time Average play time Outgoing traffic

0000

e ISP stats: Report that collects statistics from Internet service providers for the
selected time period.

Internet service providers statistics

Starting date: = 29 Aug 2023 Ending date: 5 5ep 2023

Intemet serice providers

M Teletorica de Espana [ Vodatons Spain [ Crange Espana [N Voigo NN Googe Cioud NN Teletonica de Espana Ststic P [ Geogle App Engine N Digf Spain Amazoncom N Masmol [ O
® Show kep 20 O Show top 100 2 Show all Filter:
Telefonica de Espana: 416164 (4 Vodafone Spain: 329902 (11 Orange Espana; 322721 (1% Yoigo: 255985 (5%
Coogle Cloud: 168469 ) Telefonica de Espana Static |P; 144370 (- Google App Engine: 133664 Digi Spain: 129248 (1
Amazoncom: 87892 | Masmovil: 65174 (2% Jazztel: 52448 (1% Digital Ocean: 43927 (1%
Hetzner Online: 37535 (1% Euskaltel: 31280 (1% Ericsson Metwork Systems: 25726 (<15) Vodafone Ona: 24089 (< 1%
Avatel Telecom, SA: 24040 (<7 ) OWH SAS: 22482 <17 Afre Networks: 16748 (<17 Least Cost Routing Telecom Sl Unipersonal: 16472

e High precision data: Report that provides the following data with a granularity of 5
minutes over a stablished time period of 48 hours, maximum:
o Maximum bandwidth
Bandwidth peak hour
95% of maximum bandwidth
Total transferred traffic

O
O
O
o Total connection count
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High precision data

Starting date:  2023-08-2715:14 Ending date:  2023-08-2915:14 Server: M servers v ’ -

Peak bandwidth Peak bandwidth time Peak 95% bandwidth Traffic New connections Peak new connections Peak total connections

2.81Gbps 2023-08-29 11:50 2.69Gbps 22678 744459 5210 20649

i BANGNGR s TIaMC - New conmectics

Additionally, mechanisms are provided for the emission of access logs towards third party
systems.
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