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Preface: because most technicians are understanding English we stay mainly on it
About This Manual
This manual is written for system integrators, IT technicians and knowledgeable end users. It provides information for
the installation and use of the Product described herein and in particular the knowledge and skills of Linux OS (Ubuntu
16.0x Server) must be available as for Layer 3 Network switches.

Important Notes!
This manual is for use by qualified personnel only. Handling this device or system requires special electronic technical
knowledge. To reduce the risk of electrical shock or damage to the equipment, do not perform any servicing other than
the installation and operating instructions contained in this manual unless you are qualified to do so. This device
operates in the given voltage and frequency range without requiring manual adjustment.
Do not open the top case w/o unplugged power source because serious injury or death may be the result! Inside are
components under risk from electrostatic discharge. To avoid equipment damages do not touch these components or,
observe the respective handling rules! For continued protection against fire, identical fuses with the same electrical
specifications, which are designed for the corresponding fuse positions, may only replace the fuses.
No part of this publication may be reproduced in any form or by any means or used to make any derivative work (such
as translation, transformation or adaptation) without the written permission from Blankom / IRENIS GmbH.
IRENIS GmbH reserves the right to revise this publication and make changes in its content from time to time, whereby
it shall not be obligatory for IRENIS GmbH to provide notification of such revision or change.
IRENIS GmbH provides this manual without warranty of any kind, neither implied nor expressed; this includes also any
warranties regarding the merchantability and fitness for a particular purpose. IRENIS GmbH may improve this manual
or make changes in the products described herein at any point of time.

Product Outline
BLANKOM IGA 4000 is a high-performance Gateway device for digital TV broadcasting headend systems with multinorm stream format conversions. IGA 4000 IPTV Gateway Server is a device which combined IP Gateway functions and
optional server* capabilities in one unit. Useful for the protocol conversion scenarios and streaming media distributions.
Converting the broadcast network IP stream from HTTP, UDP, RTP, RTSP and HLS as well as optional TS file* into HTTP,
UDP, HLS and RTMP protocol outputs. In conclusion, this full function device makes it ideal for small hospitality head
end systems. It can be operated locally or remotely with any web browser. With its state of the art design, the BLANKOM
IGA 4000 is suitable for use at highly professional applications like broadcasting stations, CATV headend....

Key Features:
 HTTP, UDP, RTP, RTSP and HLS in
 HTTP, UDP, HLS and RTMP out
 Adding* scrolling text overlays, welcome messages, pictures, advertisement, Video , Music by the Web-Interface
 IP Anti- Jitter function
 Web-based management
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Technical Data:
Input interface

DATA ports 1-7 (GbE): IP input over HTTP, UDP(SPTS),RTP(SPTS),
RTSP (over UDP, payload: mpeg TS) and HLS; TS files uploading through Web
management*

IP Output

1st Data port (GbE): IP out over HTTP (Unicast), UDP (SPTS, Multicast)
HLS and RTMP (Stream source should be H.264 and AAC encoding)
DATA ports 1-7(GbE): IP out over HTTP/HLS/RTMP (Unicast)
Channel switching time

HTTP (1-3s), HLS (0.4-0.7s)

Max 80 HD/SD
programs
(Bitrate:2Mbps)

4 MPTS over UDP output (RJ45), 100/1000Mbps
self-adaption.

APP playback* (Unicast)

Maximum of 150 simultaneous clients connected

Conversion limit

If HTTP/RTP/RTSP/HLS are converted into UDP
(Multicast), the actual application should operate
with a maximum of 80% CPU utilization

Output

Optional IPTV
Server features*

Live channel, VOD, Hotel introduction, Dining, Hotel service, APPS,
scenery introduction and so on ...need installed Company APK @
clients TV/devices
adding
scrolling
overlays,
advertisement, video , music

Web-Interface

General

welcome

Language:

English

Dimensions

482.6mm×328mm×88mm (WxLxH)
depending

Weight

3.5kg dep. on equipment installed

Temperature

0…45℃ (operation), -20…80℃ (storage)

Power supply

AC 100V ±10%, 50/60Hz or AC 230V ±10%, 50/60Hz

Statement:
Text and pictures herein are subject to changes w/o notifications.
The user manual will be updated from time to time without special notice.
This user manual is provided only as a reference guide for technicians.
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Connecting
Please connect the Ethernet – ports to a GBE Switch before you start the Unit – to asure the physical connection for
the initialising of the Ethernet ports correctly and are enabled.
The Gatewaycomes with several RJ45 DATA Interface for Web-access and 7 GbE Ports for the streaming connection:

The USB ports are equipped for future use.
The rear has only one IEC connector for main voltage 110….230VAC.
Note: The GBE 1 supports Uni- and Multicast outputs while GBE 2-7 supporting only Unicasts.
Every RJ45 Ethernet Port must be configured in a different IP-Range to avoid conflicts.

First login and System Menu:
Please use the DATA port often configured with IP 192.168.1.156
After entering username and password (admin/admin) you should first enter the System menu:
Default Login: admin / admin and Default IP address access by browser is 192.168.200.136:3333

Default is: admin/admin
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BTW: This can be changed later in:
Set the administrator’s computer IP as: 192.168.200.* to avoid IP conflicting with the units own IP address
192.168.200.136. - Or always shown is the actual IP address of the network management address ‘Control’ port at the
front panel after booting.
192.168.200.*: use an IP setting “*” in the number range 2-254 and except the units default IP.
Remark: .0 is often the network router, .1 often the Gateway of the used router, .255 might be a network broadcasting
address.
Please change these account settings according to your local policy and network. -> Do not forget to safe and backup
the configuration by Web-Interface and its related system-sub-menu. The Gateway can be always set back to factory
default settings by using the RESET-switch in Web-IF.
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BASICS:
The upper Toolbar:

Upgrade = … you know what this is but: never change a running system.
Save Configuration: Sure, that should been done periodically when you change something and keep it so. Otherwise
your settings will be lost if power Off…

Factory Reset sets the unit back to defaults like IP address 192.168.200.136:333 for web-if
Reboot service means the restarting of the conversion streams (mostly TV services)

Submitting do not need to be explained isn’t it?
REBOOT Device means restart the whole unit.
That might necessary sometimes to enable some feature which you just changed. If you detect such a behavior, try a
REBOOT to enable that settings. It’s a Computer …
Starting with the last topic: SYS INFORMATION will give you real-time operating values like:
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Or connected Ethernets, IP, and Traffics

So we start with the NIC’s:

Right clicking: Opens every single setup menu:

BLANKOM V.1.1 2021 RR march

IGA-4000 user manual

BLANKOM IGA-4000 IP-Gateway User Manual

You can even adjust the MAC address of this port to your needs. Please make sure you do not use the same once
more: Double MACs are causing Network errors.

The NICs are named eth0 …. eth7 = the full 8 ports. The eth0 is the DATA port and must use the static address for the
configuration access. Every NIC must set to a different Subnet like: DATA-Eth0=192.168.0.10, GbE = 192.168.1.10
GBE2=192.168.2.10, GBE3= 192.168.3.10… until GBE7=192.168.7.10. To serve different networks or VLAN’s…

Eth1 (GbE1 – GbE7) – eth7 are supporting PPPoE = dial in into a PPPoE driven Modem to directly access the Internet.
Status will be shown:
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The other NICs are supporting DHCP – but we recommend not to use that because you need to know your source and
destination values and do not let a Router select that for you with DHCP…

Some almost non-interesting Chapters are:
Because of the advanced feature set of this device it has some extra menu’s for
- handling of IPTV SetTopBoxes (STB)
as an instant and managing controller it can act together with specific Android based STB’, which we do not deploy any
more but the menu is still here…
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And:

The related special android SetTopBoxes’s can get Boot-Images/Logos for starting to show on screen, they can even
get the firmware uploaded by this IGA-4000… So if you do not use the STB’s, please ignore this chapter.

And some more… like
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More important, you can set the client protocol actions/preferring’s

And select the right UNICAST Output Ethernet port here:
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The Streaming Media Settings should be configured according to your connected Switch-Capabilities like:
IGMP-Version for the multicast query dialog sessions, Routing, RTP over RTSP and some maintenance
window/time/date for a clean restart (good for keeping linux relatively clean)

(The Restart Settings entries have been removed in the firmware…)
IGMP-Example: If you are using HP-Procurve (ARUBA) 2530 24/48G it supports V2 only. While the big Ciscos might
support V3.
Recommended:

See basic explanations/links regarding R(S)TP at the end of this document.
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Another mostly not needed feature:

Adding Rolling subtitles to the box or even always sent a boot logo to the boxes:

Another mostly not needed feature is uploading a customized program – whatever the developers thought about this
– maybe playing an Info channel in a loop? Try and error… we did upload a example MP4 file … see what it does… or
not…
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So better to skip that completely … deleted the MP4 file because you cannot assign it as playing somewhere…
Or chose that to play here (if that works ---)

And play:
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CHECK:
Do not forget the @:

That works:
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Another check with UHD content:

Some flickerings appear, so we recommend to check and configure the proper Video encoded file to this
machine …

Back to the important sections:
We want to convert streams:
rtp://239.1.1.111:10100 RTP/UDP to HTTP as example will be done here:
You’ll see this hint also on the top line:
Current Position: Streaming Media > HTTP Input protocol: UDP，RTP；Output protocol: HTTP

So we need some sources: From one of our HD encoders in several outputs:
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Can be checked by starting the preview:

So we have got udp://@238.0.0.1:12340
And we do not use the @ please, this is only necessary for checking the stream (from the same network address range
when you unicast (RTSP, http, HLS, FLV) independent when using multicast (UDP/RTP) as here: you need the @
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We do it now:

Pops up:

Chose the NIC and enter the address:
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Than start the distribution:

(You can add , export, import sort and whatever might be helpful…)

Cross checking by using this HTTP-address by a decoder IPTV box or Laptop in the same sub –network (http = UNICAST)
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Works:

Conversation RTSP to HTTP does not work but multicast UDP -> HTTP works:
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PROTOCOL CONVERSION is nearly identical and how to configure these:
Input protocol: HLS, HTTP, RTP, UDP，RTSP(rtp over udp,payload MPEGTS);Output protocol: HLS, UDP, RTMP(RTMP output is only supported
when input program source are H.264 and AAC encoding

Using the right side PENbutton opens the configuring
dialog:
Selecting
– a Program Name is
mandatory please give it a
text…
-The Program type can be
chosen
-Anti-Jitter can be checked if
the stream has some… but
increases CPU workload
- The Input should be selected
NIC 1-7 but be sure it is the
right one
Remark: A UNICAST stream
like HTTP, RTSP has the
physical need that both can
‘SEE’ each other (eg.: with
ping can be checked) So
both: Source and destination
needs to be in the same
subnet
- UDP/RTP-multicasts are
handled by the connected
SWICTH by IGMP so source
and destination do not need
to be in the same IP Sub-Netrange.
-Custom-Program (like a
movie) or now DLNA channels
can be chosen to play and
convert these…
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Another remark: Youtube changed its Method to RTMPs but this isn’t implemented yet.

Just some Upload to Media-server examples for better understandings:

Example for streaming to VIMEO Live by RTMP by our tiny boxed encoder versions:

VIMEO gives the user an RTMP –address with a live token at the end. No username/password is necessary because
they handover individual stream-keys which simply needs to be inserted as
rtmp://rtmp.cloud.vimeo.com/live?token=*************/streamkey
Than you can control it by checking the Vimeo live portal of your stream:
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As a Multicast capable Switch we recommend is the HP (ARUVA) 2530 24G or 48G.
(For Floor switches we have an own branded one and support IGMP as well) IGMP should be set to ON in the port
configs. The latest HP Firmware might not be the best choice. Better to test IGMP functions before installation into a
HOT running System and eventually do a downgrade of the Firmware. This one works:

This IGA-4000 device is design high technical and intended to be handled and used by skilled staff/technicians, IT
administrators.
We have added here some hints and tipps but we cannot display the whole intelligence behind the IP – streaming
technology in this document. Nowadays the Internet is a sophisticated source for such topics and we recommend to
make yourself familiar with this before contacting our support.
Most problems can be solved after searching the internet for solutions and educations.

But nevertheless, see some essentials in the following pages…

BLANKOM V.1.1 2021 RR march

IGA-4000 user manual

BLANKOM IGA-4000 IP-Gateway User Manual

A Guide to Encoding and Low Latency Streaming:
From Video Encoding Basics to Optimizing Streaming Workflows
Video streaming over the internet is gaining importance in many industries, including broadcast, enterprise, and government.
It has become popular for a number of reasons, particularly because live video is a great way to contribute content and
engage with consumers, employees, and the community. For broadcast engineers video streaming over the internet is a costeffective and flexible alternative to satellite services. For AV professionals, video streaming, if correctly implemented, can be
an efficient and flexible means of communicating across an organization. Flexibility is not only important for content creation
and keeping up with demand, but also for scalability and business continuity.
Video streaming begins with video encoding. For content creators, video encoding can be the most important part of
a workflow, which is why it is so important to have a solid grasp of the basics of video encoding before embarking with
video streaming.
This guide will explore the principle concepts of video encoding and streaming, including compression, codecs, latency,
and network transport considerations when streaming from encoders.
The best way to identify your encoding priorities is to first understand the use case and end goal for your live video stream
– what is it needed for, for who, and what will be the measure of its success? By establishing these priorities, one can review
the four factors that make up a successful live video streaming experience:
• Quality
• Bandwidth
• Security and Reliability
• Latency

AN INTRODUCTION TO VIDEO ENCODING
What is Video Encoding?
Video encoding is the process of compressing raw video for transport over IP networks such as office LANs and the internet.
As IP networks have limited bandwidth, the encoder needs to be able to compress the content accordingly. There are two
types of video encoding: file-based and live, and it’s important to make the distinction between them.
When working with video files, encoders are used to compress and reduce the size of video content so that it can take up
less storage space and be easier to transfer from one part of a video production workflow to another. Since the video files
are not live, latency is usually not a key concern.
Live video encoding i s the process of compressing real-time video and audio c o n t e n t prior to streaming. Compression
significantly reduces the bandwidth required, making it possible for real-time video to be transmitted across
constrained networks while maintaining picture quality at levels suitable for viewing. However, depending on the type of
encoder used, compressing live video can also add latency which if too great can negatively impact the overall quality of
experience.

Decoding and Transcoding: A Brief Overview
Video decoding is essentially the opposite of encoding. It is the process of decoding or uncompressing encoded video.
A decoder can output uncompressed video through SDI for further video processing or over HDMI for displaying directly
on a screen.
Decoders can also extract embedded audio t r a c k s for sound p r o d u c t i o n . Embedded metadata can be passed on by
the decoder to other production components for information on video formatting, time codes, subtitles, and closed captioning.
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Synchronizing Feeds Some decoders, support multiple incoming streams and can resync them based on timecode prior
to decoding to SDI. This is especially useful for live broadcasts with multiple Camera angles that share an audio source.

For live video, it is imperative that video decoders add as little latency as possible in order to minimize the impact on production
and provide a broadcast quality experience.
Video transcoding is the process of converting an already encoded stream from one format to another, or from one size
to another. Most transcoders use a two-step process of decoding and re-encoding. Video transcoding is commonly used
for enabling OTT (over the top) internet streaming services w i t h a high quality source o r mezzanine video transcoded
into a cascade of different bitrates and resolutions. These multiple video transcodes or profiles are needed for ABR (adaptive
bitrate) streaming which adapts picture quality in real-time based on available bandwidth. This enables a single video source
to be delivered to different viewing devices including connected televisions, computers, and smartphones.

Video Encoders
There are two types of video encoders - software and hardware-based.
Software encoders can be installed on standard off the shelf hardware or as virtual machines (VM) in data centers and cloud
platforms. Although software can be a great option for encoding file-based video content, depending on the computer hardware
they run on, they don’t always offer ultra-low latency levels like dedicated hardware encoders and therefore are not always
suitable for live broadcast contribution applications.
Hardware encoders are turnkey devices with dedicated processing power for low latency encoding of video streams. Whereas
software encoders have to share CPU and other resources, hardware encoders can use purpose-designed microprocessing chips and can therefore encode and stream live video with very little latency.
Hardware video encoders are used by a wide range of organizations for delivering pristine quality, low latency video for many
different applications including:
• Broadcast – for backhaul, bi-directional interviews, return feeds, and remote production (REMI)
• Enterprise – for internet streaming of all-hands meetings, product training, and employee briefs as IPTV, and digital
signage
• D e f e ns e – for mission critical Intelligence, Surveillance and Reconnaissance (ISR) applications

VIDEO CODECS AND COMPRESSION
What is a Video Codec?
The term codec is a portmanteau of the words ENCoding (coding) and D E C o d i n g . It describes a process for compressing
and decompressing data as files or real-time streams. For engineers, a codec usually refers to the compression format used by
a video encoder, decoder, or transcoder.
Codecs fo r live video, m a i n ly H.264/AVC or H.265/HEVC, can reduce raw content data by as much as 1,000 times, saving
much-needed bandwidth and enabling real-time video streams or files to be easily transmitted across constrained networks
and to end-user devices. For example, a typical uncompressed HD stream is about 1.5 Gbps and is compressed to around
5
Mbps for live broadcast television.

Bitrates A bitrate is the number of video data bits that are processed within a unit of time and is
commonly measured in bits per second, often abbreviated as bps. Generally, higher bitrates result in higher

BLANKOM V.1.1 2021 RR march

IGA-4000 user manual

BLANKOM IGA-4000 IP-Gateway User Manual

image quality, but newer and more complex codecs, like HEVC, often deliver better video quality at lower
bitrates than older codecs.

VIDEO COMPRESSION TECHNIQUES
The compression techniques used by different codecs can fall into two main categories: lossy and lossless.
Most codecs use “lossy” compression methods which, at a high level, means that when a video is compressed, some redundant
spatial and temporal information is lost. “Lossless” compression is used when the goal is to reduce file and stream sizes by
only a slight amount in order to keep picture quality identical to the original source.

Lossless compression formats such as JPEG-XS can reduce bit-rates up to 10 times with no loss of picture information and
are well-suited for supporting SMPTE 2110 workflows within production studios.
The reduction needed for compression methods can be divided into two main categories: intra-frame and inter-frame. Intraframe compression or spatial reduction, reduces the size of each individual frame within a video file or stream. Examples
of intra-frame formats are JPEG-2000, used for high bitrate broadcast contribution and video archiving, and JPEG-XS used
for SMPTE 2110 workflows.
Inter-frame compression or temporal reduction works by grouping multiple frames within a group of pictures or GOP,
and encoding only the pixels that change between consecutive frames, based on an initial reference or key frame, known as
the I-frame. AVC / H.264 and HEVC / H.265 are the most common inter-frame compression formats as they offer significant
bitrate reductions suitable for streaming SD, HD and 4K video content.

Framing Options
Choosing the right combination and number of I, P, and B-frames is key to optimizing video quality. The main reference comes
from the I-frames, which contain the most amount of data. P-frames only contain the differences between it and the previous
I-frame, and B-frames contain both forward and backward changes resulting in even more efficient compression.
Here are some examples of framing options available with high end encoders:

I: I-frames only (highest quality, least amount of bandwidth efficiency) IP: I and P-frames only (high
picture quality, efficient compression) IBP: I, B and P-frames
IBBP: I, BB (two B-frames in sequence) and P-frames
IBBBP: I, BBB (three B-frames in sequence) and P-frames
IBBBBP: I, BBBBB (four B-frames in sequence) and P-frames (highest latency; highest bitrate efficiency)
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CURRENT AND UPCOMING VIDEO CODECS
MPEG-2

JPEG2000

MPEG-2 has been around since the 1990s and introduced JPEG2000 is a codec used f o r digital cinema, m e d i c a l
the world to digital television and DVDs. It is slowly being imaging, geospatial data, and document archiving.
phased out , but used in many legacy applications and
terrestrial broadcast systems.
High quality

Not efficient

Intra-frame encoding for high image quality

Requires a lot of bandwidth and storage space

H.264 / AVC (Advanced Video Coding)

H.265 / HEVC (High Efficiency Video Coding) The

H.264 makes up the majority of multimedia traffic; it is used successor to H.264, HEVC or H.265, is fast becoming
for high quality streaming and HD television. However, as the ubiquitous thanks to the proliferation of 4K content.
demand for 4K continues, it is being replaced with HEVC.



o Highly efficient – can deliver same quality as H.264 at half

Fast encoding speed


Not efficient enough for 4K UHD
Efficient for HD video

the bitrate
Excellent quality – ideal for 4K UHD video

Requires significant processing power – not always suitable
for software encoders

VP9

JPEG-XS

VP9 is a royalty-free and open s o u r c e c o d e c developed JPEG-XS is a lightweight “lossless” compression standard
by Google and used by YouTube, but with few features, is which is useful for 4K and 8K contribution workflows over
rarely used in commercial or broadcast applications.
existing 3G SDI and 12G SDI or hybrid SDI/IP networks
including SMPTE-2110.
Open source

Few benefits compared to codecs like HEVC

o Ideal for sending 4K video over a 10GB network to devices

Limited availability of real-time VP9 encoders

that aren’t equipped for 12GB
Limited configuration settings

AV1

VVC (Versatile Video Coding)

AV1 is a newer open and royalty-free standard. However, it
is still very much a work in progress.

VVC is a next-generation compression standard, in its early
development phase. First hardware implementations are slated
for later in 2021.

Open source and evolving
More efficient that HEVC – it is focused on achieving

Requires significantly more computing power than HEVC 30% better compression efficiency
A lack of details has caused hesitation on its adoption

Still in development and will not be tested in real-world
implementation for a while
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THE MUST-HAVE CODECS – HEVC AND H.264
In most use cases, broadcast engineers and AV professionals need to be able to support both H.264 and HEVC
depending on the source, video format, and devices they are streaming to. H.264 is often required for SD and HD content
streamed to digital broadcast systems, displays, and set top boxes, while HEVC is rapidly being deployed by organizations
with a focus on live video workflows and 4K content.
Today’s live video encoders need to support either H.264, HEVC, or both, as they are the most widely used and fit for
purpose codecs for streaming over IP networks. Encoding in H.264 or HEVC also ensures interoperability with all types
of decoders, viewing devices, and web browsers.

LATENCY
What is Video Latency?
Within the context of video streaming, latency is the amount of time it takes for video to travel from its initial source to its
final destination. The complete journey from camera to screen is often referred to as glass-to-glass or end-to-end latency.
Encoder latency describes how long it takes for a raw video stream to be processed and encoded prior to streaming,
while network latency is the amount of delay on a given IP network. As multiple encoders, transcoders, decoders, and other
video processing components may be sharing more than one type of network, these all add up to the total end-to-end
latency.
Low
are

end-to-end latency, at under

5 seconds,

is critical for broadcasting live

events, whereas OTT services

typically delivered with up to 15 seconds of latency. However, for specific tasks such as broadcast contribution,

bidirectional interviews, or reconnaissance missions, latency levels need to be much lower or well under 1 second to ensure
minimal impact on overall end to end latency.

LIVE VIDEO STREAMING LATENCY

Live video streaming latency
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Sources of Latency
There are several factors which contribute to end-to-end latency including the complexity of the
content delivery chain and the number of video processing steps involved. While individually these
delays might be minimal, cumulatively, they can add a disruptive delay that compromises the viewing
experience.

Key contributors to video latency include:
• Individual components in the streaming workflow
Each component in a streaming workflow, including cameras, encoders, decoders and display
devices, create delays which contribute to latency in varying degrees. Latency continues to rise
with each additional component used to process the video content prior to delivery.
• Network type and speed
The network chosen to transmit a video (ex: public internet, satellite link, or MPLS network)
impacts both latency and quality. Network speed is generally defined by throughput or how many
megabits or gigabits can it handle in the course of a second and also by the distance traveled.
• Streaming protocols and output formats
The choice of video protocol also impacts video latency. A transport protocol like SRT is low
latency while an ABR protocol like HLS is high latency. In addition, the type of error correction used
by the selected protocol to counter packet loss and jitter can also add to latency.

Ultra-Low Latency
Broadcast engineers work to keep overall latency as low as possible from the start – keeping the
delay from the camera to the production studio at less than 1 second (or ideally under 300
milliseconds) referred to as ultra-low latency.

LIVE LATENCY
For live video, latency should be kept as low as possible. This helps to ensure an optimal viewing
experience across a variety of content; low latency prevents news and sports broadcasts from being
“spoiled” by social media, and eliminates any awkward pauses that can otherwise arise in bidirectional interviews.
However, a degree of latency can be useful, even for live applications. Introducing delay between
broadcast production and playout can also facilitate live subtitling, closed captioning, and prevent
obscenities from airing.

When Milliseconds Matter
While video latency presents a serious annoyance to sports fans, low latency is also a critical
requirement for surveillance missions, online auctions, and gaming applications.

How to Reduce Latency
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There are a few ways to minimize video latency without having to overly compromise on picture
quality.
The first is to choose a hardware encoder and decoder combo engineered to keep latency as low as
possible, even when using a standard internet connection. The latest generation of video encoders
and video decoders are able to maintain low latency (under 50ms in some cases) and have enough
processing power to apply the HEVC codec to compress live video to extremely low bitrates (down
to under 3 Mbps for HD content) all while maintaining high picture quality.

Balancing Latency with Picture Quality and Bandwidth Availability

These three factors need to be taken into consideration when encoding and
streaming live content.
Any video encoder used for broadcast quality live video streaming should allow
users to change bitrate, picture quality, and latency settings. Ultimately, the
individual targeted use case will determine the best balance within this triangle of
Latency is not the only consideration in a video streaming workflow; video quality
encoding
considerations.
andvideo
bandwidth
areand
alsostreaming
very important
across each application. The three operate in
Version 1.1 – 06-2021

Page - 31 -

BLANKOM IGA-4000 IP-Gateway User Manual

a balance: when the latency is reduced, either the picture quality will be reduced, or
the bitrate will increase.
Network Adaptive Encoding (NAE)
Some encoders feature Network Adaptive Encoding. NAE enables encoders to automatically
adjust compression levels based on real-time network bandwidth information.

For applications where latency is critical such as video surveillance and ISR, picture quality can often
be exchanged in favor of minimizing latency. However, for use cases where pristine broadcast
quality video matters, latency can be increased slightly in order to support advanced video
processing and error co r r e ct i o n .

By delivering the optimal combination of bandwidth efficiency,

high picture quality, and low latency, viewers can enjoy a great live experience over any network.
Another important factor in keeping latency low is between the encoder and decoder – video
transport, which is the subject of the next chapter.

VIDEO STREAMING
While streaming takes place after the video encoding process, it is important to consider the
different applications and the best transport protocol for the job.

What Is a Transport Protocol and when is it Used?
A transport protocol is a communication protocol responsible for establishing a connection between
two or more devices and delivering data across a network. Transport protocols provide data delivery
guarantees that are essential for file transfers and mission-critical applications. Especially important
for video streaming, different transport protocols may support a range of optional capabilities
including error recovery, flow control, and support for re-transmission.

Important Factors in Choosing a Transport Protocol
• Latency: Different protocols will introduce different amounts of latency to your workflow; live
applications will require a transport protocol with as low latency as possible.
• Security: Regardless if the content is for broadcast, government, or enterprise purposes, security
is paramount. Video streams being sent over the public internet will need a transport protocol that
enables them to be encrypted.
• Reliability: Networks like the public internet can be unreliable, which can result in the loss of data
in transport (“packet loss”). This packet loss can degrade the quality of the video, unless the
transport protocol in question has a means of error correction, recovering these lost packets.
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• Flexibility: Some video streams need to be sent across a room; others across an ocean. Depending
on how far a video must travel, it may have to cross multiple firewalls, necessitating a transport
protocol that can make firewall Traversal easy.

Error Correction: FEC vs ARQ
FEC (forward error correction) and ARQ (automatic repeat request) are the most common methods
of packet loss recovery in video streaming. In FEC, the encoder sends a duplicate of each packet, in
case one is lost in transport. With ARQ, the encoder labels each packet, allowing the decoder to
request a packet be re-sent should it be lost in transport.

TRANSPORT LAYER PROTOCOLS
The two fundamental transport protocols used by the internet for sending and receiving data
include UDP and TCP. UDP is typically used for live streams while TCP is used for file-based content.
Other transport protocols such as RTMP or SRT are higher layer protocols that are based on UDP
and TCP.
TCP (Transmission Control Protocol,) is the most commonly used transport protocol on the
internet. TCP is considered to be very r e l i ab le as packets are tracked in such a way that no data
is lost or corrupted in transit. In spite of its apparent reliability, TCP is unsuitable for live video; packets
are often delayed due to error recovery and they are not always received in the right order.
UDP (User Datagram Protocol,) works similarly to TCP, but is far faster, as it uses different error
r ec o ver y methods. When video streaming with UDP, “datagrams” (essentially packets) are received
by the decoder in the order they were sent. However, unless the application layer protocol being used
has its own error recovery method, there is no recourse if packets are missing. UDP is very fast and
therefore frequently used for time-sensitive applications such as online gaming or live broadcasts
where perceived latency is more critical than packet loss.

COMMON TRANSPORT LAYER PROTOCOLS
RTMP (Real-Time Messaging Protocol)
RTMP is a legacy, but still commonly used protocol for live streaming within production
workflows. Based on TCP, RTMP is a continuous streaming technology with packet loss recovery,
though at the cost of increased latency. Because RTMP does not support HEVC, it is being phased out
by broadcasters and CDNs.

SRT (Secure Reliable Transport)
SRT is an open-source streaming protocol that enables AES 128/256 bit encryption to keep streams
secure. It utilizes ARQ packet recovery to maintain high q u a l i t y over u n r e l i a b l e networks without
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compromising latency, but will also support FEC packet recovery for those who prefer the latter.
In 2019, the protocol was awarded an Emmy for Engineering and Technology. Usually not in use
in Headend-Environment’s.

RTP (Real-Time Transport Protocol)
RTP is an internet protocol for real-time transmission of multimedia data in unicast or multicast
mode. RTP runs over UDP for low latency and though it does not include packet-loss recovery it has
mechanisms to compensate for any minor loss of data when u s e d in conjunction with the RTP
Control Protocol (RTCP) for monitoring quality of service.

RTSP (Real-Time Streaming Protocol)
RTSP allows v i e w e r s to remotely pause, play, and stop video streams via the internet without
the need for local downloads. This application layer protocol was most notably used by
Real Networks RealPlayer and is still being applied for various uses including for remote camera
streams, online education and internet radio. RTSP requires a dedicated server for streaming and
does not support content encryption or the retransmission of lost packets as it relies on the RTP
protocol in conjunction with RTCP for media stream delivery.

Delivery Protocols
HLS and MPEG-DASH are two commonly used streaming protocols for video content delivery. Both of these
protocols support adaptive bitrate streaming (ABR) and are therefore ideal for delivering produced content to
viewing devices over an internet connection. However their high level of latency make them unsuitable for video
contribution.

Proprietary Protocols
There are a number of proprietary protocols based on TCP and UDP, which are designed for video
delivery, however they do require a license which can add costs and also prevent interoperability
with third-party vendor equipment.

CHECKLIST: CHOOSING A VIDEO ENCODER
There are several important factors involved in choosing a video encoder. For those who are new to
video streaming, it can feel a little overwhelming, while individuals who are accustomed to certain
systems may be nervous about switching components.
Regardless of the workflow, there are important considerations to bear in mind when selecting a
video encoder, as we outline in our checklist.
Use Case
The single most important question to ask when looking for a video encoder. By establishing the
purpose of the streamed video content, you can prioritize the elements that a video encoder can
bring to your workflow.
Form Factor
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The form factor of a video encoder is very important to a streaming setup, whether you have the
space for a full hardware video encoder, or simply a blade. Some situations require ruggedized
video encoders for harsh environments, especially when operating outdoors.
Codecs
It is important that the video encoder you are using is capable of supporting the video codec you
want to use, in most cases HEVC or H.264. Some video encoders support both of these codecs,
which is an excellent way of future- proofing your streaming setup.
Transport Protocol
Choose a video encoder that supports the video transport protocols best suited to your streaming
application; for streaming encrypted video at low latency for broadcast contribution or live event
production, consider an encoder that supports SRT.
Latency
To keep latency low in a video streaming workflow, you need to start from the beginning. If the
video encoder is adding latency, there won’t be a way to “catch up” on that delay later in the
streaming process. Therefore, choosing a video encoder with low latency is crucial for minimizing
total delay.
Interoperability
A video encoder is part of a larger workflow or setup; it is important that it fits with the other
pieces. Ensure that your video encoder is compatible with the other elements of your workflow
including your camera and decoder.
Ease of Use and Support Availability
This is more a function of who is operating the video encoder. While many broadcast engineers will
be familiar with a variety of encoders and hardware, IT managers at corporate offices or
volunteers at a religious or community organization may need a more user-friendly device with
support available to them.

Reliability
Depending on the situation, some video encoders may have to contend with unpredictable networks. In
order to ensure the reliability of the video stream, some video encoders have options like adaptive bitrate
encoding to ensure that the best quality video possible is always available.

Quality
The video quality needed will greatly influence the kind of encoder required. There are video encoders that
can stream in HD, and 4K UHD – although not all workflows prioritize that level of quality.

Security
Keeping video streams secure helps protect intellectual property and prevents unauthorized access to
videos. Choosing a video encoder with security options like AES 128/265-bit encryption will ensure that
streams are safe from the start.

ANNEX MPEG
MPEG PSI/SI Information’s:

We assume, that the user is familiar with all abbreviations mentioned in this manual.
Version 1.1 – 06-2021

Page - 35 -

BLANKOM IGA-4000 IP-Gateway User Manual

General notes about Streams:
Multicast streams:

Multicast Address Ranges:
We recommend, that the addressing of your Multicast streams should be in conjunction with this listings to avoid conflicts with
other network equipment or protocols.
https://www.iana.org/assignments/multicast-addresses/multicast-addresses.xhtml
One small part from this:

IPv4 Multicast Address Space Registry
Last Updated
2018-01-05
Expert(s)
Stig Venaas

Note
Host Extensions for IP Multicasting [RFC1112] specifies the extensions required of a host implementation of
the Internet Protocol (IP) to support multicasting. The multicast addresses are in the range 224.0.0.0
through 239.255.255.255. Address assignments are listed below.
The range of addresses between 224.0.0.0 and 224.0.0.255, inclusive, is reserved for the use of routing
protocols and other low-level topology discovery or maintenance protocols, such as gateway discovery and
group membership reporting. Multicast routers should not forward any multicast datagram with
destination addresses in this range, regardless of its TTL.

Available Formats

XML

HTML

Plain text

Registries included below
















Local Network Control Block (224.0.0.0 - 224.0.0.255 (224.0.0/24))
Internetwork Control Block (224.0.1.0 - 224.0.1.255 (224.0.1/24))
AD-HOC Block I (224.0.2.0 - 224.0.255.255)
RESERVED (224.1.0.0-224.1.255.255 (224.1/16))
SDP/SAP Block (224.2.0.0-224.2.255.255 (224.2/16))
AD-HOC Block II (224.3.0.0-224.4.255.255 (224.3/16, 224.4/16))
RESERVED (224.5.0.0-224.251.255.255 (251 /16s))
DIS Transient Groups 224.252.0.0-224.255.255.255 (224.252/14))
RESERVED (225.0.0.0-231.255.255.255 (7 /8s))
Source-Specific Multicast Block (232.0.0.0-232.255.255.255 (232/8))
GLOP Block
AD-HOC Block III (233.252.0.0-233.255.255.255 (233.252/14))
Unicast-Prefix-based IPv4 Multicast Addresses
Scoped Multicast Ranges
Relative Addresses used with Scoped Multicast Addresses
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Multicast (as opposed to unicast) is used to send UDP packets from 1 source to multiple destination
servers. This is useful for example for streaming from a satellite/DVB-T receiver to multiple receiving PCs
for playback. Multicast can also be used on the output of an encoder to feed multiple streaming
servers. Multicast only works with UDP and is not possible with TCP due to the 2 way nature of TCP, most
commonly multicast is used with RTP and MPEG2-TS.
A multicast IP address must be chosen according to IANA information, we recommend using an address in
the range 239.0.0.0 to 239.255.255.255 as this is reserved for private use. Using multicast addresses in
the 224.0.0.0 range may clash with existing services and cause your stream to fail. For more details see
http://www.iana.org/assignments/multicast-addresses/multicast-addresses.xml
Choosing a UDP port number for multicast streams is also important. Even if you use a different multicast
IP for each of your streams, we strongly recommend using different UDP port numbers as well. This is
because a server and all software running on the server receives ALL multicast traffic on an open port and
extra processing is required to filter out the required traffic. If the each stream arrives on a different port,
the server can safely ignore any traffic on ports that are not open. Port numbers MUST be chosen so that
don't clash with any existing services or ephemeral ranges. The ephemeral range for Windows Vista, 7,
2008 is 49152 to 65535, for older Windows it is 1025 to 5000 and for Linux it is 32768 to 61000. For more
information on Windows see http://support.microsoft.com/kb/929851 Care should also be taken to avoid
system ports 0 to 1024. See http://www.iana.org/assignments/service-names-port-numbers/servicenames-port-numbers.xml Generally one of the unassigned User Ports (1024-49151) should be used, you
can run the netstat -abn (as admin under windows) command to see which ports are currently in use.

Registered port
A registered port is a network port (a sub-address defined within the Internet Protocol, in the range 1024–
49151) assigned by the Internet Assigned Numbers Authority (IANA) (or by Internet Corporation for
Assigned Names and Numbers (ICANN) before March 21, 2001,[1] or by USC/ISI before 1998) for use with a
certain protocol or application.
Ports with numbers 0–1023 are called system or well-known ports; ports with numbers 1024-49151 are
called user or registered ports, and ports with numbers 49152-65535 are called dynamic and/or private
ports.[2] Both system and user ports are used by transport protocols (TCP, UDP, DCCP, SCTP) to indicate an
application or service.




Ports 0–1023 – system or well-known ports
Ports 1024–49151 – user or registered ports
Ports >49151 – dynamic / private ports

https://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers

Range for Ephemeral port
The Internet Assigned Numbers Authority (IANA) suggests the range 49152 to 65535 (215+214 to 216−1) for dynamic or
private ports.[1]

Version 1.1 – 06-2021

Page - 37 -

BLANKOM IGA-4000 IP-Gateway User Manual

Many Linux kernels use the port range 32768 to 61000.[note 2] FreeBSD has used the IANA port range since release 4.6.
Previous versions, including the Berkeley Software Distribution (BSD), use ports 1024 to 5000 as ephemeral ports.[2][3]
Microsoft Windows operating systems through XP use the range 1025–5000 as ephemeral ports by default.[4]
Windows Vista, Windows 7, and Server 2008 use the IANA range by default.[5] Windows Server 2003 uses the range
1025–5000 by default, until Microsoft security update MS08-037 from 2008 is installed, after which it uses the IANA
range by default.[6] Windows Server 2008 with Exchange Server 2007 installed has a default port range of 1025–
60000.[7] In addition to the default range, all versions of Windows since Windows 2000 have the option of specifying
a custom range anywhere within 1025–65535.[8][9]

Packet structure
UDP Header
Offsets Octet

0

1

2

3

Octet

Bit

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

0

0

Source port

Destination port

4

32

Length

Checksum

The UDP header consists of 4 fields, each of which is 2 bytes (16 bits).[1] The use of the fields "Checksum" and "Source port" is
optional in IPv4 (pink background in table). In IPv6 only the source port is optional (see below).
Source port number
This field identifies the sender's port when meaningful and should be assumed to be the port to reply to if needed. If
not used, then it should be zero. If the source host is the client, the port number is likely to be an ephemeral port
number. If the source host is the server, the port number is likely to be a well-known port number.[4]
Destination port number
This field identifies the receiver's port and is required. Similar to source port number, if the client is the destination host
then the port number will likely be an ephemeral port number and if the destination host is the server then the port
number will likely be a well-known port number.[4]
Length
A field that specifies the length in bytes of the UDP header and UDP data. The minimum length is 8 bytes because that
is the length of the header. The field size sets a theoretical limit of 65,535 bytes (8 byte header + 65,527 bytes of data)
for a UDP datagram. However the actual limit for the data length, which is imposed by the underlying IPv4 protocol, is
65,507 bytes (65,535 − 8 byte UDP header − 20 byte IP header).[4]
In IPv6 jumbograms it is possible to have UDP packets of size greater than 65,535 bytes.[5] RFC 2675 specifies that the
length field is set to zero if the length of the UDP header plus UDP data is greater than 65,535.
Checksum
The checksum field may be used for error-checking of the header and data. This field is optional in IPv4, and mandatory
in IPv6.[6] The field carries all-zeros if unused.[7]

RTP:
a part from: https://tools.ietf.org/html/rfc3550
Chapter 11:
RTP relies on the underlying protocol(s) to provide demultiplexing of
similar protocols,

RTP data and RTCP control streams.

RTP SHOULD use an even destination port number and the corresponding

RTCP stream SHOULD use the next higher (odd) destination port number.
as a parameter and
Version 1.1 – 06-2021

For UDP and

For applications that take a single port number

derive the RTP and RTCP port pair from that number, if an odd number
Page - 38 -

is supplied then the

BLANKOM IGA-4000 IP-Gateway User Manual

application SHOULD replace that number with the

next lower (even) number to use as the base of the port pair.

applications in which the RTP and RTCP destination port numbers are
signaling

although the use of an even/odd port pair is still encouraged.

be the same since RTP relies on
MAY use the

restrictions that the port numbers be even/odd and
The

RTP and RTCP port numbers MUST NOT

the port numbers to demultiplex the RTP data and RTCP control

In a unicast session, both participants need to identify a port pair
same port pair.

streams.

for receiving RTP and RTCP packets.

Both participants

A participant MUST NOT assume that the source port

of the incoming RTP or RTCP packet can be used as the destination
packets are

specified via explicit, separate parameters (using a

protocol or other means), the application MAY disregard the

consecutive

For

port for outgoing RTP or RTCP packets.

When RTP data

being sent in both directions, each participant's RTCP SR packets MUST be sent to the port that the other

participant has specified for

reception of RTCP.

The RTCP SR packets combine sender information

plus reception report information for the incoming data.

for the outgoing data

If a side is not actively sending data (see Section

6.4), an RTCP RR

packet is sent instead.

any port (even, not odd > 1024)

Some links/hints about RTSP and RTP:
https://datatracker.ietf.org/doc/html/rfc2326
... The Real Time Streaming Protocol, or RTSP, is an application-level protocol for control over the delivery of data
with real-time properties. RTSP provides an extensible framework to enable controlled, on-demand delivery of realtime data, such as audio and video. Sources of data can include both live data feeds and stored clips. This protocol is
intended to control multiple data delivery sessions, provide a means for choosing delivery channels such as UDP,
multicast UDP and TCP, and provide a means for choosing delivery mechanisms based upon RTP (RFC 1889).....
....
The streams controlled by RTSP may use RTP [1], but the operation of RTSP does not depend on the transport
mechanism used to carry continuous media. The protocol is intentionally similar in syntax and operation to HTTP/1.1
[2] so that extension mechanisms to HTTP can in most cases also be added to RTSP. However, RTSP differs in a
number of important aspects from HTTP:
* RTSP introduces a number of new methods and has a different protocol identifier.
* An RTSP server needs to maintain state by default in almost all cases, as opposed to
the stateless nature of HTTP.
* Both an RTSP server and client can issue requests.
* Data is carried out-of-band by a different protocol. (There is an exception to this.)
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* RTSP is defined to use ISO 10646 (UTF-8) rather than ISO 8859-1, consistent with current HTML
internationalization efforts [3].
* The Request-URI always contains the absolute URI. Because of backward compatibility with a historical
blunder, HTTP/1.1 [2] carries only the absolute path in the request and puts the host name in a separate
header field.
....

Appendix A
Product Disposal
Warning! Ultimate disposal of this product should be handled according to all national laws and regulations.
製品の廃棄
この製品を廃棄処分する場合、国の関係する全ての法律・条例に従い処理する必要があります。
警告
本产品的废弃处理应根据所有国家的法律和规章进行。
警告
本產品的廢棄處理應根據所有國家的法律和規章進行。
Warnung
Die Entsorgung dieses Produkts sollte gemäß allen Bestimmungen und Gesetzen des Landes erfolgen.
¡Advertencia!
Al deshacerse por completo de este producto debe seguir todas las leyes y reglamentos nacionales.
Attention
La mise au rebut ou le recyclage de ce produit sont généralement soumis à des lois et/ou directives de respect de

l'environnement. Renseignez-vous auprès de l'organisme compétent.

경고!
이 제품은 해당 국가의 관련 법규 및 규정에 따라 폐기되어야 합니다.
Waarschuwing
De uiteindelijke verwijdering van dit product dient te geschieden in overeenstemming met alle nationale wetten en
reglementen.
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Safety instructions
Read the safety instructions carefully before assembling or commissioning the device and ensure that you comply
with them
1. Installation
 Danger: The device may only be installed and started up by competent people (see EN 60065).
 Danger: The device and the peripheral distribution devices must be earthed properly (potential equalization) in
accordance with EN 60728-11 before
Commissioning and remain earthed even when the device is dismantled.
 Danger: The device may not be installed on a flammable base (risk of fire).
 Danger: Only connect the device to a socket that is installed correctly and connected to devices that has an
earth conductor
(Depending on Model andUsage).
 Danger: Plan the assembly or installation location to ensure that children cannot play with the device and its
connections.
There is a risk of electric shock (Danger of death).
 Danger: Select an assembly or installation location in which fluids or objects cannot get into the device under
any circumstances (e.g. condensation, water for watering plants, etc.).
 Danger: Ventilation slots and refrigeration units are important function elements on the devices. If devices have
refrigeration units or ventilation slots, you must ensure that they are never covered or built over. Also ensure
that there is sufficient air circulation around the device. This prevents possible damage to the device and the
risk of fire due to overheating. Ensure a minimum of clearance of 20cm between the device and other objects.
 Danger: The assembly or installation location must allow all connected cables to be laid safely. Cables and
power supply cables must not be damaged or crushed by any objects. Furthermore, ensure that cables are not
laid in the immediate vicinity of sources of heat (e.g. radiators, other electrical devices, fireplaces, etc.) (Risk of
fire), (risk of electric shock danger of death)
 Danger: In order to prevent damage to the device, as well as possible subsequent damage (risk of fire), devices
intended for installation on the wall are only permitted to be installed on a level surface and not above head
height.
 Warning: (Only for optical transmitters and their peripheral distribution devices) Never look directly or
indirectly into the laser beam. Only connect the device to the power supply once all optical lines are connected
securely.
 Warning: The safety regulations in the relevant current standards EN 60728-11 and EN 60065 must be complied
with.
 Warning: Comply with all applicable national safety regulations and standards.
 Warning: The device's mains plug must be easily accessible at all times.
 Warning: Follow all instructions in the device-specific operating manual
2. Operation
 Danger: The device is only permitted to be operated in dry rooms in a non-tropical climate. In damp rooms or
outdoors, there is the risk of short circuits (risk of fire) or electric shock (danger of death).
 Danger: Do not insert any objects through the ventilation slot. Risk of electric shock (danger of death).
 Danger: Do not put any containers filled with liquid (e.g. vases) on the device. There is a risk of electric shock
(danger of death) or (risk of fire).
 Danger: No open sources of fire such as burning candles are permitted to be placed on the device (risk of fire).
 Danger: Ensure that there is a clearance of at least 20cm around the device. The device ventilation is not
permitted to be impaired by covering the
Version 1.1 – 06-2021

Page - 41 -

BLANKOM IGA-4000 IP-Gateway User Manual

 Ventilation openings with objects such as newspapers, tablecloths, curtains, etc. (risk of fire).
 Warning: Follow all instructions in the device-specific operating manual.
3. Maintenance
 Danger: Maintenance tasks must always be carried out by competent people (see EN 60065).
 Danger: Do not carry out servicing work during thunderstorms. There is a risk of electric shock (danger of
death).
 Warning: (Only for devices with batteries): Risk of explosion if the battery is replaced improperly. Only
replace with the same type!
 Warning: Batteries must not be subjected to excessive heat such as sunlight, fire or similar (risk of
explosion).
 Warning: Only use the manufacturer's accessories or accessories with identical technical properties.
 Warning: (For optical transmitters and their peripheral distribution devices) unplug the mains plug before
dismantling the device.
4. Repairs
 Danger: The device may only be opened by competent people (see EN 60065). Before opening the device,
unplug the mains plug or disconnect the power supply; otherwise there is a danger of death! The device is
only permitted to be connected to the power and operated when the mains adaptor cover is installed.
This also applies when you clean the device or work on the connections.
 Danger: Repairs on the device may only be carried out by a specialist (see EN 60065) observing the
applicable VDE (German Association for Electrical, Electronic & Information Technologies) guidelines.
 Danger: Only use components of the same type and with identical technical properties for the repair.
Otherwise, there is a risk of electric shock (danger of death) and risk of fire.
 Warning: (For optical transmitters and their peripheral distribution devices) unplug the mains plug before
dismantling the device.
If you have any queries regarding repairs, please contact our company service: E-mail: info@blankom.de, contact:
www.blankom.de
5.

6.

Sale
 Caution: If the device is sold, these safety instructions and the operating manual for the relevant device must
be handed over to the purchaser.
Disposal
 Caution: Dispose of the device in accordance with the applicable environmental regulations.
 Caution: Dispose of batteries (if present) in accordance with the applicable environmental regulations.
 Cartons and all pcs. of the packaging can be sent back to us for recycling for sustainable environment
protection.
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Sicherheitshinweise
Sicherheitshinweise bitte vor Montage bzw. Inbetriebnahme des Gerätes sorgfältig lesen und befolgen.

1.Installation
Gefahr:Das Gerät darf ausschließlich von sachverständigen Personen (siehe EN 60065), installiert und in Betrieb
genommen werden.
Gefahr:Das Gerät und/oder die Verteilperipherie muß vor Inbetriebnahme gemäß EN 60728-11 vorschriftsmäßig
geerdet sein (Potentialausgleich) und bleiben, auch wenn das Gerät ausgebaut wird.
Gefahr:Das Gerät darf nicht auf brennbarem Untergrund montiert werden (Brandgefahr).
Gefahr:Schließen Sie das Gerät nur an eine vorschriftsmäßig installierte Steckdose mit Schutzleiter an.
Gefahr:Planen Sie den Montage - bzw. Aufstellungsort so, daß Kinder nicht am Gerät und dessen Anschlüssen
spielen können.
Es droht Gefahr durch elektrischen Schlag (Lebensgefahr).
Gefahr:Wählen Sie einen Montage - bzw. Aufstellungsort, an dem unter keinen Umständen Flüssigkeiten oder
Gegenstände in das Gerät gelangen können (z.B.
Kondenswasser, Gießwasser etc.).
Gefahr:Lüftungsschlitze und Kühlkörper sind wichtige Funktionselemente an den Geräten. Bei Geräten, die
Kühlkörper oder Lüftungsschlitze haben, muß daher unbedingt darauf geachtet werden, daß diese keinesfalls
abgedeckt oder zugebaut werden. Sorgen Sie außerdem für eine großzügig bemessene Luftzirkulation um das Gerät.
Damit verhindern Sie mögliche Schäden am Gerät sowie Brandgefahr durch Überhitzung. Gewährleisten Sie einen
Mindestabstand von 20cm um das Gerät zu anderen Gegenständen.
Gefahr:Der Montage- bzw. Aufstellort muß eine sichere Verlegung aller angeschlossenen Kabel zulassen.
Stromversorgungskabel sowie Zuführungskabel dürfen nicht durch irgendwelche Gegenstände beschädigt oder
gequetscht werden. Es ist darüber hinaus unbedingt darauf zu achten, daß Kabel nicht in die direkte Nähe von
Wärmequellen verlegt werden (z.B. Heizkörper, andere Elektrogeräte, Kamin etc.) (Brandgefahr), (Gefahr durch
elektrischen Schlag).
Gefahr:Um sowohl Beschädigungen am Gerät als auch mögliche Folgeschäden (Brandgefahr) zu vermeiden, dürfen
für Wandmontage vorgesehene Geräte nur auf einer ebenen Grundfläche montiert werden und nicht über Kopf.
Warnung: (Nur für optische Sender sowie deren Verteilperipherie) Blicken Sie auf keinen Fall direkt oder indirekt in
den Laserstrahl. Schließen Sie das Gerät erst an die
Stromversorgung an, wenn alle
elektrischen und optischen Leitungen sicher verbunden sind.
Warnung: Die Sicherheitsbestimmungen der jeweils aktuellen Normen EN 60728-11 und EN 60065 sind zwingend
einzuhalten.
Warnung: Befolgen Sie auch alle anwendbaren nationalen Sicherheitsvorschriften und Normen.
Warnung: Der Netzstecker des Gerätes muß jederzeit leicht erreichbar sein.
Warnung: Befolgen Sie alle Instruktionen in den gerätespezifischen Bedienungsanleitungen

2.Betrieb
Gefahr:Das Gerät darf nur in trockenen Räumen bei nicht tropischem Klima betrieben werden. In feuchten Räumen
oder im Freien besteht die Gefahr von
Kurzschluß (Brandgefahr) oder elektrischen Schlag (Lebensgefahr).
Gefahr:Stecken Sie keine Gegenstände durch die Lüftungsschlitze. Gefahr durch elektrischen Schlag (Lebensgefahr).
Gefahr:Stellen Sie keine mit Flüssigkeit gefüllten Gefäße (wie z. B. Vasen) auf das Gerät. Es droht Gefahr durch
elektrischen Schlag (Lebensgefahr) oder
(Brandgefahr).
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Gefahr:Es dürfen keine offenen Brandquellen, wie z. B. brennende Kerzen, auf das Gerät gestellt werden
(Brandgefahr).
Gefahr:Sorgen Sie für einen Freiraum von mindestens 20cm um das Gerät. Die Belüftung des Gerätes darf nicht
durch Abdecken der Belüftungsöffnungen mit
Gegenständen wie z. B. Zeitungen, Tischdecken, Gardinen usw. behindert werden (Brandgefahr).
Warnung:
Befolgen Sie alle Instruktionen in der gerätespezifischen Bedienungsanleitung.

4.Wartung
Gefahr:Wartungsarbeiten sind stets von sachverständigen Personen (siehe EN 60065) vorzunehmen.
Gefahr:Keine Servicearbeiten bei Gewitter. Es droht Gefahr eines elektrischen Schlags (Lebensgefahr).
Warnung: (nur für Geräte mit Batterie): Explosionsgefahr bei unsachgemäßem Auswechseln der Batterie. Ersatz nur
durch den gleichen Typ!
Warnung: Batterien dürfen nicht übermäßiger Wärme wie Sonnenschein, Feuer oder dergleichen ausgesetzt werden
(Explosionsgefahr).
Warnung:
Verwenden Sie nur das Zubehör des Herstellers oder Zubehör mit identischen technischen
Eigenschaften.
Warnung: (Bei optischen Sendern sowie deren Verteilperipherie) ziehen Sie den Netzstecker bevor das Gerät
ausgebaut wird.

5.Reparatur
Gefahr:Das Gerät darf nur durch sachverständige Personen (siehe EN 60065) geöffnet werden. Vor Öffnen des
Gerätes Netzstecker ziehen
bzw. Stromzuführung entfernen, andernfalls besteht Lebensgefahr! Das Gerät darf nur mit montierter
Netzteilabdeckung an Spannung angeschlossen und betrieben werden. Dies gilt auch, wenn Sie das Gerät reinigen
oder an den Anschlüssen arbeiten.
Gefahr:Reparaturen am Gerät sind ausschließlich vom Fachmann (siehe EN 60065) unter Beachtung der geltenden
VDE-Richtlinien durchzuführen.
Gefahr:Verwenden Sie nur Bauteile des gleichen Typs und mit identischen technischen Eigenschaften für die
Reparatur, andernfalls droht Gefahr eines elektrischen Schlags (Lebensgefahr) und Brandgefahr.
Warnung:
(Bei optischen Sendern sowie deren Verteilperipherie) ziehen Sie den Netzstecker bevor das Gerät
ausgebaut wird.
Bei Fragen zur Reparatur wenden Sie sich an den IRENIS-Service:
E-Mail: info@blankom.de , Kontakt: www.blankom.de

6. Verkauf
Vorsicht:
Im Falle eines Verkaufs müssen diese Sicherheitshinweise und die Bedienungsanleitung des
entsprechenden Geräts dem Käufer ausgehändigt werden.

7. Entsorgung
Vorsicht:
Entsorgen Sie das Gerät entsprechend den geltenden umweltrechtlichen Bestimmungen. Elektrische
und elektronische Geräte dürfen nicht in den Hausmüll!
Vorsicht:
Entsorgen Sie Batterien (falls vorhanden), entsprechend den geltenden umweltrechtlichen
Bestimmungen.
Verpackungen können an uns zurückgeschickt werden. Wir kümmern uns um Recycling und/oder fachgerechte
Entsorgung.
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Installation and safety instructions / Montage und Sicherheitshinweise





























Die beschriebenen Geräte dienen ausschließlich der Installation von Satelliten-Empfangsanlagen.
The equipment described is designed solely for the installation of satellite receiver systems.
Jegliche anderweitige Nutzung oder die Nichtbeachtung dieses Anwendungshinweises hat den Verlust der
Gewährleistung bzw. Garantie zur Folge.
Any other use, or failure to comply with these instructions, will result in voiding of warranty cover.
Die Geräte dürfen nur in trockenen Innenräumen montiert werden. Nicht auf oder an leichtentzündlichen
Materialien montieren.
The equipment may only be installed in dry indoor areas. Do not mount on or against highly combustible
materials.
Die Geräte sind mit einer Potenzial-Ausgleichsleitung (Cu, mindestens 4 mm2) zu versehen.
The equipment must be provided with an earthing wire (Cu, at least 4 mm2).
Die Sicherheitsbestimmungen der jeweils aktuellen Normen EN 60728-11 und EN 60065 sind zu beachten.
The safety regulations set out in the current EN 60728-11 and EN 60065 standards must be complied with
Bitte überprüfen Sie die Anlage vor Inbetriebnahme auf evtl. Kurzschlüsse der Koaxial-Kabel. Es ist darauf zu
achten, dass die Eingangspegel der SAT-Ebenen möglichst gleich hoch sind. Power-LEDs zeigen den Betrieb
an. Falls die nicht leuchten, bitte die Stromzufuhr kontrollieren.
Please check the installation against shortage in coax cables and connectors before switching on. The input
levels should be adjusted accordingly. Power-LED's showing operational mode. If this is not illuminated,
please check the power source.
Stromführendes Gerät
Current-carrying unit
Nicht öffnen oder am Gerät manipulieren!
Do not open or tamper with the unit!
Bei Arbeiten an der Anlage immer die Netzstecker aus der Steckdose ziehen!
When working on the system always unplug the mains plug from the wall socket!
Auf ausreichenden Abstand achten! Nach allen Seiten mind. 5 cm!
Ensure adequate clearance! Min. 5 cm to all sides!
Nicht über Kopf montieren.
Do not install overhead.
Für die Geräteentwärmung muss freie Luftzirkulation möglich sein. Überhitzungsgefahr!
Free circulation of air must be possible to discharge the heat emitted by the unit. Risk of overheating!
Zulässige Umgebungstemperatur -20 bis +50°C
Permissible ambient temperature -20 to +50°C

Important notes: / Zur Beachtung








Auf das Netzgerät dürfen keine mit Flüssigkeit gefüllten Gegenstände gestellt werden.
No liquid-ﬁlled items may be placed on top of the power supply unit.
Das Netzgerät darf nicht Tropf- oder Spritzwasser ausgesetzt sein.
The power supply unit must not be exposed to dripping or splashing water.
Der Netzstecker muss ohne Schwierigkeiten zugänglich und benutzbar sein.
The mains plug must be easily accessible and operable.
Das Gerät kann nur durch Ziehen des Netzsteckers vom Netz getrennt werden.
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The only reliable method of disconnecting the unit from the mains is to unplug it.
Bei größerem Durchmesser des Kabel- Innenleiters als 1,2 mm bzw. Grat können die Gerätebuchsen zerstört
werden.
If the inner cable conductor diameter is greater than 1.2 mm or in case of burr, the device sockets may be
destroyed.

Bitte installieren Sie die Anschlüsse gemäß dem Aufdruck
Please install according to the sticker on the Multiswitch
Hinweis: Elektrische Installationen sollten nur durch geschultes Fachpersonal vorgenommen werden!
Note: Electrical installations should only be done by well-educated and skilled technicians!

Contact:
IRENIS GmbH
Hauptstr. 29
31171 Nordstemmen
Phone: +49 5069 4809781
IRENIS technical hotline VoIP +49 5069 4399 -860 or -8601

Managing Director: Dipl.Ing. Murad Önol
Commercial Register: HRB 206370 / District Court Hildesheim

Web: www.blankom.de

E-Mail: info@blankom.de

Version 06/2021 added new updated Menu-Entries, more enhanced descriptions…
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