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Executive Summary

Virtualizing Windows applications and desktops in the data center offers compelling 
benefits in security, mobility and management. But delivering real-time voice or video in 
a virtual environment can be challenging. Implementations that aren’t optimized for the 
delivery of voice and video in virtual environments can increase costs, compromise the user 
experience, and diminish worker productivity. Server scalability and bandwidth efficiency 
are often less than optimal in such implementations, and audio-video quality may be 
substantially degraded.

Citrix offers a solution to the problems of delivering Skype for Business voice-video in 
virtualized environments: the Citrix HDX RealTime Optimization Pack. In combination with 
Sennheiser headsets and speakerphones, this program offers businesses worldwide the 
ability to eliminate communications problems and maximize the productivity potential of 
virtualization.

Business Challenge Summary

Most organizations, no matter the vertical, must operate in fiercely competitive 
environments. Forward-thinking business enterprises are always alert to technological 
developments, and they are quick to adopt them if they can benefit the business in some 
way. One such relatively recent technological development is the enablement of real-time, 
high definition voice and video.

Countless enterprises have adapted another technological advancement: the ability to 
virtualize Microsoft Windows applications and desktops in the data center or cloud through 
Citrix virtualization solutions. This is a technological leap that provides businesses with 
compelling security, mobility and management benefits. 

But while real-time audio-video can be supported by server-side media processing, that 
approach has limitations. Some degradation in audio-video quality is inevitable due to 
transcoding, re-packetization and the added latency of “hair-pinning” the media traffic 
through the server. As a result, the user’s experience working in a virtualized environment 
will fall short of the high audio-video quality available on a standard PC. 

Furthermore, since video processing puts a heavy burden on the server CPU supporting 
the virtualized environment — most servers today do not offer hardware encoding or 
decoding for video — the number of concurrent users that can be supported per server is 
reduced, thereby increasing costs.
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While there are several tuning options for delivering a reasonably good experience with 
this “generic” approach, it is not the optimal method for delivering voice and video with 
Skype for Business.

The preferred method of delivery is the “optimized” method, whereby all media processing 
is redirected to the user device. In this case the architect or administrator chooses to 
deploy the Citrix Microsoft co-developed optimization solution called the HDX RealTime 
Optimization Pack (RTOP). 

The optimized method essentially involves splitting the Skype for Business client in two. 
The user interface lives inside the virtual host, and is seen completely in the virtual desktop 
or application display. However, the media rendering, or media engine is separated off to 
run on the endpoint. This allows for a rich rendering of the audio and video experience.

The Citrix HDX RealTime Optimization Pack (HDX RTOP) enables a PC-equivalent high 
definition audio-video experience for Citrix XenApp and Desktop virtualized environments. 
Citrix HDX RTOP offers clear, crisp, high-definition audio-video calls with Microsoft Skype 
for Business in an optimized architecture. Users can seamlessly participate in audio-video 
or audio-only calls with other Skype for Business users, and with other standards-based 
video desktop and conference room multipoint control unit (MCU) systems. All audio-video 
processing is offloaded from the server to the end-user device or terminal, optimizing the 
quality of the call with minimal impact on server scalability.

But though Citrix HDX RTOP enables PC-equivalent audio, there’s no assurance that the 
user will experience audio of that quality. Ultimately, the quality of the audio equipment 
will be the final factor in determining whether the user will experience true High Definition 
audio. Accordingly, the selection of the headset provided to users is an important decision 
for business enterprises. A headset must be selected that does not diminish the quality 
enabled by Citrix HDX RTOP.

A headset selected for deployment in a virtual desktop environment should provide the 
following features:

• Skype for Business Certified: Citrix recommends selecting a Skype for Business 
qualified audio device that has been certified to work well with the HDX media engine.

• Fulfills User-Specific Needs: Different users have different needs. Sennheiser defines 
three personas to illustrate how user-specific needs are addressed with the company’s 
product line of headsets and speakerphones:
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Desk worker: This user is primarily based at the office desk throughout 
the working day, and can perform most duties without the need to 
move about the office. This type of user will normally benefit from using 
a wired headset.

Office worker: Many office workers spend much time at the office desk, 
but frequently have the need to also move about the office. These 
workers gain productivity when retaining the ability to handle calls on 
Skype for Business while away from the desk. Other office workers may 
not require the mobility of a wireless headset, but will likely demonstrate 
an increase in productivity stemming from the ergonomic benefits of 
using an office-based wireless headset.

Mobile worker: The mobile worker may have no dedicated desk, and 
therefore requires the mobility enabled by a wireless headset. These 
workers typically require a mobile Citrix solution (laptop), headsets and 
speakerphones capable of supporting an on-the-move working style.

Sennheiser headsets are specifically designed to fulfil the needs of each office worker 
persona, while also delivering the enhanced audio quality enabled by Citrix HDX RTOP.
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Overview: HDX RTOP for Skype for Business 

The Citrix HDX RealTime Optimization Pack provides a highly scalable solution for 
delivering real-time audio-video conferencing and VoIP enterprise telephony — through 
Microsoft Skype for Business in XenDesktop and XenApp environments — to users on 
Linux, ThinOS, Mac, and Windows devices. The HDX RealTime Optimization Pack leverages 
an existing Microsoft Skype for Business Server infrastructure (or Skype for Business Online 
in the Microsoft 365 cloud) and inter-operates with other Microsoft Skype for Business 
endpoints running natively on devices.

The Citrix HDX RealTime Optimization Pack provides XenApp and XenDesktop customers 
the following key features:

• Simulcast video transmission (multiple concurrent video streams) providing improved 
video quality on conference calls and Skype Meetings.

• Certified Skype for Business audio and video calling on Windows, Mac, and Linux 
devices. (A Citrix partner, Dell, supports Wyse ThinOS.)

• Compatibility with Skype for Business Server 2015, Lync Server 2013, and Skype for 
Business Online (Office 365).

• Enabled call initiation from the Skype for Business dialpad, dial-in bar, contacts list, 
conversation window, and Outlook or other Office applications.

• Supports both point-to-point and multi-party calling.

• Supports these audio codecs: SILK, G.771, G.722, G.722.1 and G.722c and RT-Audio. 
This enables voice communications over a wide range of network environments, 
including the public internet and mobile networks.

• Supports a wide range of video resolutions, from 320x180 to 1920x1080, at up to 30 
frames per second.

• Supports Quality of Service (QoS) by observing the audio and video port ranges 
configured on the Skype for Business server.

• Supports Differentiated Services Code Point (DSCP) marking for media packets. 

• Optimizes Quality-of-Experience (QoE) through adaptive jitter buffer, packet loss 
concealment, call rate adaptation, and other techniques.
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• Provides fallback to server-side media processing (Generic HDX RealTime), if there is no 
HDX RealTime Media Engine present on the user device,

• Supports most webcams including built-in webcams on Windows devices and built-in 
webcams (Facetime cameras) on Mac devices.

• Improves audio and video quality over lossy connections by enabling forward error 
correction (FEC).

• Call Admission Control on the Skype for Business server improves media quality in 
enterprise networks. It does so by tracking media bandwidth usage and denying calls 
that would overload the network by using too much bandwidth.

• When enabled by administrators, all audio and video calls made with the 
Optimization Pack inform the Skype for Business server infrastructure about 
bandwidth usage. The calls follow all bandwidth policy constraints, including:

• Limits audio and video bandwidth as required by the policies.

• Downgrades video calls to audio-only if bandwidth for video is not 
available. A generic message displays.

• Reroutes the call through the internet when bandwidth on the corporate 
network is not available. A generic message displays.

• Reroutes the call to voicemail when bandwidth is not available anywhere. 
A generic message displays.

• Reports Call Admission Control bandwidth constraints to the Quality-of-
Experience monitoring database.

• Call Admission Control works in all network configurations supported by 
Microsoft. It works as designed for both on-premise and remote endpoints. 
On remote endpoints, just as with native Skype for Business clients running 
remotely, only internal portions of the media path are subject to Call Admission 
Control bandwidth policies.

• Supports RT-Video, H.264 UC, H.264 Scalable Video Coding (SVC), and H.264 
Advanced Video Coding (AVC). Video call rates range from 128 kb/s to 2048 kb/s. All 
video is encoded at up to 30 fps (depending on the webcam used) and transmitted over 
RTP/UDP (preferred) or TCP.
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Overview of Sennheiser

Sennheiser is shaping the future of audio – a vision built on more than 70 years of 
innovation culture, which is deeply rooted within the family-owned company. Founded in 
1945, Sennheiser is one of the world’s leading manufacturers of headphones, microphones 
and wireless transmission systems. As part of the Sennheiser Group, the joint venture 
Sennheiser Communications A/S is specialized in wireless and wired headsets and 
speakerphones for contact centers, offices and Unified Communications environments. 
Sennheiser’s headsets and speakerphones are designed and manufactured to fulfill three 
core principles:

1. Sound Quality: Every Sennheiser product supports the company’s reputation of 
providing the industry’s best high-quality audio for both speakers and microphones.

2. Quality Design: Sennheiser products are built to last, and consistently earn industry 
awards for design, durability, ergonomics and audio quality — all reflected in 
Sennheiser’s consistently low product return rates.

3. User Focus: Over the decades, Sennheiser has developed a global reputation for 
manufacturing products that fulfill users’ most compelling needs, while simultaneously 
addressing their common concerns. Providing outstanding wearing comfort and 
safeguarding users’ hearing are just two examples of Sennheiser’s focus on users’ wants 
and needs.

Sennheiser’s product range for business professionals includes wired headsets, wireless 
Bluetooth® headsets, wireless DECT headsets and speakerphones.

Key features offered by Sennheiser products include the following:

• Superior audio performance from microphones and speakers

• Noise-cancelling microphones and echo-cancellation in headsets

• Wearing comfort suitable for all-day use

• ActiveGard® user protection. If any accidental or deliberate high-pitched sound comes 
through the headset, it is dampened to protect the user’s hearing

• Award-winning designs and build-to-last craftsmanship: a two-year warranty on 
headsets and speakerphones and a three-year warranty on Century headsets

• Excellent battery utilization technology yielding long talk time
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• Solutions for users with hearing and sight impairment: 

• Headsets with magnetic T-coils and speaker for optimal use with hearing aid 
devices 

• Call control units that can be fixed to the desk and provides distinctive, curved 
buttons for by-touch operation

Sennheiser headsets and speakerphones have been demonstrated to integrate flawlessly 
with Citrix HDX RTOP for Skype for Business. This integration is enabled, in part, by the 
following features:

• Citrix HDX RTOP (RealTime Media Engine, a plug-in to the Citrix receiver) runs on the 
endpoint device and is available on Windows, Linux, Thin OS, IGEL OS, etc.

• The headset is connected via USB to the endpoint

• Citrix HDX RTOP connector is added to the data center that connects to the Skype for 
Business client

• The Skype for Business client understands and accepts call control messages to and 
from the headset and speakerphone

• Sennheiser’s Skype for Business certified headsets and speakerphones deliver 
automatic device detection by the client, remote call control from the device, 
and superior audio quality together with the Skype for Business client. For 
more information, please visit:  https://partnersolutions.skypeforbusiness.com/
solutionscatalog/personal-peripherals  (select “Sennheiser” under Brands)

Sennheiser’s wireless DECT headsets also help to enhance security for virtual operations 
by providing 64-bit encryption. And ActiveGard® helps guard the personal security of each 
Sennheiser headset user by eliminating the risk of hearing damage caused by loud noises 
that exceed safety levels.

https://partnersolutions.skypeforbusiness.com/solutionscatalog/personal-peripherals
https://partnersolutions.skypeforbusiness.com/solutionscatalog/personal-peripherals
https://partnersolutions.skypeforbusiness.com/solutionscatalog/personal-peripherals-pcs 
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Sennheiser Solution Detail

Sennheiser offers a wide range of products designed specifically to enhance 
communications in business environments. Headsets are available as wired headsets that 
are connected to the Citrix endpoint via a cable, wireless DECT headsets offering extended 
wireless ranges, and wireless Bluetooth® headsets providing connectivity for both Citrix 
endpoints and mobile phones. Sennheiser also offers the SP Series of speakerphones, 
perfect for personal calls or group conference rooms.

Sennheiser has been selected to participate in the Citrix Ready HDX RTOP for Skype for 
Business program because its headsets and speaker phones have been demonstrated to 
interoperate perfectly with the Citrix Optimization Pack. All Sennheiser’s Skype for Business 
products, in fact, are Citrix Ready verified.

Sennheiser products verified for the Citrix Ready HDX RTOP for Skype for Business 
program include the following:

DECT Wireless Headsets

Sennheiser headsets featuring Digital Enhanced Cordless Telecommunications provide 
long-range wireless capabilities and conveniences. The voice clarity of Sennheiser’s DECT 
headsets is warm and natural — Sennheiser HD sound — and conveys callers’ voices with 
such clarity that misunderstandings are prevented even in very noisy environments. Noise-
cancelling microphones filter out the background noise of busy work environments.

Sennheiser DECT headsets currently include the following product lines:

SD Series: The SD Series wireless headsets are purpose-
designed to meet the needs of all-day users even when 
working in noisy environments. The soft ear pads assure hours 
of wearing comfort, and the SD’s intelligent fast-charging 
capability provides many hours of talk time: up to twelve hours 
narrowband, and up to eight hours wideband. The SD Series 
offers a range of wearing styles. Users can choose the style that 
they find most comfortable and attractive. SD Series is only 

http://


10 of 14

DW Series: The DW Series is designed specifically for business 
and UC professionals who demand the ultimate in both 
wearing comfort and sound quality. All features are designed 
to provide an intuitive user experience. Built-in call handling 
makes it easy to answer and terminate calls. Mute and volume 
controls are simple to operate while moving about the office. 
And features such as name plates and the choice of a left- or 
right-handed headset makes it easy to personalize headsets to 
each office worker. The DW Series offers a range of wearing styles.

D 10 Series: The D 10 Series is a streamlined single-sided 
wireless DECT headset. The D 10’s extended-range wireless 
capability reaches up to 55 meters in the typical office building, 
or up to 180 meters line of sight. The D 10 enables phone 
conferencing for up to three additional guests. All that’s required 
is to dock the headset to the same base station. The D 10 Series 
offers a choice of single-sided headband, ear hook or neckband
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Bluetooth® Wireless Headsets

Sennheiser’s Bluetooth® headsets combine brilliant sound quality with outstanding wearing 
comfort and wireless capability. Sennheiser Bluetooth® wireless headsets currently include 
the following product lines:

MB Pro Series: The MB Pro Series provides the ultimate in 
wireless communication for business professionals. The MB 
Series augments the freedom of wireless communication with 
superior wearing comfort and exceptional voice clarity. Noise-
cancelling microphones filter out the background noises typical 
in busy working environments. Single-channel noise reduction 
capability filters out distractions commonly encountered by 
on-the-move professionals, such as car noise. MB Pro headsets 
offer multi-connectivity capability with the option to switch 
between HDX RTOP for Skype for Business and mobile phone.

MB 660 Series: MB 660 is a wireless, adaptive ANC headset 
designed for knowledge workers demanding business-grade 
communication and premium Sennheiser sound quality for 
maximum productivity in open offices. Sennheiser’s NoiseGard™ 
hybrid adaptive active noise cancellation technology adjusts 
to ambient noise to provide the most comfortable listening 
experience. SpeakFocus™ technology with 3 digital microphones 
and other advanced microphone technologies deliver best-in-class 
voice clarity and optimized speech intelligibility. Up to 30 hours 
operating time.

PRESENCE™ Series: The PRESENCE™ Series line of premium 
wireless headsets offers a wireless communication system that 
delivers an excellent user experience no matter the environment: 
in the office, on the go or outdoors. Multi-connectivity capability 
enables switching between softphone and mobile calls with a 
single headset. Noise-filtering technology assures crystal clarity 
for both caller and listener. The PRESENCE™ Series incorporates 
several innovative technologies such as the Advanced 
Own-Voice-Detector, which helps distinguish and separate voice 
from background noises.  
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Wired Headsets

A wired headset solution is perfect for desk-centric users, who perform all their daily tasks 
at their workstation. The Sennheiser portfolio of wired headsets is ideal for professionals 
in contact centers and offices – where users are mostly stationary. Simple to use, with no 
battery or charging, a wired solution is as easy as it gets, with plug and play connectivity.

Sennheiser wired headset portfolio currently includes the following product lines:

Culture™ Series: Offers direct call handling, and is fully 
compatible with HDX RTOP for Skype for Business.

Culture Plus Series: Instant fit, excellent sound and refined styling helps 
smooth user transition from traditional systems to HDX RTOP for Skype 
for Business.

Culture Plus Mobile Series: Provides the flexibility of both 3.5 
mm jacks and USB plugs. Perfect for managing communications 
through multiple devices such as smartphones, tablets and PCs.

Circle™ Series: Durability, clarity of sound and advanced user  
ergonomics combine to make the Circle™ Series a top choice for contact 
center and office professionals.

Century™ Series: All models of the Century™ Series offer 
excellent sound quality in a premium design that is lightweight, 
adjustable and comfortable for all-day use.
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Speakerphones

Sennheiser’s lightweight, portable speaker phones enable both individual calls and group 
conferences wherever needed. Sennheiser Voice Clarity, echo cancellation and dual 
talk function combine to ensure a clean sound, and help to support a natural flow of 
conversation. Group calls are made less stressful and more productive. Multi-connectivity 
capability supports expanded use with mobile phones, softphones, PCs and tablets.

Sennheiser Speakerphone currently include the following products: 

SP 10

SP 20

SP 220
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A Proven Partnership that Makes Business Communications Clear, 
Comfortable and Convenient

In the world of business, perhaps nothing is more universally important than the ability 
to communicate clearly. The business partnership between Citrix and Sennheiser assures 
that all organizations can have access to the tools that enable clear and convenient 
communications. Sennheiser’s headsets and speakerphones have been proven to integrate 
seamlessly and easily with the Citrix virtual environments so commonly deployed by 
businesses worldwide. 

The selection of Sennheiser to the Citrix Ready HDX RTOP for Skype for Business Program 
provides all businesses with the assurance that communications can always be clear, 
comfortable and convenient.

Click here to learn more about Sennheiser’s Citrix Ready headsets and speakerphones. 
Click here to view a listing of all Sennheiser’s Citrix Ready products.

Appendix

Learn more about the Citrix Ready HDX RTOP for Skype for Business Program:  
https://more.citrix.com/skype  

Learn more about Microsoft Skype for Business for Citrix XenApp and XenDesktop users: 
https://www.citrix.com/content/dam/citrix/en_us/documents/white-paper/esg-citrix-and-
microsoft-skype-for-business.pdf 

To learn more about Sennheiser’s certified Citrix Ready headsets, please visit:  
https://www.sennheiser.com/citrix

To learn more about Sennheiser’s certified Skype for Business headsets, please visit:  
https://www.sennheiser.com/skype-for-business

https://citrixready.citrix.com/sennheiser-communications-a-s.html
https://citrixready.citrix.com/category-results.html?search=sennheiser
https://more.citrix.com/skype  
https://www.citrix.com/content/dam/citrix/en_us/documents/white-paper/esg-citrix-and-microsoft-skype-for-business.pdf
https://www.citrix.com/content/dam/citrix/en_us/documents/white-paper/esg-citrix-and-microsoft-skype-for-business.pdf
https://www.citrix.com/content/dam/citrix/en_us/documents/products-solutions/sharefile-enterprise-se
https://en-us.sennheiser.com/citrix-headsets-unified-communications
https://en-us.sennheiser.com/microsoft-skype-for-business-headsets-unified-communications
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