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1  
Overview
1.1  Challenges

1.1.1  Command and Decision-Making
Command and decision-making events, such as city surveillance, traffic scheduling, anti-terrorist missions, and emergencies, cannot be nicely completed without command centers. A good command center is able to greatly improve implementation efficiency, shorten event handling duration, and provide more effective negotiation and collaboration methods, helping administrators easily respond to various challenges. 
A traditional command center adopts multiple mutually-independent systems for communication and collaboration. These systems include surveillance systems, videoconferencing systems, telephone systems, large-screen display systems, and call centers. The independence between these systems actually indicates the separation between communication measures and decision-making measures, putting many obstacles in the way of services. For example, command centers at each level cooperate only using independent videoconferencing systems instead of setting up direct communication, significantly affecting communication efficiency. Another example is that leaders view onsite video from the surveillance screen but give their commands in audio-only mode, which is neither convenient nor intuitive. In addition, the costly large screen fails to maximize its functions, resulting in a waste of resources. 
1.1.2  Administrative Conference
As an efficient, prompt, and low-cost communication measure that is free from geographical restrictions, videoconferencing systems are widely used in administrative conferences in various domains. Videoconferencing systems help governments and enterprises get rid of traditional conferences' constraints and reduce a lot of travel expenses, so they are receiving more and more attentions. 

However, some shortcomings of traditional videoconferencing systems also emerge with the development of customer requirements, including: 
· A small-screen display is too small for a medium- to large-sized conference room, so it is difficult for participants sitting far away from the display to see the video clearly. 
· The projector brightness is insufficient, affecting the effect of sharing data content.
· The number of remote sites that can be displayed at the local site is small, or not all remote sites can be simultaneously displayed on the display at the local site. If continuous presence is used, the resolution of each pane is low and the video displayed in each pane is small. 
· The common camera has a small shooting angle, so the video captured is incomplete.
· The video cannot be displayed in full view at conference rooms.
1.1.3  Broadcasting and TV Industry
With the development of application technologies, traditional broadcasting and TV media are meeting enormous impact and challenges from emerging network media. How to survive and develop under the new situation? This is a question traditional broadcasting and TV media must face. 

If a program is produced using traditional media, it cannot be directly broadcast when the production is complete. Instead, time-consuming post processing is required. Therefore, compared with network media, traditional media is not as good as network media in terms of interaction and timeliness. To hold a talk show, interviewees must come to the specific studio or journalists have to personally visit interviewees. This program production method is restricted by time and space, affecting production efficiency and information timeliness. In addition, interviewees and journalists may suffer from long-term fatigue of travel and travel expenses are costly. Last but not least important, traditional media only provide a single form of broadcast.
1.1.4  Distance Education and Training
Education is essential for the development of a country and revitalization of a nation. Traditional onsite education has its own advantages. However, it is limited by both time and locations, and the implementation costs are high and will keep growing with the popularity of education. Due to low costs and flexible time and locations, distance education and training is becoming a new style of education mode and is now being widely used. Common distance education systems support only SD video or HD video at low frame rates, failing to create an in-person experience. In addition, they adopt an implementation method similar to on-demand program playback. In this mode, students and teachers communicate only using instant messages rather than communicating face to face. 
1.2  Our Solution

To help customers address the preceding issues, Huawei launched the industry-leading HUAWEI MAX PRESENCE system (MAX for short), which implements unified management, scheduling, and collaboration. 
Based on an open platform architecture, the HUAWEI MAX PRESENCE is a convergence of video, surveillance, and data functions. It implements cooperation during video conferences, enables command personnel to directly give commands, as well as allows experts to provide real-time guidance and onsite personnel to report progress in real time. With the HUAWEI MAX PRESENCE, a top-level command center can easily communicate and cooperate with lower-level command centers in real time, which significantly improving efficiency. 
During an administrative conference that uses the HUAWEI MAX PRESENCE, video, presentation, and enterprise or governmental operating data can be simultaneously displayed in difference panes on the screen, which brings more direct and efficient communication. What's more, the HUAWEI MAX PRESENCE site can interwork with lower-level telepresence sites using multiple channels, truly displaying the video of remote sites. 
In the broadcasting and TV industry, the HUAWEI MAX PRESENCE can be used to enable the large-scale live broadcast site (usually the HUAWEI MAX PRESENCE site) to:
· Interwork with remote sites to improve interactivity and live broadcast effect.
· Display real-time data during professional reports.
· Invite online exports to interact with each other and to make comments, improving the timeliness and reliability of news reporting.
· Interview key figures at remote sites, creating an in-person experience.
During distance education and training, the HUAWEI MAX PRESENCE can be used to enable HD audiovisual and two-way interaction, creating a panoramic education experience. An HUAWEI MAX PRESENCE classroom with tiered seating is able to house up to 150 persons. The HUAWEI MAX PRESENCE can interoperate with campus surveillance systems to merge videoconferencing conferences and surveillance video. Participants can go to the HUAWEI MAX PRESENCE, telepresence, or videoconferencing classrooms as well as use their computers and tablets to attend lectures anytime, anywhere.
Figure 1-1 shows a typical scenario where the HUAWEI MAX PRESENCE is used.
Figure 1-1 Typical application scenario of the HUAWEI MAX PRESENCE
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Figure 1-2 shows the position of the HUAWEI MAX PRESENCE in a Huawei videoconferencing architecture. 
Figure 1-2 HUAWEI MAX PRESENCE in a Huawei videoconferencing architecture
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1.3  Advanced Technologies

With years of experiences in the videoconferencing field, Huawei incorporates many industry-leading patented technologies in the HUAWEI MAX PRESENCE. 
Open Platform, Convergence of Surveillance and Collaboration
The HUAWEI MAX PRESENCE uses an open platform and provides application platform interfaces (APIs) to interwork with third-party platforms.
Panoramic and Seamless Image Collection
The HUAWEI MAX PRESENCE adopts Huawei's proprietary co-optical center camera, which is also the world's first panoramic and seamless camera. This camera incorporates the unique prism reflective technology to capture 48:9 video in 5760 x 1080p resolution at 60 fps. 
Narrow-Gap Image Display
The HUAWEI MAX PRESENCE uses the industry-leading narrow-gap image stitching technology, so the gap between screens is less than 0.5 mm (0.02 in.), which is really amazing. This technology, together with the co-optical center camera, enables the HUAWEI MAX PRESENCE to display video in full view.
Video in 5760 x 1080p Resolution at 60 fps plus Presentation in 1080p Resolution at 60 fps
The HUAWEI MAX PRESENCE supports video in 5760 x 1080p resolution at 60 fps. It also supports standard H.239 and Binary Floor Control Protocol (BFCP) to display high-quality presentation in 1080p60. 
High-Quality AAC Audio Codec
The HUAWEI MAX PRESENCE is able to encode and decode three-channel stereo audio using the MPEG-4 Low Delay Audio Coder (AAC-LD) that supports a maximum sampling rate of 48 kHz. Compared with traditional videoconferencing systems, the HUAWEI MAX PRESENCE provides CD-quality stereo audio for real-time communication. Using acoustic echo cancellation (AEC), automatic gain control (AGC), and automatic noise suppression (ANS) technologies, the HUAWEI MAX PRESENCE offers clear full-duplex digital audio to users. With the support from patented technologies, such as input audio independent processing technology, AudioEnhancer, and VoiceClear, the HUAWEI MAX PRESENCE makes audio sound more full and rich.
Excellent Network Adaptability
The HUAWEI MAX PRESENCE uses the proprietary Video Motion Enhancement (VME) technology and a High Profile (HP) dual-core driver to enhance core H.264 algorithms. The HUAWEI MAX PRESENCE also supports pre- and post-processing of video, noise reduction, contrast enhancement, and edge enhancement. These features improve the video compression ratio and enable the HUAWEI MAX PRESENCE to create an HD experience at an ultra low bandwidth:
· With the use of H.264 HP, bit rate savings of 50% or more are reported without decrease in perceived video quality.

· With the use of VME, videos are clearer and more comfortable to view.

With the bit rate savings of 50% or more, the video resolution can reach 3840 x 720p at 30 fps when the bandwidth is as low as 2.3 Mbit/s and 5760 x 1080p at 30 fps when the bandwidth is as low as 3 Mbit/s.
The HUAWEI MAX PRESENCE incorporates H.264 Scalable Video Coding (SVC) and Huawei's proprietary super error concealment (SEC) technology to ensure stable audiovisual quality even if the packet loss rate reaches 20%.
2  Project Overview
2.1  Project Background

The XX safe city surveillance and videoconferencing convergence project is the key safe city project in country X. During this project, the existing video surveillance system and videoconferencing system are required to be expanded and transformed. After the transformation, the new surveillance hall must incorporate with the videoconferencing system to satisfy daily surveillance and scheduling requirements. During emergencies, the new surveillance hall must be able to function as the command center, providing strong support for onsite event handling. 
The government of the XX city aims to maintain a healthy stable economic development while continuously completing basic public service systems. This project is essential for fulfilling this goal.
2.2  Project Objective

Based on the development trends of emergency handling centers and construction experiences of other cities, combined with local economic and social development as well as the overall situation of social security, adhere to the plan with a high starting point, high standard construction, and stage-based implementation, enable the convergence of the surveillance hall and surveillance system around the city, and integrate videoconferencing systems.
Enable command personnel to intuitively master the trends related to social order in real time at surveillance areas, to discuss with experts and onsite personnel to prepare solutions in a timely manner, and to promptly detect and handle various emergencies and group events.
2.3  Construction Scope

Following the principles of "integration, transformation, creation, and improvement", this project involves the following aspects:
· End office: Deploy the HUAWEI MAX PRESENCE in the surveillance hall.

· Platform: Deploy MCUs and the surveillance convergence management platform in the central equipment room to interwork with videoconferencing systems and surveillance systems.

The following requirements must be met:
	No.
	Device
	Description

	1
	SMC2.0 management platform
	Structure-based user management, hierarchical and role-based user management
Graphical network status monitoring
Maximum number of manageable users: 500
Maximum number of concurrent user logins: 100
Maximum number of manageable devices: 200
Support for capability expansion by license upgrade

	2
	MCU
	Support for power supply backup
Support for 64 channels of 1080p30 fully adaptative access
Support for capability expansion by license upgrade

	3
	Media converged platform
	Capability to add not less than 65 channels of surveillance videos to a video conference
Camera supporting 1080p video

	4
	Visual Schedule Desktop (VSD)
	Full touch-based operations
Viewing of the surveillance list and site list
Preview in single-pane and four-pane modes
PTZ control on surveillance cameras
Conference controls, such as initiating or disconnecting calls, muting or unmuting microphones and speakers, and broadcasting sites

	5
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem
	Ultra-wide angel of 91 degrees
Original resolution up to 5760 x 1080p
Coverage of the first-row conference table housing not less than 10 participants

	6
	
	70-inch arc-shaped splicing screen
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm (0.02 in.)), 16:9, and capability to display various scenarios in full view

	7
	
	HUAWEI MAX PRESENCE audio subsystem
	Continuous output power ≥ 200 W
At least eight 4-inch speaker units
Command center sound pressure level met to the greatest degree

	8
	Intelligent central control host
	At least seven RS-232 control ports and eight I/O ports
9-inch pouch panel or larger
Implementation of central control and management on the devices in the command center

	9
	Three-screen telepresence system
	1080p50/60 co-optical center camera
3 x 55-inch narrow-gap display in 1080p resolution
Automatic 22-inch tabletop displays
Support for H.323 and SIP communications protocols
Support for H.263 and H.264 video protocols

	10
	Onsite handling devices
	Microwave soldier
Video forensics system
Satellite communication command vehicle


3  Design Principles and Specifications
Based on the requirements of the XXXX project and the application characteristics of the command center system, it is recommended that the following principles and specifications be adhered to when the HUAWEI MAX PRESENCE is deployed.
3.1  Principles

Secure and Reliable
· Must be highly secure and not susceptible to software virus infection.

· Must impose low operating environment requirements and have strong environmental adaptability.

· Must be easy to install and operate and require no professionals for routine maintenance.

· Must take secure login and access measures to prevent attacks.

· Must be able to automatically restart and recover connections after unexpected power-off.

· Must be able to operate in 7x24 without interruptions.

Advanced
· Must strictly comply with international and local standards, and local communications industry regulations.

· Must follow the development trends of the surveillance and videoconferencing industries and use advanced product models.

· Must be advanced in technologies for a long period of time.

· Must be industry-leading in terms of processing capabilities and support upgrades in the future.

Open
· Must provide open interfaces and code for secondary development.

· Must be compatible with multiple surveillance and videoconferencing platforms.

· Must allow future capacity expansion.

Easy to Maintain
· Must provide privilege management, log management, and fault management and be able to automatically report faults.

· Must be easy to install and operate and require no professionals for routine maintenance.

· Must support 7x24 unattended operating.

· Must support web-based management and centralized management.

Economical
· Must have a higher price/performance ratio than competing systems under the same conditions, with a design taking consideration of conference rooms' and videoconferencing systems' performance and cost.

Environmentally Friendly
· Must satisfy the requirements of environment protection and energy saving, with low noise, low power consumption, and zero pollution.

· Must adopt lead-free devices.

· Must incorporate technologies to implement energy saving.

· Must pass required environment management certifications, comply with environmental regulations, and use recyclable materials.

3.2  Audiovisual System Standards
GB J16-37 Code for Fire Protection Design of Buildings
JGJ/T16-92 Code for Electrical Design of Civil Buildings
GB/T50314-2000 Standard for Design of Intelligent Building
GB/T50311-2000 Code for Engineering Design of Generic Cabling System for Building and Campus
GB/T50312-2000 Code for Engineering Acceptance of Generic Cabling System for Building and Campus
CECS 72:97 Code for Engineering Design of Generic Cabling System for Building and Campus (Revised Edition)
YD/T 926.1-97 Telecommunication Generic Cabling System for Building
GB-4026-83 Identification of Electric Equipment Terminals, Including General Rules for an Alphanumeric System
GB-50169-92 Code for Construction and Acceptance of Earthed Device in Electric Equipment Installation Engineering
GB-50254-96 Code for Construction and Acceptance of Low-voltage Apparatus in Electric Equipment Installation Engineering
GB-50258-96 Code for Construction and Acceptance of 1kV and Under Feeder Cable Engineering in Electric Equipment Installation Engineering
GB/T15381-94 Electrical and Audio Requirements for the Conference Systems
SJ/T10444-93 Electroacoustics Terminology
GB12060-89 Sound System Equipment–Explanation of General Terms and Calculation Methods
GB/T15135-94 Application of Connectors for the Interconnection of Broadcast and Similar Sound System Equipment
GB/12060-89 Sound System Equipment–Explanation of General Terms and Calculation Methods
GB/T14197-93 Application of Connectors for the Interconnection of Sound System Equipment
GB/T14947-94 Preferred Matching Values for the Interconnection of Sound System Components
ANSI/EIA/TIA-569 Commercial Building Standard for Telecommunications Pathways and Spaces
ANSI/EIA/TIA-606 Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
GT/T50311-2000 Code for Engineering Design of Generic Cabling System for Building and Campus
ISO11801 Generic Cabling Standard for Building
GBJ42-81 Specifications for the Design of Industrial Enterprises Communications
GYJ25-86 Acoustic Indexes of Hall Sound-Reinforcement System
WH01-93 Acoustical Characteristics and Measurement Methods for the Sound Reinforcement System
GY125-86 Acoustic Indexes of Hall Sound-Reinforcement System
GB1118-88 Acoustics-Specifications for the Design of Sound Insulation in Civilian Structure
GB/T15381-94 Electrical and Audio Requirements for the Conference Systems
GB/T4959-95 Methods of Measurement for the Characteristics of Sound Reinforcement in Auditoria
GBJ232-92 Specifications for Construction and Acceptance of Electric Devices Installation
JGJ/T16-96 Code for Electrical Design of Civil Buildings
GB14197-93 Preferred Matching Values for the Interconnection of Sound System Components
GBJ76-84 Code for Measurement of Reverberation Time in Hall
GB/T14476-93 "RASTI" Method for the Objective Estimating of Speech Intelligibility in Auditoria
4  Solution Construction
4.1  User Requirement Analysis

In this project, the city operations command center, with an area of 250 m2, is located in XX. This command center will meet various application scenarios, such as daily dispatch, emergency command, consultation, and collaboration. In addition, by integrating the surveillance and videoconferencing systems, it will not have the following problems with traditional command centers:
· Separation between surveillance and command
· Isolation of surveillance and videoconferencing systems
· Difficulty in resource sharing and multi-level, remote collaborative command
· Lack of effective collaboration and communication methods

4.1.1  Surveillance Convergence Requirements
· Be able to add surveillance cameras and mobile emergency communications equipment to a video conference from a GUI, and to manage HD and SD video delivered by videoconferencing or surveillance cameras from the same unified UI.

· Seamlessly interconnect with emergency handheld terminals and mobile command vehicles to view onsite surveillance video.

· Digitally integrate surveillance and videoconferencing systems to offer higher video quality.

4.1.2  Emergency Command and Collaboration Requirements
· Interact with multi-level command centers and offer an immersive experience to command personnel.

· Simultaneously display the videos of multiple lower-level cascaded sites, including expert sites, onsite emergency handheld terminals, and mobile command vehicles, and interact with them.

· Implement digital interconnection and audiovisual interaction so the followings are made possible:
· Experts or expert teams can obtain accurate onsite information in real time.
· Command decision makers can make decisions and give commands efficiently based on the current circumstances.
· Onsite personnel can receive the commands in a unified, accurate, and timely manner, reducing delays and distortion during message convey.

· Share contingency plans, report files, and investigation results as HD presentations in real time.

· Take advantage of the large screen to offer various display layouts, optimizing the benefit and meeting different surveillance and videoconferencing requirements.

4.1.3  Consultation and Collaboration Requirements
· Provide HD videoconferencing functions allow command centers, traditional HD video conference rooms, and telepresence rooms at different levels to communicate with each other.

· Provide HD videos in true-to-life dimensions, impression of making eye contact, lip sync, and sound localization at telepresence sites to implement immersive interaction.

· Provide multiple conference initiation modes, such as scheduling, instant conferencing, and recurring conferencing.

· Provide abundant chair control functions, including:
· Mute and unmute the speakers and microphones of the local and remote sites.
· Give the floor.
· Enable or disable voice activation.
· Broadcast a site.
· View sites in turn.
· View selected sites on specified HD displays.
· Start and stop presentation sharing.
· Release and request chair control rights.

4.1.4  Reliability and Ease of Use Requirements
· Use a stable, reliable architecture and efficient, dedicated operating system, be able to work uninterrupted for a long time, and provide a redundancy and backup mechanism.

· Use a unified platform and web-based maintenance UI to provide abundant remote management functions, such as remote upgrades, reducing expertise requirements on maintenance personnel.

· Provide detailed alarm information and logs, facilitating troubleshooting.

4.1.5  Security Requirements
· Use highly secure encryption methods to encrypt channels and streams, preventing conferences from being monitored.

· Provide access to the maintenance UI only after secure logins, and allow encrypted access, effectively preventing network attacks.

· Support various firewall traversal modes, meeting different networking requirements.

4.2  Network Topology

Figure 4-1 shows the network topology.

Figure 4-1 Network topology
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4.3  Solution Configuration

4.3.1  HUAWEI MAX PRESENCE Command System

In the command centers at all levels, HUAWEI MAX PRESENCE command systems are deployed, and they communicate with other sites on the videoconferencing system. Each HUAWEI MAX PRESENCE command system has 2 x 5 70-inch screens, supports 1080p60 dual stream, and allows access from concurrent panoramic systems at different levels.

4.3.2  Expert Site
At expert sites, mobile telepresence systems are deployed to offer experts flexible access to conferencing. In a typical configuration, Huawei RP100/200-55/46S systems are used. They deliver 1080p60 video and 1080p dual stream, creating an in-person conference experience.

4.3.3  Decision-Making Telepresence Room
In the executive offices or conference rooms, Huawei panoramic systems are deployed to deliver an immersive telepresence experience. In a typical configuration, Huawei TP3206-55 or TP3218 systems are used.

Figure 4-2 Decision-making telepresence room
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4.3.4  Videoconferencing and Surveillance Convergence Platform
In the equipment rooms of command centers at all levels, a videoconferencing and surveillance convergence platform is used to integrate videoconferencing and surveillance functions. In a typical configuration, the SMC2.0 is used. It digitally interconnects to a surveillance platform and sends streams to MCUs.

Figure 4-3 shows the SMC2.0

Figure 4-3 SMC2.0

[image: image8.emf]
4.3.5  MCU

In the equipment rooms of command centers at all levels, MCUs are deployed to encode, decode, and forward video streams. In a typical configuration, Huawei's next-generation, universal transcoding–capable VP9630, VP9650, and VP9660 MCUs are used. The MCUs forward surveillance streams from the SMC2.0 to the large surveillance screen and desired sites. 

Figure 4-4 VP9630, VP9650, and VP9660
[image: image9.png]



The VP9630, VP9650, or VP9660 MCU has the following features:

· Is the first in the industry to support 1080p60 full codec and continuous presence per port, providing the ultimate conference experience for each participant. 

· Uses a new hardware platform, which automatically identifies the capability of each participant endpoint, performs transcoding, and eliminates the need to manually unify the endpoint settings.

· Uses H.264 high profile (HP) for delivery of high quality video at up to half the bandwidth of competitive offerings.

· Uses AAC-LD for CD-quality audio and three audio channels for sound localization.

· In conjunction with the SMC 2.0, supports multi-level cascading, multi-channel cascading, and conference recording, facilitating network construction and expansion. 

· Is standards-based, open, and compatible with H.323, SIP, and TIP, allowing telepresence, HD & SD videoconferencing, mobile, and audio-only sites to join the same conference. 

· Able to integrate with Huawei eSpace, Microsoft Lync 2010/Office Communications Server (OCS) 2007, IBM Sametime, and Skype.

· Provides SOAP-based APIs for interconnection with third-party systems.

· Can dynamically allocate port resources to maximize resource utilization and increase return on investment.

· (VP9650 or VP9630) Incorporates an embedded web server and H.323 gatekeeper (GK).
The web server allows users to manage the MCU from the web interface, and the GK enables the MCU to be used independently for enterprises' networks. 

· Supports multiple modes for traversal between private and public networks, such as H.460, static NAT, dual-network-port video firewall, and Super Network Passport (SNP).

· Provides simpler conference initiation methods, such as SiteCall, ad hoc, and web-based scheduling.

· Provides a variety of conference control functions, including automatic continuous presence, voice activation, chair control functions, DTMF conference control, audio and video IVR, H.239 presentation sharing right, and Far-End Camera Control (FECC).

· Provides high network adaptability and reliability.
· Uses H.264 Scalable Video Coding (SVC) and super error concealment (SEC) 3.0 to provide an optimal audiovisual conference experience even when the packet loss reaches 20%.
· Provides network jitter compensation for up to 1000 ms to help ensure conference quality.
· Supports intelligent rate control to provide the best possible conference quality with the bandwidth available.

· Supports multiple media, signaling, and management encryption protocols, including H.235 (AES-256), Secure Real-time Transport Protocol (SRTP), Transport Layer Security (TLS), Hypertext Transfer Protocol Secure (HTTPS), and Secure Shell (SSH).

· Provides backup mechanisms to ensure conference continuity.

· Uses a military grade embedded real-time embedded operating system, with support for various QoS policies, such as DiffServ (DSCP), IP Precedence, and ARQ.

4.3.6  Onsite Emergency Communication Equipment
Software clients are deployed onsite. Videoconferencing applications can be installed on onsite personnel' mobile devices, such as smartphones, tablets, and laptops. In a typical configuration, Huawei TE Mobile and TE Desktop software clients can be deployed, and onsite personnel can access the videoconferencing system in BYOD mode. The following describes the TE Mobile and TE Desktop.

· TE Mobile

TE Mobile can be installed on iOS or Android smartphones and tables to provide conferencing functions, including audiovisual calling and presentation viewing.

Figure 4-5 TE Mobile on different mobile devices
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· TE Desktop

TE Mobile can be installed on iOS or Android smartphones and tables to provide conferencing functions, including audiovisual calling, presentation sharing, and 720p HD video interaction.

Figure 4-6 TE Desktop on a computer
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4.4  Typical Networking Solutions

4.4.1  Small Videoconferencing Network
On the network shown in Figure 4-7, the HUAWEI MAX PRESENCE is deployed at the main site. The endpoints, MCU, and service management platform make up a small videoconferencing, consultation, and collaboration system.

Figure 4-7 Small videoconferencing network
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Table 4-1 Devices list

	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management

Graphical network status monitoring 

Maximum number of manageable users: 500 

Maximum number of concurrent user logins: 100 

Maximum number of manageable devices: 200 

Support for capability expansion by license upgrade 
	

	2
	Recording server
	RSE6500
	Recording of 30 concurrent channels and viewing of 2000 concurrent channels
	

	3
	MCU
	ViewPoint 8650
VP9650
	Support for power supply backup

Support for 36 channels of 1080p30 universal transcoding access

Support for capability expansion by license upgrade
	

	4
	Main site
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem
	Ultra-wide angel of 91 degrees
Original resolution up to 5760 x 1080p
Coverage of the first-row conference table housing not less than 10 participants 
	

	5
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	6
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W
At least eight 4-inch speaker units
Sound pressure level met to the greatest degree
	

	7
	Panoramic telepresence site
	TP3206-55
TP3218
	1080p50/60 co-optical center camera

3 x 55-inch narrow-gap display in a resolution of 1080p

Automatic 22-inch tabletop displays 

Support for H.323 and SIP communications protocols

Support for H.263 and H.264 video protocols
	

	8
	Room Presence site
	RP200-55S
RP200-46S
	Room Presence system with an integrated support and support for 1080p HD dual stream
	

	9
	Lower-level site
	TE30
	Integrated HD videoconferencing endpoint: camera, microphone, and codec in one
	


4.4.2  Multi-Level Cascaded Network
On the network shown in Figure 4-8, more-than-three-level multi-channel cascading is supported, various endpoints can join the same network, and the videoconferencing system can interconnect with enterprise operation data centers. This network is applicable to large video conferences.

Figure 4-8 Multi-level cascaded network
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Table 4-2 Devices list
	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management

Graphical network status monitoring

Maximum number of manageable users: 500

Maximum number of concurrent user logins: 100

Maximum number of manageable devices: 200

Support for capability expansion by license upgrade
	

	2
	Recording server
	RSE6500
	Recording of 30 concurrent channels and viewing of 2000 concurrent channels
	

	3
	First-level MCU
	ViewPoint 8660
VP9660

	Support for power supply backup 

Support for 64 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	4
	Second- or third-level MCU 
	ViewPoint 8650
VP9650
	Support for power supply backup

Support for 30 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	5
	Main site
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem 
	Ultra-wide angel of 91 degrees
Original resolution up to 5760 x 1080p

Coverage of the first-row conference table housing not less than 10 participants 
	

	6
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	7
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W
At least eight 4-inch speaker units
Command center sound pressure level met to the greatest degree 
	

	8
	
	Intelligent central control host
	Number of RS-232 ports: ≥ 7
Number of I/O ports: 8
9-inch pouch panel or larger
Implementation of central control and management on the devices in the command center 
	

	9
	Decision-making telepresence room
	TP3206-55
TP3218
	1080p50/60 co-optical center camera

3 x 55-inch narrow-gap display in a resolution of 1080p

Automatic 22-inch tabletop displays

Support for H.323 and SIP communications protocols 

Support for H.263 and H.264 video protocols 
	

	10
	Branch site
	TE40
	TE40 videoconferencing endpoint: 1080p60 dual stream

VPC600 HD camera: 1080p60

VPM220 microphone array: optimal pick-up range of six meters
	

	11
	Lower-level site
	TE30
	Integrated HD videoconferencing endpoint: camera, microphone, and codec in one
	


4.4.3  Surveillance Convergence Network
On the network shown in Figure 4-9, convergence of videoconferencing and surveillance systems is implemented.

Figure 4-9 Surveillance convergence network
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Table 4-3 Devices list
	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management

Graphical network status monitoring

Maximum number of manageable users: 500

Maximum number of concurrent user logins: 100

Maximum number of manageable devices: 200 

Support for capability expansion by license upgrade 
	

	2
	First-level MCU 
	VP8660
	Support for power supply backup 

Support for 64 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	3
	Second-level MCU 
	VP8650
	Support for power supply backup

Support for 30 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	4
	Surveillance command hobby
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem 
	Ultra-wide angel of 91 degrees
Original resolution up to 5760 x 1080p

Coverage of the first-row conference table housing not less than 10 participants 
	

	5
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	6
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W

At least eight 4-inch speaker units

Command center sound pressure level met to the greatest degree 
	

	7
	
	Intelligent central control host
	Number of RS-232 ports: ≥ 7

Number of I/O ports: 8

9-inch pouch panel or larger

Implementation of central control and management on the devices in the command center 
	

	8
	Decision-
making telepresence room
	TP3206-55
TP3218
	1080p50/60 co-optical center camera 

3 x 55-inch narrow-gap display in a resolution of 1080p 

Automatic 22-inch tabletop displays 

Support for H.323 and SIP communications protocols 

Support for H.263 and H.264 video protocols 
	

	9
	Branch site
	TE40
	TE40 videoconferencing endpoint: 1080p60 dual stream

VPC600 HD camera: 1080p60

VPM220 microphone array: optimal pick-up range of six meters
	

	10
	Lower-level site
	Room Presence telepresence
	Integrated design: camera, microphone, code, and display in one
	

	11
	Computer user
	TE Desktop
	Support for 720p
	

	12
	Mobile user
	TE Mobile
	Mobile client
	


4.4.4  UC and Telepresence Convergence Network
Note: This network solution is not promoted in areas outside China, and must be promoted with caution in China. For details, confirm with the R&D personnel.

On the network shown in Figure 4-10, the convergence of Huawei unified communications (UC) and telepresence systems is implemented.

Figure 4-10 UC and telepresence convergence network
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Table 4-4 Devices list
	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management 

Graphical network status monitoring 

Maximum number of manageable users: 500 

Maximum number of concurrent user logins: 100 

Maximum number of manageable devices: 200 

Support for capability expansion by license upgrade 
	

	2
	Collaborative conference server
	eMP/eCCAS
	RS2285 server
	

	3
	First-level MCU 
	ViewPoint 8660
VP9660
	Support for power supply backup 

Support for 64 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	4
	Second-level MCU 
	ViewPoint8650
VP9650
	Support for power supply backup

Support for 30 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	5
	UC server group
	UC service component
	E6000 blade server
	

	6
	Unified gateway
	U2980
	Multiple ports
	

	7
	Second-level IPPBX
	U1980
	
	

	8
	Surveillance command hobby
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem 
	Ultra-wide angel of 91 degrees

Original resolution up to 5760 x 1080p

Coverage of the first-row conference table housing not less than 10 participants 
	

	9
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	10
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W
At least eight 4-inch speaker units
Command center sound pressure level met to the greatest degree 
	

	11
	
	Intelligent central control host
	Number of RS-232 ports: ≥ 7

Number of I/O ports: 8

9-inch pouch panel or larger

Implementation of central control and management on the devices in the command center 
	

	12
	Decision-
making telepresence room
	TP3206-55
TP3218
	1080p50/60 co-optical center camera 

3 x 55-inch narrow-gap display in a resolution of 1080p 

Automatic 22-inch tabletop displays 

Support for H.323 and SIP communications protocols 

Support for H.263 and H.264 video protocols 
	

	13
	Branch site
	TE40
	TE40 videoconferencing endpoint: 1080p60 dual stream

VPC600 HD camera: 1080p60

VPM220 microphone array: optimal pick-up range of six meters
	

	14
	Lower-level site
	TE30
	Integrated HD videoconferencing endpoint: camera, microphone, and codec in one
	

	15
	IP phone
	7900 series
	
	

	16
	Analog phone compatibility component
	IAD132
	
	


4.4.5  Broadcast Industry Network
On the network shown in Figure 4-11:
· The HUAWEI MAX PRESENCE is deployed in television studios multiple locations to implement collaborative live broadcast.

· The panoramic telepresence is deployed in large interview studios to implement interaction between personnel geographically dispersed.

· Single-screen telepresence systems, TE series videoconferencing endpoints, or desktop endpoints are deployed in small expert studios, allowing flexible access from experts.

Figure 4-11 Broadcast industry network
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Table 4-5 Devices list
	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management 

Graphical network status monitoring 

Maximum number of manageable users: 500 

Maximum number of concurrent user logins: 100 

Maximum number of manageable devices: 200 

Support for capability expansion by license upgrade 
	

	2
	First-level MCU 
	ViewPoint 8660
VP9660
	Support for power supply backup 

Support for 64 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	3
	Second-level MCU 
	ViewPoint 8650
VP9650
	Support for power supply backup

Support for 30 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	4
	Large studio
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem 
	Ultra-wide angel of 91 degrees
Original resolution up to 5760 x 1080p

Coverage of the first-row conference table housing not less than 10 participants 
	

	5
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	6
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W

At least eight 4-inch speaker units

Command center sound pressure level met to the greatest degree 
	

	7
	
	Intelligent central control host
	Number of RS-232 ports: ≥ 7

Number of I/O ports: 8

9-inch pouch panel or larger

Implementation of central control and management on the devices in the command center 
	

	8
	Telepresence studio
	TP3206-55
TP3218
	1080p50/60 co-optical center camera 

3 x 55-inch narrow-gap display in a resolution of 1080p 

Automatic 22-inch tabletop displays 

Support for H.323 and SIP communications protocols 

Support for H.263 and H.264 video protocols 
	

	9
	Expert site
	TE40
	TE40 videoconferencing endpoint: 1080p60 dual stream

VPC600 HD camera: 1080p60

VPM220 microphone array: optimal pick-up range of six meters
	


4.4.6  Distance Education Network
On the network shown in Figure 4-12:
· The HUAWEI MAX PRESENCE is deployed in the center classroom to conduct seminars and onsite teaching.

· The HUAWEI MAX PRESENCE can interwork with campus surveillance systems.

· Recording servers are deployed to record and live broadcast lectures to enable distributed learning and offline learning.

Figure 4-12 Distance education network
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Table 4-6 Devices list
	No.
	Type
	Device Model
	Description
	Quantity

	1
	Management platform
	SMC2.0
	Structure-based user management, hierarchical and role-based user management 

Graphical network status monitoring 

Maximum number of manageable users: 500 

Maximum number of concurrent user logins: 100 

Maximum number of manageable devices: 200 

Support for capability expansion by license upgrade 
	

	2
	Recording server
	RSE6500
	Recording of 30 concurrent channels and viewing of 2000 concurrent channels
	

	3
	MCU
	ViePoint 8660
VP9660
	Support for power supply backup 

Support for 64 channels of 1080p30 universal transcoding access 

Support for capability expansion by license upgrade 
	

	4
	Main site
	HUAWEI MAX PRESENCE
	HUAWEI MAX PRESENCE camera subsystem 
	Ultra-wide angel of 91 degrees

Original resolution up to 5760 x 1080p

Coverage of the first-row conference table housing not less than 10 participants 
	

	5
	
	
	70-inch arc-shaped splicing screen 
	Ten (2 x 5) 70-inch DLP screens in 1080p resolution, narrow-gap (gap between screens less than 0.5 mm), 16:9, capability to display various scenarios in full view 
	

	6
	
	
	HUAWEI MAX PRESENCE audio subsystem 
	Continuous output power ≥ 200 W
At least eight 4-inch speaker units
Maximum compliance with sound pressure level requirements 
	

	7
	Panoramic telepresence site
	TP3206-55
TP3218
	1080p50/60 co-optical center camera 

3 x 55-inch narrow-gap display in a resolution of 1080p 

Automatic 22-inch tabletop displays 

Support for H.323 and SIP communications protocols 

Support for H.263 and H.264 video protocols 
	

	8
	Branch site
	RP200-55S/RP200-46S
	Room Presence system with an integrated support and support for 1080p HD dual stream
	

	9
	Computer user
	TE Desktop
	Support for 720p
	

	10
	Mobile user
	TE Mobile
	Mobile client
	


5  System Functions and Features
5.1  Powerful Collaboration and Command Functions

5.1.1  Flat Vertical Command
The HUAWEI MAX PRESENCE works with Huawei's comprehensive solution, allowing command personnel to give vertical command. The dedicated MCU implements codec for multi-level, multi-channel audiovisual streams, allowing simultaneous access from command centers, expert sites, decision-making telepresence rooms, and onsite mobile terminals at all levels. This enables the achievement of the following:
· Information is conveyed in a unified, real-time manner.
· Owners are notified of the commands timely and correctly.
· Resources are managed in a unified manner, and plans are executed as expected.

5.1.2  Strong Access Capability
Support for universal transcoding enables access from various endpoints, regardless of the protocols they use. The HUAWEI MAX PRESENCE is also interoperable with emergency command vehicles and handheld devices. In conjunction with Huawei unified gateways, the HUAWEI MAX PRESENCE allows access from endpoints on the PSTN, PLMN, 2G, and 3G networks.

5.1.3  Immersive Telepresence Experience
The system provides high-quality video with a resolution of 5760 x 1080 pixels and a frame rate of 60 fps. It is able to encode and decode three-channel stereo audio using the MPEG-4 Low Delay Audio Coder (AAC-LD) that supports a maximum sampling rate of 48 kHz. With Huawei's proprietary panoramic video collection technology, the entire site is presented to other sites completely. The acoustic system uses sound localization technology, allowing participants to identify the location of the person who is speaking, and thereby delivering an in-person experience. 

Adoption of the preceding technology brings the following benefits:
· Make command personnel feel as if they were on the scene, obtaining accurate onsite information in real time.
· Allow experts, executives, and command personnel to analyze the current situation timely and make quick decisions.
· Facilitate plan implementation and improve collaboration efficiency.

5.2  Flexible Convergence Capability

To increase enterprises' return on investment and facilitate future capacity expansion, the HUAWEI MAX PRESENCE offers flexible convergence capability:
· Offers interoperability with devices of mainstream videoconferencing suppliers, by complying with H.323 and SIP.
· Able to integrate with enterprise office systems, other videoconferencing systems (such as Microsoft Lync, IMB Sametime, and TIP-compliant endpoints), and surveillance systems (such as Huawei IVS, Hikvision, and Tiandy), by providing abundant API.
· Can access IMS or UC conferences.

Huawei videoconferencing systems provide abundant APIs and an open eSDK platform. eSDK is an integration platform Huawei Enterprise BG provides for its partners. With eSDK's open capability, standards-based interfaces, and integration plug-ins, Huawei partners can integrate Huawei's ICT channel products with their upper-layer applications more easily. This reduces the response time, development cost, and lead time.

5.3  Visual Scheduling

5.3.1  Visual Surveillance and Management
A touch-sensitive display is provided for surveillance systems. By working with the Huawei SMC2.0 and MCUs, users can operate the display to preview participants and surveillance video, and perform conference control operations, such as calling, disconnecting, and broadcasting a site.

Figure 5-1 Surveillance UI
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5.3.2  Visual Conference Scheduling
The HUAWEI MAX PRESENCE provides a touch panel to provide conferencing functions, such as SiteCall and conference controls. Unlike traditional conferences, conferences where the HUAWEI MAX PRESENCE is used do not require multiple control devices and operations do not involve multi-level menus. 

Figure 5-2 Touch panel UI
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From the touch panel, users can mute and unmute microphones and speakers, drag and scroll through sites, and perform the following conference control functions:
· Request and release chair control rights.

· View a site.

· Give the floor.

· Enable and disable voice activation by site or by speaker.

· Broadcast a site.

· View sites in turn.

· Switch the screen layout.

· Start and stop presentation sharing.
Figure 5-3 Conference control screen
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5.4  Large-Screen Display Layouts for Multiple Scenarios

With image integration and stitching technology, the HUAWEI MAX PRESENCE provide multiple display layouts to meet requirements in different scenarios.

Figure 5-4 Large-screen display layout
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· All-HD ultra-large screen display layout

In this layout, the 2 x 3 screens are combined to display one large HD video site, and the four screens display one HD video site each. This layout is applicable to the scenario where there is one most-important HD video site and multiple less-important HD video sites.

Figure 5-5 All-HD ultra-large screen display layout
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· All-telepresence ultra-large screen display layout

In this layout, all the 2 x 5 screens are combined to display one panoramic telepresence site (such as the TP3206-55 site) in full. This layout is applicable to the scenario where the participating sites are all panoramic telepresence sites.

Figure 5-6 All-telepresence ultra-large screen display layout
[image: image23.png]



· All-HD display layout

In this layout, each screen displays an HD video site, and 10 sites are displayed in total. This layout is applicable to the scenario where the participating sites are all HD video sites.

Figure 5-7 All-HD display layout
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· Telepresence+HD display layout (one video per screen)

In this layout, the 1 x 3 screens in the bottom center display one panoramic telepresence site (such as the TP3206-55 site) in full, and the other seven screens display one HD video site each. This layout is applicable to the scenario where the participating sites are a mixture of telepresence and HD video sites.

Figure 5-8 Telepresence+HD display layout
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5.5  Abundant Conference Initiation Modes

5.5.1  Video IVR
Participants can dial the unified access number to access the video IVR screen to easily join or create a conference.

Figure 5-9 Joining a conference from the video IVR screen
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Figure 5-10 Creating a conference from the video IVR screen
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5.5.2  Large-Conference Scheduling
Large, formal conferences can be managed by administrators. The administrators use the SMC2.0 to schedule, manage, monitor, and maintain multi-level conferences.

· The system automatically switch from the viewed site to the broadcast site while maintaining eye contact between participants and video in almost true-to-life dimensions. 

· Administrators can control conferences from the SMC2.0. Conferences can be attended by telepresence sites only or by both telepresence and traditional videoconferencing sites.

· The telepresence site can be displayed in continuous presence in various modes and layouts. 
This feature improves the conference experience. As continuous presence is widely applied in traditional video conferences, the system can seamlessly integrate with traditional conferences. 

5.5.3  Using the Special Service Number
If any participants fail to join a conference on time, they can dial the special service number to directly join the conference, without having to obtain the conference ID or other conference information.

5.5.4  Using the Ad Hoc Conference ID
If the participating sites cannot be determined in advance, a service management service user can define an ad hoc conference with a conference ID. Sites can then dial this conference ID to join the conference.

5.6  Efficient and Secure System

Dedicated Platform
The Huawei videoconferencing system's core communication components use a built-in dedicated platform and real-time operating system. As virus software can hardly exist in a real-time operating system, the Huawei videoconferencing system provides higher security and antivirus capability than other systems. 

Core communication components' main control boards are designed based on the field programmable gate array (FPGA). Such boards distinguish media streams from signaling streams, and forward the streams to specific service boards based on certain rules. The service boards process only IP packets that meet system requirements, effectively protecting the system against cyber storms.

Data Encryption
The system supports signaling and media streams using the 256-bit-key advanced encryption standard (AES), effectively preventing network attacks, such as interception.

Secure Access
HTTPS and SSH2 secure channels are used to maintenance devices. System upgrades are performed in FTTPS mode. These measures effectively prevent authorized logins and upgrades.

5.7  Outstanding Network Adaptability

5.7.1  Super Error Concealment
The IP domain is technology-driven, with disruptive technologies emerging frequently. Network quality issues, with varying degrees of severity, often occur during transmission, especially transmission over public networks. For services demanding real-time video, network quality is immensely influential in the service experience. When packet loss occurs, the audiovisual quality will suffer. 

Huawei developed the proprietary Super Error Concealment (SEC) 3.0 technology that equips Huawei's videoconferencing systems with high network adaptability.
Table 5-1 compares Huawei products' video quality against that provided by other vendors' products at different packet loss rates.
Table 5-1 Video quality comparison
	Packet Loss Rate
	Huawei Product
	Other Vendor's Product

	3% to 5%
	Deterioration is unnoticeable.
	Deterioration is noticeable but not obvious.

	5% to 10%
	Deterioration is unnoticeable.
	Video experiences serious deterioration.

	10% to 20%
	Deterioration is noticeable but not obvious.
	Video quality is poor and communication cannot continue.


Videoconferencing products that use SEC can have better QoS assurance than those without SEC.

5.7.2  Intelligent Rate Control
The increasing maturity of IP technology has been improving the popularity of next-generation network (NGN) services. While enriching people's lives, these services impose great bandwidth requirements. Videoconferencing products are used for audiovisual communication; they can deliver a premium experience only when the bandwidth is sufficient. Considering the unstable network condition, Huawei's videoconferencing products are designed with the network bandwidth adaptation function. 

The Huawei videoconferencing system collects statistics on the audio and video packet loss in real time. When the packet loss ratio reaches the predefined threshold, the system enables the Intelligent Rate Control (IRC) strategy, to deliver the best possible performance with the bandwidth currently available. During IRC, the system uses either of the following methods to know the accurate network traffic:
· Calculate the received video and data streams in real time.
· Use specific algorithms based on the obtained packet loss ratio.
After obtaining the network traffic, the system can appropriately decrease (when there is insufficient network bandwidth available) or increase (when the bandwidth available increases) the transmission rate. 

When the call bandwidth is greater than the network bandwidth available, or when the network condition is unstable, the IRC technology enables the system to provide a premium conference experience while utilizing network resources to the maximum. The IRC process is fast, ensuring the conference continuity with optimal quality.

5.7.3  Network Monitoring (NLog)
QoS of the bearer network has a great impact on the videoconferencing system's performance. When packet loss occurs, the audio and video quality will suffer, and users may notice interruptions of transmission or artifacts. 

When the videoconferencing service quality deteriorates, system administrators must be able to quickly diagnose the packet loss issue and accordingly improve the QoS. NLog is a powerful network diagnostics tool to serve this purpose, improving system troubleshooting efficiency and reducing maintenance costs. 

NLog collects statistics on audio and video packet loss in conferences. When audio or video quality issues occur at a site, maintenance personnel can check these statistics to identify the faulty. For active conferences, the statistics are refreshed and displayed in charts in real time. For conferences that already ended or not yet start, statistics are static. With NLog and cooperation between the video terminal, MCUs, and SMC2.0, each site's packet loss and status change throughout the conference can be recorded. 

Figure 5-11 NLog
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5.7.4  Reconnect on Disconnect
When a network connection is disconnected, the HUAWEI MAX PRESENCE behaves as follows:
· If the connection restores within 30 seconds, recover the conferencing functions and continue the conference. 

· If the disconnection lasts over 30 seconds, exit the conference.
When the network recovers, the system can dial the special service number to re-join the conference.
· If the MCU where the system resides loses power, the system can still re-join the conference after the power is restored. 
6  Criteria and Recommendation for HUAWEI MAX PRESENCE Rooms
6.1  Room Space

The HUAWEI MAX PRESENCE can be flexibly deployed based on conference room layouts. This document uses the HUAWEI MAX PRESENCE with 2 x 5 70-inch DLP screens as an example.
· Minimum room dimensions (H x W x D): 3000 mm x 15000 mm x 7800 mm (118.11 in. x 590.55 in. x 307.09 in.)
· Recommended room dimensions (H x W x D): 3000 mm x 17200 mm x 13000 mm (118.11 in. x 677.16 in. x 511.81 in.)
· Maximum room dimensions (H x W x D): 3200 mm x 25000 mm x 13200 mm (125.99 in. x 984.25 in. x 519.68 in.)
6.1.1  Minimum Room Dimensions
The minimum room dimensions (H x W x D) are 3000 mm x 15000 mm x 7800 mm (118.11 in. x 590.55 in. x 307.09 in.). No irremovable objects, such as columns, are allowed to occupy the equipment area or the circulation zone around participants' chairs. 

· The HUAWEI MAX PRESENCE room is able to house 12 participants. The arc-shaped splicing conference table comes with 12 goose neck microphones.

· The HUAWEI MAX PRESENCE's large screen is composed of 10 (2 x 5) 70-inch DLP screens. This screen has an overall width of 7750 mm (305.12 in.). To ensure the optimal viewing experience, the distance between the first-row conference table and screen is about 4800 mm (188.98 in.).

· The panoramic image collection device (panoramic camera with an ultra-wide angel of 93 degrees) is installed right below the 2 x 5 arc-shaped splicing screen and is about 1000 mm (39.37 in.) away from the ground. Therefore, the device does not block the screen. 

· Four speakers are evenly installed below the 2 x 5 arc-shaped splicing screen.

· The depth of the equipment cabinet of the 2 x 5 arc-shaped splicing screen is about 900 mm (35.43 in.), and a pathway with a width of at least 1000 mm (39.37 in.) must be reserved at the equipment repair area as the device maintenance space and cabinet space. Figure 6-1, Figure 6-2, and Figure 6-3 show the specific layouts. 

Figure 6-1 Floor plan of an HUAWEI MAX PRESENCE room with minimum dimensions
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Figure 6-2 Elevation of an HUAWEI MAX PRESENCE room with minimum dimensions
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Figure 6-3 Effect picture of an HUAWEI MAX PRESENCE room with minimum dimensions
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6.1.2  Recommended Room Dimensions
The recommended room dimensions (H x W x D) are 3000 mm x 17200 mm x 13000 mm (118.11 in. x 677.16 in. x 511.81 in.). No irremovable objects, such as columns, are allowed to occupy the equipment area or the circulation zone around participants' chairs. The following room specifications are based on the dimensions of the HUAWEI MAX PRESENCE devices, application scenarios, and professional acoustic and optical principles:

· The HUAWEI MAX PRESENCE room is able to house 60 participants. The first-row arc-shaped splicing conference table is able to house 12 participants and comes with 12 goose neck microphones. Other conference tables also adopt the arc-shaped splicing design. 

· The HUAWEI MAX PRESENCE's large screen is composed of 10 (2 x 5) 70-inch DLP screens. This screen has an overall width of 7750 mm (305.12 in.). To ensure the optimal viewing experience, the distance between the first-row conference table and screen is about 4800 mm (188.98 in.).

· The panoramic image collection device (panoramic camera with an ultra-wide angel of 93 degrees) is installed right below the 2 x 5 arc-shaped splicing screen and is about 1000 mm (39.37 in.) away from the ground. Therefore, the device does not block the screen. 

· Four speakers are evenly installed below the 2 x 5 arc-shaped splicing screen.
· A dedicated rostrum with seats is added in front of the 2 x 5 arc-shaped splicing screen. 

· The depth of the equipment cabinet of the 2 x 5 arc-shaped splicing screen is about 900 mm (35.43 in.), and a pathway with a width of at least 1000 mm (39.37 in.) must be reserved at the equipment repair area as the device maintenance space and cabinet space. Figure 6-4, Figure 6-5, and Figure 6-6 show the specific layouts. 

Figure 6-4 Floor plan of an HUAWEI MAX PRESENCE room with recommended dimensions
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Figure 6-5 Elevation of an HUAWEI MAX PRESENCE room with recommended dimensions
[image: image33.png]v o

“

70-inch DLP screen

Main Speaker

Co-optical Center camera
Bass Speaker

-
— T -
8 - s
— D ——
—5
= N
—
) " o
), 1200

Side Elevation




Figure 6-6 Effect picture of an HUAWEI MAX PRESENCE room with recommended dimensions
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6.1.3  Maximum Room Dimensions
The maximum room dimensions (H x W x D) are 3200 mm x 25000 mm x 13200 mm (125.99 in. x 984.25 in. x 519.68 in.). No irremovable objects, such as columns, are allowed to occupy the equipment area or the circulation zone around participants' chairs. The following room specifications are based on the dimensions of the HUAWEI MAX PRESENCE devices, application scenarios, and professional acoustic and optical principles:

· The HUAWEI MAX PRESENCE room is able to house 87 participants. The first-row arc-shaped splicing conference table is able to house 12 participants and comes with 12 goose neck microphones. Other conference tables also adopt the arc-shaped splicing design. 

· The HUAWEI MAX PRESENCE's large screen is composed of 10 (2 x 5) 70-inch DLP screens. This screen has an overall width of 7750 mm (305.12 in.). To ensure the optimal viewing experience, the distance between the first-row conference table and screen is about 4800 mm (188.98 in.).

· The panoramic image collection device (panoramic camera with an ultra-wide angel of 93 degrees) is installed right below the 2 x 5 arc-shaped splicing screen and is about 1000 mm (39.37 in.) away from the ground. Therefore, the device does not block the screen. 

· Four speakers are evenly installed below the 2 x 5 arc-shaped splicing screen. Fill speakers can be added to the back of the HUAWEI MAX PRESENCE room. 

· A dedicated rostrum with seats is added in front of the 2 x 5 arc-shaped splicing screen. 

· The depth of the equipment cabinet of the 2 x 5 arc-shaped splicing screen is about 900 mm (35.43 in.), and a pathway with a width of at least 1000 mm (39.37 in.) must be reserved at the equipment repair area as the device maintenance space and cabinet space. Figure 6-7 shows the floor plan. 

Figure 6-7 Floor plan of an HUAWEI MAX PRESENCE room with maximum dimensions
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6.2  Illumination Requirements

The HUAWEI MAX PRESENCE supports 720p and 1080p video, which imposes high requirements on HUAWEI MAX PRESENCE room illumination. If the room is lit poorly, video noise will be apparent and the perceived video quality will suffer. Appropriate illuminance distribution is also an important factor that helps create high three-dimensional quality of participants. 
An HUAWEI MAX PRESENCE room must meet the following illumination requirements:
· Illumination requirements for the first-row conference table are as follows:
· Vertical illuminance: 350±50 lux
· Horizontal illuminance: 700±100 lux
· Uniformity of illuminance: > 0.7

· Illumination requirements for other conference tables are as follows:
· Vertical illuminance: 300±50 lux
· Horizontal illuminance: 550±100 lux
· Uniformity of illuminance: > 0.7

· When the illuminance ratio between the vertical illuminance and horizontal illuminance is smaller than 2, the three-dimensional quality of participants is high. Contour illuminance makes the face and shoulder contour clearer and more vivid.

· Tricolor light sources are used to ensure high luminous efficiency and good color reproduction. The color rendering index (CRI) is higher than or equal to 85, and the color temperature is 4000 K. Diffuse lighting is recommended.

Figure 6-8 Illumination
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6.3  Wall Requirements

· Video wall: In principle, this wall must be designed to a style and provide the sound insulation function. The sound absorption function is not required. The steel structure having dry-hanging aluminum plates in a thickness not less than 2.5 mm (0.10 in.) is used, with electrostatic fluorocarbon paint sprayed on the surface. Dedicated strakes are installed around the edges of the arc-shaped splicing screen. 

· Foreground wall: This wall must be designed to a style and provide the sound insulation function. The sound absorption function is not required. The base must use the following scheme: waterproofing+joist+15 cm blockboard+30 cm fireproof sponge+beige fabric veneer. If wooden joists are used, they must have waterproof and fireproof treatments. 

· Background wall: This wall must have a sound-absorbing soft pack installed. The base must use the following scheme: waterproofing+joist+15 cm blockboard+30 cm fireproof sponge+beige fabric veneer. If wooden joists are used, they must have waterproof and fireproof treatments. 

· Glass wall: This wall must be frameless and use 12 mm (0.47 in.) toughened and switchable glass. Curtains are installed in front of the wall. 

· Window: Each window must be installed with a pelmet and window shades. 

6.4  Floor Requirements

Flatten the floor before carpeting. Ensure that the carpet you use is fireproofing and secured by the baseboards without tilts. To protect the carpet at the entrance, secure the carpet edge using aluminum alloy bead boards. Ensure that the carpeting has no gaps that can be easily noticed. The carpet must meet the following requirements: 
· Environmentally friendly
· Electrostatic discharge preventive
· Pile height of 6 mm (0.24 in.)
· Density ranging from 700 g/m2 to 1000 g/m2
6.5  Power Supply and Network Infrastructure Requirements

The total power reserved for the equipment cabinet and ultra-large screen must be more than or equal to 6000 W. The following must be reserved on the floor behind the equipment cabinet: 
· At least six 220V/10A wall-mounted power sockets (two for the equipment cabinet and four for the ultra-large screen)
Each wall-mounted power socket must have one power distribution circuit and is controlled using an independent air switch. 
· Two standard RJ45 ports
· One PSTN telephone port
In addition, ground terminals must be reserved behind the equipment cabinet. 
One power socket must be reserved on the video wall and behind the panoramic camera, supplying power to the camera. Three power sockets must be reserved on the floor beneath the first-row conference table.
6.6  Decoration Style

6.6.1  Material and Color Scheme
As an HUAWEI MAX PRESENCE room is equipped with many high-tech and edge-cutting devices, a modern, concise, and bright style is used in the room. All dimensions in the room are calculated using scientific methods.
· Principles of material selection: Modern high-tech environmentally-friendly composite materials are used in most places while natural logs, leather, and fabric carpets are used for some places. The comparison between different materials and textures is to produce beauty. The use, combination, and transition of various materials aim to create a high quality but concise atmosphere. 

· Principles of color matching: All dimensions in the room are calculated using scientific methods. To meet diversified requirements, skin color is the predominant color. Based on the complementary relationships between colors as well as image collection and identification features, the base colors are light blue and beige. Walnut and maple wood veneers with white paint brushed are used on the surface of walls. The furniture is in log color and is inlaid with beige leather.

6.6.2  Style Design
An HUAWEI MAX PRESENCE room uses warm-toned furniture. On the surface of walls, dark walnut wood veneers are used together with beige hard packs. All these contribute to a concise and bright style. In addition, warm tones are used in most places in the room, making the room even more open and brighter. 
6.6.3  Wall
· The color of walls in an HUAWEI MAX PRESENCE room can be wheat, light blue, or squirrel gray. The background wall of all HUAWEI MAX PRESENCE rooms under the same contract must be in the same color. Wheat is recommended. The following table lists the wall colors and pantone values. 
	Pantone 728 (wheat)
	[image: image37.jpg]




	Pantone 3015 (light blue)
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	Pantone 424 (squirrel gray)
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· It is recommended that the entrance door be located in one of the sidewalls and be close to the equipment area. Use a wood door that is 1000 mm (39.37 in.) wide and provides excellent sound insulation as the entrance door. Do not use plywood doors or glass doors. No matter whether the entrance door is on a side wall or background wall, once the door can be captured by the camera, apply sound-absorbing cloth on the inner side of the entrance door and ensure that the cloth on the door is the same as the fireproofing cloth on the walls.

· The gross weight of the HUAWEI MAX PRESENCE is more than or equal to 1500 kg. Therefore, floors made of wood or ceramic tiles are unacceptable. It is recommended that you use a well leveled concrete floor and lay a carpet on the entire floor. The carpet must be made of dark-gray, high-density, fireproof, and environmentally-friendly chemical fiber. After the carpet is laid on the entire floor, ensure that the pile height is 6 mm (0.24 in.), and the density is 700–1000 g/m2. Figure 6-9 shows an example.

Figure 6-9 Example of a carpet
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· Baseboards must be installed in an HUAWEI MAX PRESENCE room after carpeting. Ensure that the baseboards cover the carpet edges. Use wooden baseboards that have the same grains as the wainscot wall. The baseboards are 50 mm (1.97 in.) in height and1.5 mm (0.06 in.) in thickness.

7  Introduction to the HUAWEI MAX PRESENCE
7.1  System Components

7.1.1  Panoramic and Seamless Camera
The TC330, co-optical center camera independently developed by Huawei, removes conventional resolution and viewing angle limits. The camera uses the industry-leading 2-megapixel and 2/3 type CMOS imaging chip to capture 48:9 video in 5760 x 1080p resolution at 60 fps. The camera incorporates leading noise reduction technology to ensure that the captured video is of high quality, and conference participants are displayed shadow-free in almost true-to-life dimensions and can make eye contact, creating a true "across-the-table" conference experience. 
Incorporating the unique prism reflective technology, the camera converges the optical centers on one virtual co-optical center. This resolves a traditional tri-lens camera's image overlap and splitting issues that were used to be insurmountable.
Figure 7-1 Image overlap and splitting issues
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Figure 7-2 Difference between a Huawei co-optical center camera and a common tri-lens camera
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The co-optical center camera compensates for video differences and the small depth of field (DOF) caused by stitching images from three independent cameras. It prevents video disturbance from the environment, light, background color, and color temperature to seamlessly integrate HD video on ten large-DOF displays.
Figure 7-3 Video in full view
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7.1.2  Telepresence Host
The telepresence host TH501 independently developed by Huawei and runs VxWorks, an embedded operating system with industry-leading security, to centrally manage the components of the HUAWEI MAX PRESENCE.
7.1.3  New Generation HD Codec
The HUAWEI MAX PRESENCE incorporates the TE80, a new generation telepresence engine dedicated for Huawei three-screen immersive telepresence systems. Compared with a traditional telepresence system that uses three codecs, the HUAWEI MAX PRESENCE is more integrated, consumes less power, and provides better performance. The TE80 supports super powerful codec capabilities: three channels of 1080p60 video and one channel of 1080p60 presentation. 

Figure 7-4 TE80
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The TE80 uses H.264 HP and Huawei's Video Motion Enhancement (VME) 2.0 technology to implement 1080p30 codec even when the bandwidth is only 3 Mbit/s. The TE80 uses H.264 Scalable Video Coding (SVC) and super error concealment (SEC) 3.0 to provide an optimal audio-visual conference experience even when the packet loss reaches 20%. 
	Communications Protocols and Interface

	Communications frameworks
	ITU-T H.323, IETF SIP

	Video protocols
	H.263/H263+, H.264 BP, H264 HP, H.264 SVC

	Audio protocols
	AAC-LD, G.722, G.711, G.728 

	Video resolutions
	1080p 50/60fps, 1080p 25/30fps, 1080i 50/60fps, 720p 50/60fps, 720p 25/30fps, 4CIF/4SIF, 2CIF/2SIF, CIF/SIF

	Dual stream protocols
	H.239, BFCP

	Other communications protocols
	H.225, H.233, H.235, H.241, H.245, H.281, H.283, H.350, H.460, T.140

	Network transmission protocols
	IPv6/IPv4, TCP/IP、FTPS, DHCP, SNMP, HTTP, HTTPS, Telnet, SSH, PPPoE, RTP, RTCP

	LAN interface
	IEEE 802.3/u 100/1000M


7.1.4  (Optional) Multi-Functional Rostrum
The multi-functional rostrum of the HUAWEI MAX PRESENCE incorporates the high-quality conference table, touch panel, embedded microphones, multi-functional sockets, and tabletop buttons. The overall appearance is simple and sleek. As the rostrum is separated from the assembly components, it can be deployed, assembled, and disassembled quickly and flexibly in various scenarios.
Professional Design

The transparent technological design of the multi-functional rostrum creates an in-person, face-to-face conference experience by simplifying the length-width-height ratio, imaging principle, desktop shape, and image stitching.
User-Centered Design
The multi-functional conference table is designed based on the best practices of user-centered design (UCD) experts. Cables and devices are embedded, which improves aesthetics and the conference environment. With ergonomic design, the entire HUAWEI MAX PRESENCE works harmoniously, offering an optimal viewing angle without affecting the capture of local video. 
7.1.5  Ultra-Large Screen
The HUAWEI MAX PRESENCE's ultra-large screen is composed of 10 (2 x 5) 70-inch Digital Lighting Progress (DLP) screens, which meet the following requirements:
· Brightness: ≥ 1000 ANSI
· Resolution: 1920 x 1080 pixels
· Aspect ratio: 16:9
· Dot-matrix display
· Service of life: 60000 hours
· Splicing gap: ≤ 0.5 mm (0.02 in.)
· Static contrast ratio: 2000:1
· Cross-screen display: supported
· Signifying of roaming state: supported
· Ability to display dialog boxes: supported
This display system can cooperate with a hybrid matrix to switch between videos or cooperate with Huawei multipoint control unit (MCU) to provide multiple displays modes, satisfying the usage requirements in difference scenarios.
7.1.6  MAX Control Subsystem
The HUAWEI MAX PRESENCE comes with the central control host and touch panel to facilitate basic operations, such as powering on or off the system and switching signals. In addition, one console and two computers are deployed at the back end of the conference room to ensure reliable control over the entire system.
7.1.7  MAX Audio Subsystem
The MAX audio subsystem adopts linear wall-mounted speakers. To ensure audio quality and sound uniformity, three pairs of linear wall-mounted speakers are installed at a horizontal diffusion angle of 180 degrees. The MAX audio subsystem is adjustable based on conference room layouts.
Wireless digital microphones or hand in hand wired microphones can be used, depending on the conference room space and number of participants.
7.2  System Cabling

Figure 7-5 System cabling
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8  Introduction to Huawei Videoconferencing Products
8.1  Overview

Nowadays, Huawei is one of the three enterprise converged communications solution providers (the other two providers: Cisco and Avaya) that have end-to-end capabilities to independently develop "voice+audio+enterprise UC" products. As a world-leading video communications solution provider, Huawei has released five generations of videoconferencing products since the official release in 1993 of the ViewPoint series of videoconferencing products, and Huawei has acquired over 600 patent hearings and over 200 patents in the video communications field. In addition, Huawei is holding Reporter and Editor positions in a number of international standardization organizations, such as International Telecommunication Union (ITU), Moving Picture Experts Group (MPEG), and 3rd Generation Partnership Project (3GPP). 
Huawei's videoconferencing products have been widely used in various industries around the globe, such as government, financial services, education, energy, medical, and telecom. Many of these customers are among the world's 500 most successful companies. Outstanding annual industry appraisals from authoritative third party organizations have led to Huawei being awarded the "Asia Pacific Award for Market Share Advancement Award in the Videoconferencing Infrastructure Systems Market" award in 2008, and winning the "Greater China Market Leadership Award Videoconferencing Endpoints Market" award two years running in 2009 and 2010. In 2011, Huawei was presented with two major awards, the "Technology Innovation in Video Conferencing of the Year" and "Leadership in Telepresence Market of the Year (APAC)" awards. Huawei boasts outstanding industry leadership, technological creativity, customer service, and tactical product development, all of which has pushed Huawei to the front ranks of the industry.
As of the end of 2012, global orders of Huawei videoconferencing devices have exceeded 130,000 sets, with total telepresence system sales accounting for over 5000 units. As global mainstream videoconferencing providers, Huawei videoconferencing products and solutions have already been adopted in over 45 countries and regions around the world, and have successfully entered the European and North American markets, as well as the markets of a number of other developed nations. Expert third party reports show that Huawei's videoconferencing solutions market share is currently among the top three globally, and second in the telepresence market.
8.2  List of Huawei Telepresence Customers

(Note: The following customer list includes some of the customers that have purchased Huawei telepresence products to July 30, 2012. When preparing the final scheme, modify the list as required. For more detailed customer list, see the xx available at http://3ms.huawei.com.)
Huawei launched its first telepresence system in April 2009. By 2012, over 5000 telepresence systems have been sold globally, serving industrial and other customers including the following. 
Operator Customers in China
	China Mobile
	Jiangsu Mobile
	Inner Mongolia Mobile
	Shanghai Mobile

	Zhejiang Mobile
	Henan Mobile
	Chongqing Mobile
	Hebei Mobile

	Shanxi Mobile
	Guangdong Mobile
	Beijing Mobile
	Jilin Mobile

	Hohhot Mobile
	Hubei Mobile
	Guangxi Mobile
	Shaanxi Mobile

	Shandong Mobile
	
	
	

	Shanghai Telecom
	Zhejiang Telecom
	Yunnan Telecom
	Chongqing Telecom

	Jiangxi Telecom
	Tianjin Telecom
	Inner Mongolia Telecom
	Hubei Telecom

	Henan Telecom
	Shandong Telecom
	Xinjiang Telecom
	Hainan Telecom

	Hebei Telecom
	Shaanxi Telecom
	Luzhou Telecom
	Fujian Telecom

	Sichuan Unicom
	Hainan Unicom
	Shanghai Unicom
	Henan Unicom

	Yunnan Unicom
	Hubei Unicom
	Shandong Unicom
	Zhejiang Unicom

	Shaanxi Unicom
	Guangxi Unicom
	
	


Industry Customers in China
	ZB (first-level governmental network)
	China-Europe International Business School (CEIBS)
	Phoenix TV
	Haidian District government

	Heilongjiang Bureau of Quality Supervision
	Shenzhen Pingshan New District Management Committee
	Ministry of Foreign Affairs of the People's Republic of China
	Chinese People's Political Consultative Conference National Committee

	Shanxi Lingzhi Group
	Yunnan High Court
	Guangdong Provincial Party Committee
	State Grid

	Hi Di Lao Hot Pot
	ASPire Holdings
	Yunnan Communications Administration
	Administration of Press, Publication, Radio, Film, and Television of Shandong Province

	Bank of China
	
	
	


Customers Outside China
	Telefonica
	Aerovías de México
	MTN (Côte d'Ivoire)
	LTT (Libya)

	Etisalat (The United Arab Emirates)
	Turk Telekom
	Venezuelan Government
	Polsat (Poland)

	Dummy Customer-Finance (Netherlands)
	The Ministry of Communications (Ghana)
	Committee National Technologies and Information (Angola)
	MINISTRY OF POLICE AFFAIRS OF THE FEDERAL GOVERNME (Nigeria)

	BT Italia S.p.A.
	Samart Telcoms Public CO., LTD. (Thailand)
	Banco Santander (Spain)
	Office National Electricity Maroc (Morocco)

	Mexico Government
	MAINBLE ENTERPRISES LIMITED (Russia)
	India CESC Ltd (India)
	India TULIP TELECOM LTD. (India)

	Radiomovil DIPSA S.A.de C.V. (Latin America)
	Australia AARNet Pty Ltd (Australia)
	Brazil Claro
	Colombia AM

	Global Crossing (West Europe)
	Malaysia Maxis Mobile Services Sdn Bhd
	Venezuela Ministry of Foreign Affairs
	AM-Telmex (Mexico)

	Telefonica
	BPCE (France)
	Dummy Customer-Energy (Global Common Use) (Britain)
	VODAFONE GROUP SERVICES LIMITED (Britain)


Acronyms and Abbreviations
	Acronym and Abbreviation
	Full Name

	AEC
	Acoustic Echo Cancellation

	AGC
	Automatic Gain Control

	ANS
	Automatic Noise Suppression

	DLP
	Digital Light Processing

	IRC
	Intelligent Rate Control

	RoD
	Reconnect on Disconnect

	SEC
	Super Error Concealment

	VME
	Video Motion Enhancement


	
	
	



