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1. Executive Summary

The use of the term high-quality can be difficult to quantify as it dependant on the context, the users experience and their expectations. For the purposes of this document, it can be regarded as a quality that produces a similar or better experience to that provided by the existing Telindus ATM Cellstack products currently in use within the lecture theatres, both at the Glasgow and Crichton Campus. This can subjectively be regarded as a quality close to that of domestic television.
MPEG2 has traditionally been the domain of high quality videoconferencing systems. This uses the same technology as DVD and digital television, though it was never designed to work in a network environment where data could be lost, it works okay, providing the network meets its exacting requirements. It is also clear that current developments in MPEG4 technology, which many H.323 videoconferencing systems are already adopting, will produce higher quality video and sound without creating a significant demand on network bandwidth.

There is a clear need for high quality videoconferencing to replace the existing high quality teaching system and also for other high quality applications. It would be strategic to align ourselves with the JANET community by adopting the IP industry standard H.323 technology. This allows us to participate with sites out with our GU teaching community without the added complexity of in-house gateway solutions. Although it can be argued that current H.323 systems represent a drop in quality from the existing Cellstack systems, there are many benefits acquired by adopting an IP based system, these include simplified management by SNMP and web as well as remote scheduling and diagnostics. Data sharing is simplified using the latest standard for transmitting XGA images). The network infrastructure is aligned with the current backbone and local area network technology, (ATM will be retained for the wide area network for the Crichton campus, but can be decommissioned on the main Campus.

2. Recommendations

In order to meet our obligations within the current academic climate and in respect of the challenge with the burgeoning ‘future shape’ initiative it is important that we strive to maintain and improve our current overflow systems and distance delivery.

It is recommended that:

· Existing ATM systems are replaced with IP-based H323 systems which adopt or have a roadmap to utilise MPEG4 technology.

· IP-based H323 videoconferencing is adopted as the University’s recommended solution for high quality videoconferencing

· MCU obtained to facilitate multi-site connections, management and scheduling of videoconference lectures. 

· The University identifies staff to be responsible for the security and integrity of H323 systems

· A recurrent budget is sought to replace videoconferencing equipment on a regular basis. A period of 5 years may be deemed appropriate.

· A recurrent budget is sought to ensure that existing videoconferencing equipment is kept in good working order through regular maintenance.

3. Background

With the current stakeholder-driven climate of promoting excellence in learning, teaching and research, it has become incumbent upon our institution to ensure that we are providing the necessary high-quality resources to meet our academic and educational objectives, whilst developing our learning and teaching strategies.  This is particularly evident when analysing the necessary requirements to ensure that we are meeting our obligations when attempting to provide the requisite tools for facilitating learning methodologies such as virtual learning environments, part-time open and distance learning, e-learning, flexible teaching modes, innovation in the learning environment, widening access and lifelong learning, amongst others.  

The use of high-quality 2-way media-rich videoconferencing technology, in tandem with traditional hard-wired 1-way video/ audio distribution systems, will ensure that we are maintaining and developing effective systems in order to attain our academic desires. 

At present, the University utilises its ATM network to facilitate the operation of K-Net Cellstacks to provide high quality 2-way ‘live’ videoconferencing links both for ‘overspill’ lecture theatres at Gilmorehill and for the delivery of lectures to the Crichton Campus in Dumfries. These systems are now ‘legacy’ and require to be replaced by alternative technologies, which will maintain existing functionality and provide opportunity for realising the objectives detailed above.
4. Technologies

There are currently two main campus methodologies that can allow lectures to be simultaneously disseminated to various venues:

The primary system uses network-based technologies, in particular H.323, or the more specialised MPEG solutions.  This system provides a solution where locations are physically separate, either within or outside the main Gilmorehill campus. Such a system allows for 2-way, interactive communications and the delivery of media-rich content. MCU systems are available which will allow the simultaneous linking of multiple sites and provide link scheduling and management

The secondary system uses a traditional hard-wired audio and video signal path distribution system utilising distribution amplifiers, switchers and patch panels, etc.  This solution is appropriate for a single location.

5. Current Position

As noted above, the University has (using the legacy ATM Cellstack equipment) the capability to videoconference between the following locations:

· Western Infirmary Lecture Theatre

· Boyd Orr ‘B’ Lecture Theatre

· Kelvin 2/57 Lecture Theatre

· Crichton Campus Rutherford/ McCowan Building Seminar Rooms 1 & 3

For a videoconference to be established, these locations require to have their Cellstacks linked manually. This is currently undertaken by the Network Operators locate in Computing Service.

When necessary, this ‘Cellstack island’ can be augmented by the addition of locations served by our Tandberg systems.  This incorporates the Joseph Black Main Lecture Theatre, the Wolfson Medical School Seminar Room 1 and Crichton Rutherford/ McCowan Building House Seminar Room 217.  However, these additions are labour-intensive and are achieved by utilising the temporary set-up of a mobile codec, patch cables, gateways and other ancillary equipment.  

There are various areas throughout the main campus whereby a basic one-way hard-wired video/ audio overflow system can be provided, i.e.:

· Between the 3 locations within the Western Infirmary Lecture Theatre complex

· Between the 3 locations within the Sir Charles Wilson complex

· Between various locations within the Boyd Orr building

· Between 3 locations within the Adam Smith building

· Between locations within the Joseph Black building

· Between the Bute Hall, Randolph Hall, Hunter Halls, Visitor’s Centre and the Cloister’s stairwell

· Between the Gloag Lecture Theatre and the Moot Court

· Between some locations in the Dental School

Again, these are labour-intensive since, on most occasions, time has to be allotted to set the systems up; in addition, at most times, technical support staff will be required to be present in order to enable switching and other manual tasks.  

6. Implications

In order to facilitate larger class numbers, take advantage of distance learning opportunities, and to promote our abilities to provide flexible teaching methods it is vital that we maintain our existing primary and secondary overflow systems and continue to augment them with new, 2-way interactive solutions.  Without some of these systems in place, there is a possibility that some forms of courses would have to be altered or even abandoned; in addition, the prevalent problem of the same lectures being repeated 2 or 3 times daily, and the detrimental effect that this has on lecturing staff, could be somewhat alleviated.   

6.1 Benefits

· Facilitation of larger class numbers

· Improvement of existing distance delivery of lectures through increased systems flexibility, especially media-rich materials

· Avoidance of lecture repetition
· Facilitation of more media-rich distance learning courses
· Saved staff costs (Crichton Campus for example could require up to 5 or 6 additional lecturing posts together with ancillary admin support) 
· Increased flexibility through the ability to offer courses, via distance learning, to a wider, disparate audience
· Automatic conference scheduling, removing the requirement for Network Operators to establish each conference manually

· Management and monitoring of conferences to ensure quality of service is maintained

· The University will adopt the same H323 technologies in use by the rest of the JANET community, which will expand the potential for inter-institutional communications and collaboration

6.2 Disadvantages

· Potential for relatively high initial setup costs, e.g. upwards of £50k to equip a new location, however the locations noted above which already have Cellstack installations have the AV infrastructure to incorporate replacement systems relatively cheaply

· Recurring equipment replacement costs

· Recurring codec maintenance budgets

· Potential failure of overflow systems (as at present)

6.3 Security

There are security implications for any system connected via the University networks, especially those using TCP/IP as a transport. As far as H323 is concerned there have been security issues identified (CERT® Advisory CA-2004-01 Multiple H.323 Message Vulnerabilities, 13/01/2004). CERT recommend that vendor supplied patches and updates be monitored and applied where appropriate.
