JANET QoS Development Project

First Report from APU

1.
Recent Developments

Since the original proposal, in Annex A below, a number of significant developments have taken place. These include the following

· Almost a 100% increase in the number of internal video-conferencing units together with the development of multi-pointing support for them.

· The deployment of cordless IP telephones in the new Business School in Chelmsford

· The acquisition of a MITEL 3300 switch to support these

· Resolution of the problem with the CISCO 7206 mentioned in the proposals.

2.
Future Developments

As stated in the original proposal APU currently has a BT Megastream which costs about £20K p.a. and which connects its Cambridge and Chelmsford sites and carries the voice traffic between them. As part of the fit-out of the new Business School, mentioned above, APU has acquired a MITEL 3300 switch which is part of the equipment used to convert between IP telephony and analogue. Staff in the new building are using cordless, IP telephones, which is why this is needed.
APU now proposes to purchase a second Mitel 3300 switch for the Cambridge campus. These two devices will then be used to carry the inter-campus voice traffic over EastNET. Before this can be done, however, QoS should be enabled on the intervening hardware. 

If successful this will not only save APU about the cost of the Megastream link  but it will also provide some transferable knowledge which can then be deployed into the region, if appropriate, through the APU-hosted Regional Support Centre for the Easter Region.

The 100 video-conferencing units deployed across both campuses and may also benefit from QoS although this may take longer to implement as some of them are behind routers which are probably not QoS capable or aware. We have also deployed some 15 studio video-conferencing units into FE colleges which are members of APU’s Regional Partnership. It is now proposed to supplement these with desktop conferencing units and the go-ahead has been given for the acquisition of transcoding units and Video-conferencing Proxy software from Ridgeway Systems to address bandwidth issues in the FE Colleges and to deal with problems arising from the placement of these units behind NAT and Firewalls.
APU needs to learn more about the implications of QoS for these technologies.

3.
Instrumentation

Difficulty in obtaining advice on this, and staff shortages have delayed implementation. The Chelmsford edge router has had the following filters applied to the internal (APU side) interface on July 30th.

interface GigabitEthernet0/0

 description Queens Interface to Cisco 4006

 ip address 194.66.160.78 255.255.255.0 secondary

 ip address 194.66.160.2 255.255.255.0

 ip broadcast-address 194.66.160.255

 ip access-group 102 in

 ip helper-address 193.63.56.63

 rate-limit input dscp 0 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 8 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 40 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 41 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 42 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 43 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 44 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 45 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 46 50000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 47 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 negotiation auto
A similar filter was been applied to the external, (EastNET) interface, as shown below:

interface GigabitEthernet2/0

 description EastNET 

 ip address 193.60.0.154 255.255.255.252

 ip access-group 101 in

 rate-limit input dscp 0 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 8 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 40 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 41 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 42 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 43 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 44 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 45 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 46 50000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input dscp 47 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 rate-limit input 1000000000 1000000 1000000 conform-action transmit exceed-action transmit

 load-interval 30

 no negotiation auto
Two of the main, Polyspan video-conferencing systems, at Cambridge and Chelmsford, have been set to IP Precedence 5 and 7 respectively to test these. The current counts for the various levels of traffic are shown below. At the time of writing, more investigation is required to determine the reasons for the different results on the two interfaces.

	GigabitEthernet0/0 (APU side)
	GigabitEthernet2/0 (EastNET side)

	DSCP
	Matches
	DSCP
	Matches

	Default
	26674984
	Default
	21813617

	cs1
	483
	cs1
	10943

	cs5
	232
	cs5
	0

	41
	195
	41
	0

	42
	64
	42
	0

	43
	54
	43
	0

	44

	103
	44

	0

	45
	44
	45
	0

	ef
	84
	ef
	0

	47
	212
	47
	0


Instrumentation should be installed on the Cambridge edge router (CISCO 6509) on July 31st.

Annex A

A. Regional network and participating organizations details

Regional Network:
EastNET 




Chris Cheney (c.j.cheney@ucs.cam.ac.uk)

Organizations:
Anglia Polytechnic University




Thomas Rochford (t.c.rochford@apu.ac.uk)

B. Statement of interest in QoS deployment.

Anglia Polytechnic University has two main campuses in Cambridge and Chelmsford which are linked for data networking purposes through EastNET. A separate link currently carries telephony. The University makes very extensive use of video conferencing between these campuses, mainly for administrative purposes but also, increasingly, for tuition.

The opportunity to deploy QoS on the BARs in Cambridge and Chelmsford is particularly welcome as it will provide greater support for the use of QoS to support video-conferencing and will also enable the University to deploy Voice over IP. The latter will not only enable the cancellation of leased lines between the campuses but will provide a platform on which enhanced services can be mounted.

C. Details of network applications that require QoS support and the type of QoS support needed

As stated in the previous paragraph, the two main applications are video-conferencing and telephony. These are discussed in more detail below.

C.1.
H.323 video-conferencing

The University makes extensive use of this technology. Some 50 units are deployed on four campuses operating at speeds between 384kbs (Desktop Units) and 768kbs (Studio Units). In addition the University has recently received HEFCE funding to deploy a further 19 studio units and 24 desktop units into the FE Colleges which, together with APU, form the Regional University Partnership within which there are some 4,000 students. The expected growth in traffic between the Cambridge and Chelmsford campuses, particularly if some of these colleges are serviced by the Chelmsford BAR (an rPoP) mean that timely investigation of QoS in this context would be very helpful.

An additional, unresolved problem which appears to be related to the Cisco 7206 router at Chelmsford and which causes gradual degradation of video conferencing links over a twelve hour period, might also be ameliorated through the deployment of QoS. At the moment a similar degradation is also observed at Cranfield University, which also has a Cisco 7206 router supporting H.323 video-conferencing, and colleagues there have expressed interest in the outcomes of this project.

C.2
Voice over IP

The University already makes use of Voice over IP, using Cisco’s proprietary E&M modules, to support its Benfleet Campus. There will be advantages to be gained from deploying a Mitel 3300 switch to handle telephony at both Cambridge and Chelmsford, however these require QoS to be running on the links to support VoIP and the University would like to be in a position to implement this.

C.3
Type of QoS support needed

Both these applications would require IP Premium.

D. Statement of flexibility to deploy standard QoS techniques on the networks involved.

I confirm that the University is able to act flexibly in line with the policies outlined in Annex A of the call for expressions of Interest. The STM-1 link running between Chelmsford and the Cambridge BAR is not over-used at present and trials can be undertaken with different percentages of bandwidth being reserved for the premium service with adversely affecting other users.

E. Readiness of network infrastructures to implement QoS techniques.

APU’s networks are almost wholly CISCO-based and there should therefore be no problems in implementing QoS techniques based on DiffServ. The H.323 video-conferencing units also provide for QoS through the use of IP precedence, so testing and evaluation can start as soon as QoS is deployed on the two BARs, Cambridge and Chelmsford.

F. Statement of staff effort that can be deployed on this project.
APU Staff will be made available as needed to support this project. Where weekend attendance or other overtime is required it would be helpful to have some contribution from the project funds. Staff time will also be made available to document the project and, where appropriate, to provide presentations and arrange for demonstrations.

