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The m nutes of the TF-TANT neeting held on the 25th and 26th of
January 1999 were approved.

2. STATUS OF QUANTUM & TEN- 155

Roberto reported the |ines between Germany and Austria, Gernmany and
Italy, and Gernmany and Pol and had been installed since the | ast
neeting. The connections between France and Spain, Austria and

Sl ovenia, and from Portuga

to either the UK or the Netherl ands,

were still being negotiated. O her connections being planned

i ncl uded a 34 Mips |ine between Tel
155 Mops |ine fromeither
Mops connection between Ireland and the UK

Avi v and London, an additi onal
London or Ansterdamto the US, and a 10

Sone interimpeering arrangenents had been nade to resol ve the

I nt erconnection problens with comerci al
rol |l -out of TEN-155. These however,

net wor ks during the
were only valid for six nonths

and a tender was being issued to obtain nore pernmanent

I nt er connecti ons.

The probl ens experienced wth the Ascend ATM swi t ches under hi gh
traffic | oadi ngs had been resolved by installing additional

I nterface cards. The G sco 12000 router
performance problens and had been replaced by two C sco 7515s.

in the US had al so suffered



OQobviously this was a concern because the Ci sco 7507 routers
currently used on the TEN- 155 network, would eventually not be
adequate. Alternative solutions from Juniper, Nortel and Ascend were
t heref ore being investigated.

The TEN- 155 Managed Bandwi dth Service (MBS) was successfully used
for a denonstration during the Iaunch of the EU Fifth Franmework
Programme in Essen, Germany. It would now nove into a Beta-testing
phase with the TF- TANT, DYNACORE and EDI SON proj ects.

WIlfried asked whether it was possible to obtain native ATMfromthe
MBS. Roberto replied this was possible, but NRNs would al so need to
support native ATM over their local infrastructure.

Cees asked how the bandwi dth for the TEN 155 denonstration in
Germany had been arranged. He understood that users had to contact
their NRNs rather than DANTE. Roberto replied this was the general
policy, but if a local NRN did not support the MBS, it m ght be
possi ble for users to obtain their own connection to a TEN 155 PoP.
Nevert hel ess, each NRN could determne their own policy on this.

Chri stoph nentioned the EU had requested that funding
noti ces/ di scl ai ners be appended to everything published by TF- TANT.
He would circulate the relevant text on the |ist.

ACTION 3.1 - Christoph G af

Kevi n however, thought this was only reasonable for formal QIP
deliverabl es as TF- TANT was a volunteer effort with only the

Chai rman and Secretary being partially funded by the EU. The group
agreed with this view

TF- TANT OVERLAY NETWORK

Roberto said the previous neeting had di scussed whet her a per manent
overlay network shoul d be established over TEN-155 for the TF- TANT
experinments. He presented plans for such an overlay using 2 Mps
VPs, which would allow circuits to be established as required. It
had been designed to evenly share traffic between PoPs, although
sone PoPs obviously had to support nore connections than others. The
neeti ng was asked whet her such an overlay should be set-up, or

whet her the group would prefer connections to be set-up on a

per - experi nment basis.

Sinmon L said the reasons for establishing a conpl ex pernmanent
overlay network no |onger applied. It had only been necessary to
establish such an overlay for TF-TEN because obtaining VPs fromthe
JAMES project was conplicated. This said, the network was then



al ways avai |l abl e when required.

WIlfried was concerned that addi ng and renovi ng connections on a
regul ar basis m ght affect the production network. Guenther agreed,
and added that ad-hoc connections nade coordination difficult at
both the international and | ocal |evel.

Vi ctor asked whether single VCs could be swi tched between VPs to
create specific sub-overlays. Roberto replied that KPN did not offer
this as a standard service.

LI adi sl av t hought a deci sion should not be made until the

requi renments of each experinent were known. Christoph agreed, and

said he would circul ate a questionnaire about requirenents on the

mailing list. The initial experinments would therefore have to nake
use of ad-hoc overl ays.

ACTION 3.2 - Christoph G af

Ll adi sl av asked whether it would be possible to install test
swtches in the TEN-155 PoPs. Roberto replied the purchase of these
woul d have to be approved by the QUANTUM Policy Conmmttee.

REVI EW OF EXPERI MENT DESCRI PTI ONS
4.1 Differenti ated Services

Ti zi ana had presented her proposal for testing Dfferentiated
Services (http://ww.cnaf.infn.it/~ferrari/tfng/diffserv.htm) at
the | ast neeting, but she thought it should be extended to include
I nvestigation of bandw dth brokers as the | ETF was doing a | ot of
work on these. The experinment was scheduled to start in April or
May, but this was dependent on when | BM coul d | oan sonme equi pnent .
In addition, it would be better to conduct tests over 4-8 Mips
tunnel s as TCP back-off could cause inefficient bandw dth
utilisation over smaller tunnels.

Cees thought that 2 Mops tunnels could be used if the nunber of
assigned priorities were reduced to two. Tiziana agreed this could
be done if it was not possible to obtain nore than 2 Mops.

Roberto pointed out the proposal assuned the existence of a generic
overlay network which mght not exist. In addition, it involved
Spai n which was not yet connected to TEN-155. It would therefore be
necessary to set-up tunnels on an ad-hoc basis. Tiziana replied she
woul d revi se the proposed topol ogy.



Chri stoph agreed that bandw dth brokers should be incorporated into
the experinment. These could be tested in a second phase when they
becane avail abl e.

ACTION 3.3 - Tiziana Ferrari
4.2 RSVP to ATM Mappi ng

Ti ziana reported this experinment was scheduled to start in July when
SVCs were supported by TEN 155. In addition, she was hoping to test
equi pnent | oaned by Nortel Networks and Tel ebit.

M chael suggested the G sco equi pnent | oaned for the MPLS experi nent
could al so be used for this experinent.

4.3 QoS Monitoring

Ti zi ana expanded on her proposal that was presented at the | ast
meeting (http://ww.cnaf.infn.it/~ferrari/tfng/qosnon.htm ). The
experiment was scheduled to start in April or May, but effort-w se,
this was dependent on when the MPLS experinent finished. It was
hoped that RIPE and/or Surveyor traffic measurenment equi pnent coul d
be utilised to nonitor one-way delays. At a |ater stage, testing
over the QBone could also be carried out.

4.4 | P over ATM

Roberto presented his proposal for testing the performance of IP
over ATM (http://ww. dante. net/staff/roberto/docs/ 1999/ qt p/
RS-99-04.html). The ains were to identify the best configuration for
conbi ning best-effort I P and other types of traffic, and to verify
that SCR was guaranteed in the event of congestion.

Sonme tests had al ready been conducted at the KPN | aboratories in

Hi | versum Three workstations sent varying anounts of traffic to an
Ascend CBX-500 configured to support different SCRs for each.
Unfortunately, the results showed the swtch did not |oad bal ance
correctly when the lines were operating at full-rate. Further

I nvestigations were therefore necessary.

Chri stoph said the experinent proposal did not describe the tests in
Hi | versum Roberto agreed to incorporate these.

ACTION 3.4 - Roberto Sabatino
4.5 Fl ow based Mnitoring

Simon L reported he had received a | ot of feedback about this
project. A lot of NRNs appeared to be working in this area, or were



at | east conducting investigations.

He was currently collecting pointers to relevant software and ot her
simlar projects (http://ww.switch.ch/tf-tant/floma/). The next
stage would be to install a few packages and start to anal yse
traffic streans; mainly to obtain informati on about usage patterns.
Wil st a testing environnent needed to be defined, this did not
directly require hardware and software resources from TEN- 155.

4.6 RSVP

Sinmon L said there did not appear to be nuch interest in this
experinment and proposed to anmal gamate it with the RSVP to ATM SVC
mappi ng experinent or scrap it conpletely. He did not consider it
worthwhil e to conduct nore tests under |ocal area conditions.

Chri st oph asked whet her anyone was planning to use RSVP, and there
was no response. Victor however, suggested the interaction between
DiffServ in a core network with RSVP at the edges shoul d be tested.
He woul d send the URL of a document about this to the mailing |ist.

ACTION 3.5 - Victor Reijs

It was agreed any further work in this area should be conducted in
the context of the RSVP to ATM mappi ng experi nment.

4.7 Multicasting (1P and ATM

Robert presented his plan for testing native nulticasting over
TEN- 155. A nunber of independent nulticast domains woul d be
established to allow PI M Sparse Mde, MBGP and BGW to be tested.
Ci sco equiprment running 10S 12. x would therefore be required in
Austria, Germany, the Czech Republic, the Netherlands, Italy and
Spain. It was hoped this could be established before the IETF in
Csl o.

EURESCOM were al so interested in collaborating with TF-TANT. This
consi sted of twenty-one European PNGs who wi shed to investigate

mul ticasting anongst other things. They were not certain they could
obtain a suitable test infrastructure and were interested in using
TEN- 155.

Chri stoph had sone reservations about this type of collaboration. He
did not think it was acceptable for comercial conpanies to use

TEN- 155 for their own research, especially if NDAs were invol ved.
Nevert hel ess, if they nmanaged to obtain their own nulticast network,
it should not be a problemto connect it to TEN-155. WIfried added
t hat commerci al conpani es should be wel coned, but on the
under st andi ng that everything was in the public domain.



Wlfried (?) also expressed concerns about the inpact of native

mul ticasting on the production network. Sinon L however, said these
argunents had prevented the introduction of new technol ogi es on

TEN- 34. New t echnol ogi es woul d have to be introduced eventual |y, and
TEN- 155 presented an ideal opportunity to do this.

Chri stoph suggested approval for setting-up the multicast network
shoul d now be sought fromthe QUANTUM Policy Committee. Roberto
agreed to nake the necessary representations.

ACTION 3.6 - Roberto Sabatino
4.8 |P Version 6

Simon N reported that ACOnet, CESNET, |NRI A/ G, DFN, GRNET, | NFN,
SURFnet, Uninett, RedlRIS, SWTCH, DANTE and Tel ebit had expressed
interest in this activity. The intention was to build a
pre-production native | Pv6 network that could be used for realistic
end-to-end experinents, gaining operational experience, and

i dentifying areas that required further devel opnent. Hopefully, it
woul d al so generate interest in production |Pv6 networks.

The plan was to run native |IPv6 on SVCs over TEN 155. The
participating NRNs would provide transit to end-users and woul d
connect using either IPv4 or IPv6. This would allow tunnelling to be
tested. A connection to the 6Bone would al so be provided.

Sinon L said there was a lot of interest in this activity and he
proposed sonet hi ng shoul d be established before the Gslo IETF in
July. This was agreed.

Chri stoph noted the use of SVCs was proposed, but they would not be
avai l able until June at the earliest. Sinon Nreplied they were not
a prerequisite and PVCs could be used if necessary.

WIlfried asked where the Tel ebit equi pnent woul d be | ocated, and who
woul d be managing it. Christoph replied it would probably be | ocated
in a KPN PoP in either Ansterdam or Frankfurt. DANTE woul d undert ake
t he managenent with assistance from Tel ebit.

Ti zi ana asked whet her a connection to the 6REN was still planned.
Sinon Nreplied this was not an immedi ate priority, and in any case,
TEN- 155 was not yet connected to the STARTAP.

4.9 ATM Signal l'i ng

Jan reported on the introduction of ATMsignalling on TEN 155. The



service had to be specified before the 30th of April, and
contributions to the process were currently being sought. KPN

pl anned to start using ATMfromthe 1st of June, and woul d be
conducti ng acceptance tests for approximately one nonth. Once these
wer e concl uded, DANTE woul d conduct its own acceptance tests unti
the end of Septenber. If these were successful, SVCs woul d be nade
avai l able to MBS projects.

The introduction of SVCs should not affect the production network as
additional interfaces were being installed on the Ascend sw tches.
Both UNI 3.1 and 4.0 woul d be supported, using E. 164 AESA

addr essi ng.

In order to conduct the acceptance tests, DANTE were | ooking for
participants with C sco LS-1010 or Fore ATMswitches. Dimtri os,
Jean-Marc U, Sinon L and Guenther/W I fried volunteered for this.

Juergen commented that nbost NRNs used, or planned to use, DCC- based
rat her than E. 164-based addresses. Neverthel ess, these could be
mapped relatively easily if necessary.

Guent her asked whet her PNNI woul d be supported. Marc replied that
Ascend did not recommend its use, but it could be offered in
principle. It was therefore agreed that KPN woul d be asked whet her
t hey woul d provi de PNNI

ACTION 3.7 - @enther Schm ttner
4.10 Policy Control

Leon reported this activity was currently in the research phase

whi ch was schedul ed until June. This ained to identify the scope of
the work, acquire information on standards and products, and to
define testing procedures. The next phase would be to conduct
testing of different protocols (e.g. COPS, DI AMETER, PFDL), service
access nodels (host, user or application), user authentication (e.g.
Chi pcards), and finally accounting nechani sns.

Mar c asked whet her any policy control products were currently
avai l abl e. Leon replied he knew of a couple of access control
applications and a bandw dth broker inplenmentation. He asked people
to forward details of any other known applications.

4.11 Route Monitoring

Sinmon L was currently investigating route nonitoring software. The
next stage would be to install a few packages on a workstation on
TEN- 155 to investigate their useful ness. Depending on the security
policy of TEN-155, the routing data could then be nade available to



I nterested parti es.
4.12 VPNs

Vi ctor said RENATER was planning to inplenment VPNs, and this
activity should be postponed until they becane avail abl e.
Nevert hel ess, sone work could be conducted in the context of the
Policy Control experinent.

Dimtrios asked whether VLANs and Emul ated LANs woul d be
I nvestigated as part of this activity. Victor replied this was
pl anned, but they were not the highest priority initially.

4.13 SDH | ssues

Victor said this activity had not progressed since the |ast neeting
due to lack of information. He would however, draft a docunent
expressing the concerns of the research community about STM 4c.

ACTION 3.8 - Victor Reijs
4.14 \\DM

Victor said investigations were still ongoing. A nunber of VDM
net wor ks were being pl anned, but the technical details were not yet
avai |l abl e.

Juergen gave a presentation on the two G gabit testbeds in Gernmany.
One was located in the Nord-Rhein-Wstfalia region with a capacity
of 2.5 Gops. This used ForeRunner ASX-4000 sw tches, but did not use
DM

The ot her testbed ran between Minich and Erlangen, and had recently
been extended to Berlin. This was based on WDM and currently used

t hree wavel engths (as only three transponders were provi ded per
MJUX), although it could potentially support eight. One channel was
used to connect three ASX-4000 sw tches, one channel was used to
connect three Ascend GX-550 switches, with the renaining channel
bei ng used for further tests such as IP over WDM The ATM sw tches
had STM 16 (OC-48) interfaces, with applications using STM1/4
accesses.

Furt her devel opnents would |l ead to the use of increasing nunbers of
wavel engths (up to 48 at present) with higher data rates (10 Gops).
New features |like protection switching on the optical |ayer would
al so be avail abl e soon.

4.15 MPLS



Jean-Marc U reported that ACOnet, CERN, CESNET, DANTE, DFN, GARR,
GRNET, KPN, Redl RIS, RENATER, SURFnet and the University of Nanur
had expressed interest in participating in this experinent. C sco
had agreed to | oan sone LS-1010 switches and 7200/ 7500 series
routers, whilst Netcomwould | oan sone neasuring equi pnment for this.

The experinment woul d be divided into four phases: Phase One was
schedul ed for 15/4 to 10/5 and woul d consist of basic functionality
tests. Phase Two between 11/5 and 17/5 woul d investigate VPNs. Phase
Three between 18/5-24/5 woul d exami ne RRR Finally, Phase Four

bet ween 25/5 and 31/5 would test QS, D ffServ, OSPF and BGP
routing, VC nerging and intelligent discard, and performance of UDP
and TCP traffic.

Each experinent participant was asked to confirmtheir

participation, arrange ATM connectivity to TEN 155, conplete the MBS
questionnaire, put a diagramof their |ocal Tag architecture on the
Web, specify a delivery address for the | oan equi pnent, and sign the
Non- Di scl osure Agreenent. Jean-Marc U woul d propose the backbone

I nfrastructure and VPN set-up, circulate the configuration docunent,
and organise a Smartbit tutorial in Paris. In the neantine, G sco
were asked to check the hardware configurations, determ ne software
avai lability, and provide feedback on the test plan.

ACTION 3.9 - Al MPLS experinent participants
ACTION 3.10 - Jean-Marc Uze
ACTION 3.11 - Cisco

CERN, CESNET, GARR, CGRNET, KPN and SURFnet confirned their
participation in the experinent. ACOnet and DFN did not currently
have | ocal access to the MBS, whilst DANTE did not have the
manpower. DANTE were willing to install equipnent in the TEN 155
PoPs, but soneone el se would have to manage it.

Marc asked whether it was possible to participate using a G sco 4500
series router. Jean-Marc U was uncertain whether this supported
MPLS.

GQuent her asked how the bandwi dth for this experinent should be
specified. Jean-Marc Ureplied it should be in negabits per second,
al t hough configuration would actually be done in cells per second.

Bert thought the nunber of participants in this experinment would

cause logistical difficulties. Christoph replied that many NRNs were
considering using MPLS, and they needed to gai n experience.

VENDCR | NTEGRATI ON



5.1 Torrent

Jean-Marc H gave a presentation on the Torrent |P9000 G gabit
router. This was currently being beta-tested, wi th production
pl anned for the fourth quarter of 1999.

Two nodel s were avail able: an 8-slot with a 10 Gops backpl ane, and a
15-slot wth a 20 Gops backpl ane. These coul d accept a conbi nation
of DS-3, OC-3/12, Fast Ethernet and G gabit Ethernet interfaces. As
each physical port nmintained a copy of the routing table, this

al l oned fast routing decisions to be nade.

The | PAction operating systemwas based on BSD Uni x and currently
supported RIP1/2, OSPF2, 1SIS, BGP4, |Gw, DVMRP, PIM RSVP, NTP,
AAA and TACAC. DiffServ support was due in the summer, wth MPLS
support later in the year.

Chri stoph asked whether Torrent wi shed to collaborate with TF- TANT.
Jean-Marc H thought this would be of interest to themfromthe
summer onwar ds.

Juergen asked about | Pv6 support. Jean-Marc Hreplied this was not a
high priority at the nonent.

5.2 Tel ebit

Simon N confirmed that Telebit would participate in the | Pv6
activity. He had presented a proposal earlier in the neeting.

5.3 Nortel Networks

Marcel said that Nortel Networks were interested in the MPLS and
DiffServ experinents. They would be willing to | oan equi pnent and
provi de support if necessary.

5.4 | BM

Bert said | BM proposed to loan five 2212 and two 2216 routers for
the DiffServ experinment. They ained to get sone feedback on the
product line, so they would al so be providi ng extensive support from
the UKL The loan still had to be approved by their research grant
departnent, but this was expected shortly.

| BM equi pnent did not currently support MPLS or RTFM but it did
support | Pv6. The Al X operating system al so supported |IPv6, so there
m ght be sonme scope to participate in the IPv6 testbed. In addition,
they were interested in the Policy Control activity.



5.5 G sco

M chael said G sco would be providing general support for TF-TANT,

wi th additional support for certain experinents. A dedicated contact
person had been appoi nted, engineering staff would be avail able, and
the group woul d have access to technical information and beta
software rel eases. The C sco Laboratories in London and Paris could
al so be used for testing, but they were quite heavily booked.
Finally, equipnent was being | oaned for the MPLS and DiffServ tests.
Larry then gave an appraisal of the TF- TANT Experi nent Progranmme:

Differentiated Services - Very inportant, but tinescales were
optimstic. Shaping at AS boundaries should al so be investi gated.

RSVP to ATM mapping - Not much demand for this. Requires G sco IOS
12.0(3)T.

QS Mnitoring - Very inportant. Refer to work by IPPM RTFM CAIl DA,
CSELT and UCLA.

| P over ATM - Mediuminportance. ABR was prom sing for best-effort
traffic.

FI ow- based Monitoring - | nportant.

Mul ticasting (IP and ATM - Inportant, but UCL should al so be
I nvol ved. Pl ease update obsol ete Wb pages!

| Pv6 - Cisco might be interested in | oaning equi pnent.
ATM Signalling - Relevant to TEN- 155.
Policy Control - Very inportant, but Sweden should al so be invol ved.

Route Monitoring - Did not appear to be nuch support, especially
from DANTE who originally proposed this activity.

VPNs - Could be nerged wth MPLS activity.

WDM - Cisco was very interested in this, but conducting tests wll
be difficult and expensive.

SDH | ssues - The problemw || probably be solved in six nonths tine.

MPLS - Extrenely inportant for Ci sco. Already | oaning equipnent.

DATE OF NEXT MEETI NG



The next nmeeting was provisionally arranged for the 17th and 18th of
June 1999 at INFN Bol ogha, Italy. This was dependent on the EU

Tel ematics for Research Concertation neeting being held on the 14th
of June, rather than the 18th as originally proposed.

ACTI ONS FROM LAST MEETI NG

2.

1

Sinon Leinen to contact Tiziana Ferrari to determ ne what
activities could be included in the RSVP to ATM SVC Mappi ng
Experi nment.

- Ongoi ng.

Robert Stoy and Jan Novak to specify the TEN- 155
mul ticast facilities.
- Ongoi ng.

Tiziana Ferrari to integrate DYNACORE project into the
Differentiated Services proposal.
- Done.

Sinon Nybroe to nention | Pv6 proposals at RIPE32 to determ ne
| evel s of support.
- Done.

Roberto Sabatino to draft a detailed proposal for the IP over
ATM experi ment .
- Done.

Leon Gommans to send details of the policy control nechani sns
under investigation to the mailing list.
- Done.

Roberto Sabatino to make routing analysis scripts avail able on
t he VWWV
- Done.

Sinmon Leinen to revise the fl ow based nonitoring proposal.
- Done.

MPLS experinment participants to specify their equi pnent
requi renents.
- Done.

.10 Jean-Marc Uze to put references to | ETF MPLS drafts on the WW

- Done.



2. 11 Juergen Rauschenbach to send sone information about DM

experiences to the mailing |ist.
- Gave a presentation during the neeting instead. Done.

2.12 Experinment Leaders to specify equipnent requirenents in their

proposal s by m d- February.

- Ongoi ng.

2.13 Al to produce a list of the equi pnent they already have.

- Done.
OPEN ACTI ONS

3.1 Christoph Gaf to circulate EU fundi ng notice/disclainmer on the
mai ling |ist.

3.2 Christoph Gaf to circulate a questionnaire about MBS
requirements on the mailing list.

3.3 Tiziana Ferrari to incorporate bandw dth brokers into the
Differentiated Services experinent proposal.

3.4 Roberto Sabatino to describe |aboratory tests in the IP over
ATM experi ment proposal .

3.5 Victor Reijs to send URL of docunent discussing the use
DiffServ in conjunction with RSVP to the mailing |ist.

3.6 Roberto Sabatino to obtain approval for the TEN-155 nul ti cast
network fromthe QUANTUM Policy Commttee.

3.7 @enther Schmttner to ask KPN whether they will support PNN .

3.8 Victor Reijs to draft docunent expressing the concerns of the
research community about STM 4c.

3.9 Al MLS experinent participants to arrange ATM connectivity to
TEN- 155, conplete MBS questionnaire, put diagramof |ocal Tag
architecture on the Wb, specify delivery address for |oan
equi pment, and sign Non-Di scl osure Agreenent.

3.10 Jean-Marc Uze to propose backbone infrastructure and VPN
set-up, circulate the configuration docunent, and organise
Smartbit tutorial.

3.11 G sco to check the hardware configurations, determ ne software

avai l ability, and provi de feedback on test plan.



2.1 Sinon Leinen to contact Tiziana Ferrari to determ ne what
activities could be included in the RSVP to ATM SVC Mappi ng
Experi nent.

2.2 Robert Stoy and Jan Novak to specify the TEN 155 nul ti cast
facilities.

2.12 Experinent Leaders to specify equi pnent requirenents in their
proposal s as soon as possible.

Contact: nep@dante.org.uk

DANTE | TERENA
[July 1999]
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