Joint Agreement for Interconnection of

Internet2’s Abilene network
and
REANNZ network

PREAMBLE

The Parties to this Agreement are Internet2® and REANNZ (Research and Education
Advanced Network of New Zealand Limited)

REANNZ is a not-for-profit Crown Entity responsible for implementing and operating
New Zealand's research and education network including its international connections
with other similar research and education networks. The purpose of REANNZ is to
establish, own, and operate a high-speed communications network for the research and
education sector. REANNZ is also responsible for facilitating skill development and
technology transfer among its users in areas of new network-based applications. A key
objective of REANNZ is to transfer ownership from the Crown to its members.

Internet2, incorporated as The University Corporation for Advanced Internet
Development (UCAID), a non-profit District of Columbia corporation exempt from U.S.
federal income taxes as an organization described in Section 501(c)(3) of the Internal
Revenue Code, is a consortium of U.S. research universities. Internet2® goals are to
facilitate and coordinate the development, deployment, operation and technology
transfer of advanced network based applications and network services to further U.S.
leadership in research and higher education and accelerate the availability of new
services and applications on the Internet.

RECITALS

4.

The Abilene network is a high-performance, nationwide backbone, network service
provided by Internet2 together with partners from both the private and university
sectors. Abilene exists to support the advanced networking needs of Internet2
members; and

The REANNZ supplies a high-speed backbone and interconnection between research
and education institutions (and organisations associated with them in New Zealand)
and with overseas counterparts. and

Internet2 and REANNZ wish to support and promote the objectives of their mutual
programs in developing advanced next generation networking applications and services
by the interconnecting of the Abilene network and the REANNZ network as documented
in the Memorandum of Understanding between Intenret2 and REANNZ, dated March
2006.

DEFINITIONS

7.

Users of Abilene are either Internet2 members, entities sponsored by an Internet2
university member to connect to Abilene (sponsored participants), Sponsored
Educational Group Participants and other. Classes of users (“participants”) are defined
in Abilene’s “Conditions of Use” Policy (see appendix B).

Users of REANNZ are described in the Network Access Policy (NAP) (see appendix A);
and

With respect to their usage policies, both the Abilene network and REANNZ network
recognize the evolving nature of their usage policies and endeavour to inform each
other promptly of any significant changes regarding the nature of usage classes.



AGREEMENT

10.

11.

12.

13.

14.

15.

16.

17.

18.

To allow REANNZ members to exchange traffic with Abilene’s Primary and other type
of participants (as described on Appendix B) and vice versa.

To further abide by both Abilene’s Conditions of Use — CoU, and REANNZ's AUP
regarding any other issues not limited to, but including, exchange of traffic at peering
points, transit to other peer networks and/or transit to the commaodity Internet.

To jointly monitor and employ technology or other tools to ensure that advanced
networking traffic between institutions connected to Abilene and REANNZ is not
disabled by congestion from commaodity-type traffic.

To establish a mechanism whereby Internet2 and REANNZ can regularly inform each
other of additional REANNZ users or Abilene Participants of the types covered in
paragraphs 7 and 8 (above) and by REANNZ’s AUP and Abilene’s CoU.

To have the respective network operators, the operator of Abilene, the Abilene Network
Operations Center (NOC), and the operator of REANNZ cooperate in their use of
policy-based routing and router configuration technology.

To interconnect their respective networks as detailed in Appendix C and to make other
interconnections as further agreed to by both parties from time to time.

To collaborate on the promotion and joint development of advanced networking
services between the two networks in support of advanced applications. Such services
will include, but are not be limited to:

. Introduction of scalable native IP multicast pursuant to the multicast
architecture developed by the Internet2 Multicast Working Group and parallel
efforts;

The deployment of IPV6 ;

Coordination of measurement activities such as traffic utilization, performance,
and traffic characterization efforts in support of operational needs and of
improved engineering understanding of high-performance wide-area advanced
networks;

and other such services deemed worthy by both parties.

That the term of this agreement is ongoing until either Internet2 and REANNZ decides
to terminate the agreement, with or without cause; and that notwithstanding any other
rights of termination in this agreement, parties will endeavour to notify one another of

plans for permanent termination six(6) months in advance of termination date.

That because of the experimental nature of both the Abilene network and REANNZ
networks, neither provides guarantee to the other that the networks will be error-free,
secure or uninterrupted; and that either network reserves the right to interrupt or
terminate service temporarily without prior notice, at any time, and for any reason or
without state any reason.

AGREED TO BY:

Charles Jarvie Steve Cotter

Acting Chief Executive Dir. Network Services
For and on behalf of: For and on behalf of:
REANNZ Internet2

DATED: / /




Appendix A:

- REANNZ is established a as a wholly Crown-owned company under the Companies Act
1993 and will be named as an organisation in Schedule 4 of the Public Finance Act
1989 (PFA), by Order in Council

Network Access Policy

New Zealand Advanced Network

Access Policy

Preamble

The New Zealand Advanced Network is established to meet the specific needs of the research,
education and innovation sectors for high speed collaborative networking both within New

Zealand and internationally.

Access to the Advanced Network will allow users to:
participate in leading-edge research, education and innovation initiatives; and

explore new applications for such advanced networks

The Advanced Network is operated by Research and Education Advanced Network New
Zealand Limited (REANNZ). REANNZ is a Crown owned entity. Its ultimate shareholders are
anticipated to be the New Zealand Tertiary Education Institutions (TEls), Crown Research
Institutes (CRIs), and the National Library.

The Policy applies to the core elements of the Advanced Network, i.e. between the network
Points of Presence (PoPs). The access networks connecting user sites to an Advanced

Network PoP are outside the scope of this Policy.

Users of the Advanced Network are recognised as Members, Associates or Partners. As of
right, all New Zealand TEls, CRIs and the National Library may be Members. Other
organisations engaged in research or education may be Associates. Others in the research and
education sectors may partner with a Member or Associate (or REANNZ itself) to obtain access

to the Advanced Network for the relevant areas of their work.



Members, Associates and Partners

1. Members

Any tertiary education institution (TEI) as defined in Section 162 of the Education
Amendment Act 1989;

Any Crown Research Institute (CRI) as defined in the Crown Research Institutes Act
1992;

National Library;
Any subsidiary of those Members. A subsidiary for this purpose is:
1. asubsidiary as defined in the Companies Act 1993
2. a company in which the Member, or the combined interests of
Members, holds 50% or more of the issued shares; or
3. an entity (e.g. an unincorporated joint venture) in which the interest of
the Member, or the combined interests of Members, is substantially
similar in nature to such a subsidiary or company, as defined above.

2. Associates:

As approved by REANNZ:
Organisations solely or principally undertaking or providing education services (e.g.
schools, groups of schools, or other education providers);

Organisations solely or principally undertaking or providing research services;

Any library, archive or museum.

3. Partners:

(a) Research and Education Partners

Organisations (other than Members and Associates), as approved by REANNZ, for

purposes that are substantially or materially related to the following purposes:

provision of education, training or teaching;
conduct or co-ordination of research;
administration of those activities;

provision of support or ancillary services to entities or persons engaging in
those activities

Without limiting which organisations can be Partners, examples include:

Government departments and other public sector agencies;



Companies, partnerships and joint ventures formed to engage in
research or education;

Entities engaged in research, or education collaboration partnerships;
Contractors or agents of Members or Associates;

Any local or overseas research or education network approved by
REANNZ;

Application Service Providers;

Hospitals

I. (b) Technology Partners

Any supplier organisation engaged in trials or pilots with REANNZ.

4. Conditions of Use

Use of the Advanced Network by Partners is limited to the purposes stated in Para 3(a) above
except that any Partner-to-Partner traffic must be solely or principally related to those purposes.
Use by Members and Associates is unlimited. Use by all Members, Associates and Partners is
also subject to the terms of their Access Agreements which will include an Acceptable Use

Policy.

Advanced Network Members, Associates and Partners are not permitted to re-sell Advanced

Network services.

The Advanced Network is not to be used to support transit traffic between commercial
networks.

5. Connection to other networks
When connecting with other networks via the Advanced Network, Members, Associates and
Partners of the Advanced Network shall not breach (or cause REANNZ to breach):

any terms in agreements between REANNZ and those other networks;

any policy that is similar to this policy (generally, those policies are published on

the other networks’ websites)
Il.
6. Internet Access

All organisations connecting to the New Zealand Advanced Network will maintain a link to the

commodity Internet.



7. Compliance
REANNZ has responsibility for ensuring compliance with this Access Policy. The Company has
a compliance process to manage alleged breaches of the policy and will take appropriate

action. Members and Associates are accountable for ensuring compliance by their Partners.

REANNZ can deny access to any Member, Associate or Partner that fails to comply with this

policy.

8. General

Where appropriate in the context, “or” includes “and”.
To avoid doubt, “research” includes pure and applied research, and innovation

occurring in connection with pure and applied research.



Initial Members

Initial members are:

University of Auckland

AgResearch

Auckland University of Technology

Crop & Food research

University of Waikato

Environmental Science & Research (ESR)

Massey University

Geological and Nuclear Research (GNS)

Victoria University of Wellington

HortResearch

University of Canterbury

Industrial Research Limited (IRL)

Lincoln University

Landcare Research

University of Otago

National Institute of Water and Atmospheric Research (NIWA)

Scion (previously Forest Research)

National Library of New Zealand

Other connected entities will include Government agencies, schools, libraries and museums.

Objectives are:

1 To enable leading edge e-research

2. To facilitate universal

connectivity throughout the New Zealand and

international research and education community

3. To encourage broad participation by the research and education sector in New
Zealand through accessible technology and reasonable pricing

4, To connect research and education sector to the broader innovation community
for pre-commercial, R&D based collaboration.

5. To facilitate participation by multiple telecommunications sector partners so as
to ensure the greatest possible flexibility for on-going evolution.
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Appendix B

Conditions of Use (COU) for the Abilene Network
(Revised December 2001)

Executive Summary

As a project of Internet2, the Abilene network has established Conditions of Use (CoU) that
seek to advance the Internet2 project® goal of encouraging and enabling the development of
advanced network applications. Abilene provides high-performance networking for data traffic
among participating gigaPoPs and Regular Members, as well as other organizations whose
connectivity benefits higher education in the United States. Abilene traffic primarily and clearly
serves the teaching, learning, research, and clinical missions of US higher education, plus
related support infrastructure, services, and content. Abilene does not seek to compete with the
commodity Internet or other telecommunications services, and is not intended to carry any
commercial traffic unrelated to Internet2 goals, or any traffic with proprietary, classified, or illegal
purposes. All Abilene participants agree to comply with conditions and charges set by Internet2
for using the Abilene network.

Abilene network traffic is primarily the result of collaboration and other related work on
instructional, clinical, and/or research projects, services, and content, and may be exchanged
between all participants except that no significant non-research traffic may be exchanged
between corporate participants or between government participants, and no traffic may be
exchanged between Network participants unless specifically permitted by an Internet2
Memorandum of Understanding documenting and reflecting the appropriateness and benefit of
such transit in support of Internet2 goals.

Purpose

The Abilene network, a project of Internet2 in collaboration with various corporate partners,
exists to advance the mission and goals of Internet2. Internet2 promotes research and
instruction in United States institutions of higher education by facilitating and enabling the
development of advanced network applications, services, and content that enable routine
collaboration on instructional, clinical, and/or research projects, services, and content among
participants. Abilene supports the purpose of Internet2 by providing high-speed data networking
among higher education institutions, and between those institutions and certain other research
and educational organizations and networks whose connectivity benefits higher education. The
Conditions of Use for Abilene and other Internet2 resources all stem from and seek to advance
these fundamental purposes.

Overview

Internet2 invites organizations subscribing to its mission and goals to participate in the Abilene
network.

A broad cross section of organizations committed to Internet2® goals and objectives, and who
undertake full implementation of Internet2 capabilities, are urged to become Internet2 members
and Primary participants in the Abilene network. Such organizations will typically be research
and doctoral degree-granting colleges and universities, other non-profit organizations,
government agencies, or Collaboration Sites of Affiliate and Corporate Members located in the
United States.

These organizations are able to commit and deploy the substantial resources necessary to
implement Internet2 capabilities. In addition to participation by Primary participants, other
individual or networked aggregates of educational institutions (including both non-profit and for-
profit K — 20, technical, and trade schools), or individual museums, art galleries, libraries,
hospitals, as well as other non—educational or non-profit organizations that require routine
collaboration on instructional, clinical, and/or research projects, services, and content with
Primary participants or with other Sponsored participants may become Sponsored
participants. (See Application for Sponsored Participant Status.)
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Small for-profit organizations and government agencies that require routine collaboration on
instructional, clinical, and/or research projects, services, and content with Primary participants
or with other Sponsored participants also may become Sponsored participants

Network participants are other research or educational networks, both national and
international, with which Internet2 has agreed to exchange traffic and which have agreed to

conform to the Abilene CoU. These are networks that have a primary commitment to advanced
networking and advanced applications.

Table 1 summarizes the three types of Abilene participants.

Table 1: Abilene Participant Types
Participant Type Definition

Primary Internet2 Regular Members
http://www.internet2.edu/html/members.html

Collaboration Sites of Affiliate and Corporate Members
http://www.internet2.edu/html/collabsite.html

Sponsored Individual or networked aggregates of educational institutions (including both
non-profit and for-profit K — 20, technical, and trade schools), or individual
museums, art galleries, libraries, hospitals, as well as other non-educational,
non-profit, or small for-profit organizations that require routine collaboration
on instructional, clinical, and/or research projects, services, and content with
Primary participants or with other Sponsored participants

Network Research and/or instructional networks that have substantially the same
purposes and limitations as Internet2 and that subscribe to Abilene under
arrangements approved by the Internet2 Board

Traffic to and from educational and most non-profit sites is assumed to be the result of
collaboration and other related work with Primary and Sponsored participants on instructional,
clinical, and/or research projects, services, and content. Traffic presented to Abilene from
corporate sites is expected to be similarly focused on such collaboration and other related work
with Primary and Sponsored participants. (CoU changes related to corporate content traffic is
pending while implementation guidelines and related processes are completed.) Traffic from
Network participants is also expected to be the result of such collaboration and other related
work with Primary and Sponsored participants. Given these expectations, any traffic may be
exchanged between all participants except that no significant non-research traffic may be
exchanged between corporate participants or between government participants, and no traffic
may be exchanged between Network participants unless specifically permitted by an Internet2
Memorandum of Understanding documenting and reflecting the appropriateness and benefit of
such transit in support of Internet2 goals.

Except as a reasonably unavoidable by-product of its core services, Abilene does not carry
traffic originating at or destined for organizations other than Abilene participants. (These
particulars do not address the special requirements of multicast network traffic, which will be
covered more specifically in a forthcoming document.)

Any use of Abilene other than those generally intended, and any otherwise permitted use that
impairs Abilene® technical or organizational ability to carry out its mission, violates the
Conditions of Use. Abilene participants are responsible for ensuring that their Abilene traffic is
overwhelmingly consistent with these conditions, even when technology limitations prevent
Abilene network managers from detecting violations through routine monitoring.
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Principles, Conditions, and Procedures
A. Principles

1.Teaching, learning, clinical, and research uses that benefit higher education are always of
higher priority than other uses of Abilene. Activities that detract from these core purposes are
always of a lower priority.

2.Except as a reasonably unavoidable and very marginal by-product of its core activities,
Abilene does not compete intentionally with the commodity Internet or other telecommunications
services, which are readily and affordably available from other Internet service providers.

3.Individual participants must ensure that their use of Abilene does not exceed that for which
they have contracted, under whatever quality-of-service and rate mechanisms that exist at any
given time.

4.All Abilene participants must maintain connectivity to the commodity Internet in addition to
their Abilene connection.

5.Abilene generally is not for classified, proprietary, unrelated commercial, recreational, or
personal purposes.

6.Abilene does not serve as a general-purpose transit network for Network participants except
as may be specifically permitted via an Internet2 Memorandum of Understanding documenting
and reflecting the appropriateness and benefit of such transit in support of Internet2 goals.

7.Abilene may not be used for illegal purposes.
B. Traffic

1.Abilene traffic is any network traffic carried by Abilene among gigaPoPs and its Primary
participants directly connected to the Abilene network. Traffic between participants and their
gigaPoPs, or among participants connected to a particular gigaPoP, is not Abilene traffic and is
therefore not subject to these Conditions of Use.

2.Abilene traffic to and from:

a. Educational and non-profit sites is assumed to be overwhelmingly the result of collaboration
and other related work with Primary and Sponsored participants on instructional, clinical, and/or
research projects, services, and content.

b. Networked aggregates of educational and non-profit sites are assumed to be overwhelmingly
the result of collaboration and other related work with Primary and Sponsored participants on
instructional, clinical, and/or research projects, services, and content. Connections to
networked aggregates should be managed to ensure that there is no significant traffic between
non-educational sites which may be included within such networked aggregates.

c. Corporate sites are expected to be the result of collaboration and other related work with
Primary and Sponsored participants on instructional, clinical, and/or research projects, services,
and content. Connections to such corporate sites should be managed to ensure that there is no
significant non-research traffic between corporate sites.

d. Network participants are also expected to be the result of collaboration and other related
work with Primary and Sponsored participants on instructional, clinical, and/or research
projects, services, and content.

Given these expectations, traffic may be exchanged between all participants without restriction
except that no significant non-research traffic may be exchanged between corporate and other
non-educational sites or between government participants, and no traffic may be exchanged
between Network participants except as specifically permitted by an Internet2 Memorandum of
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Understanding documenting and reflecting the appropriateness and benefit of such transit in
support of Internet2 goals.

3. Except as provided above, no Abilene participant or other entity may route traffic over the
Abilene network, or permit its own network to be used to enable such routing, or use the
network for applications that unreasonably interfere with other participants€ommunications, or
use the network in ways that threaten the technical or organizational viability of Abilene or
Internet2.

4. All Participants are responsible for ensuring that their traffic and network routing meets the
conditions specified above. Abilene reserves the right to refuse traffic to and from participants
that violate this Condition.

C. Interpretation, Disputes, and Adjudication

1.Primary and Network Participants seeking interpretation of these Conditions of Use should
refer their queries to Internet2 staff, who will seek technical and other counsel as appropriate
before publishing a response. Sponsored Participants should refer their queries about the
Conditions of Use to their sponsor.

2.Primary and Network Participants seeking exceptions to these Conditions or proposing
projects or connections that require Board approval should submit full details to the Internet2
staff, who will consult with the Internet2 Board or its designee and make whatever special
arrangements may be necessary. Sponsored Participants should consult with their sponsor.

3.Primary and Network Participants should refer complaints about the improper use of Abilene
to Internet2 staff. Sponsored Participants should refer complaints to their sponsor, who will
consult with staff. If Internet2 staff are unable to resolve the complaints, or if complaints
originate with the Internet2 staff, then they should be referred to the Internet2 Board or, at the
Board® discretion, to the Network Policy and Planning Advisory Council (NPPAC) for resolution.

December 2001
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Appendix C

ADMINISTRATIVE, ENGINEERING and OPERATIONS CONTACTS

Abilene REANNZ
Administrative Heather Boyles Donna Ross
Contact Director, Member and Partner Administration Manager
Relations REANNZ
Internet2 P.O. Box 5336
1150 18" St. NW Wellington
Suite 1020 New Zealand
Washington, D.C. 20036 donna.ross@morst.govt.nz
202-331-5342 +64 4 917 2966
heather@internet2.edu
Engineering Steve Cotter Mark Cordy
Contact Director, Network Services P.O. Box 5336
1000 Oakbrook Drive Wellington
Suite 300 New Zealand
Ann Arbor, M| 48104 +64 29 476 3073
USA mark.cordy@morst.govt.nz

scotter@internet2.edu
(734) 352-7024

Operations noc@abilene.iu.edu To be provided
Contact

Note: REANNZ will provide updated email and phone contact details in July 2006 when
established with dedicated ISP and phone arrangements.
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DESCRIPTION OF PROPOSED CONNECTION
1. Place of interconnection (check all that apply):

A, (x) Via International Exchange Point
() StarLight
( x ) PacificWave
( x) Seattle
( ) Los Angeles
( ) AMPATH
( ) MAN LAN
() Other
i. Bandwidth into Exchange Point:
ii. Interface Bandwidth at Exchange Point:
() 45Mbps/DS3 (x) 1GbE ( ) 10GbE ( ) Other
iii. If other, please describe how connection will be done:
Connection will be done via STM-4 over 1 GigE connection into Pacific Wave
Seattle exchange.
Peering with Abilene — once at exchange — will be done over a VLAN (insert details
as this gets confirmed).
Connection to be established by (add more details on how connection will be
established)

B.( ) Other
NOTE: reviewed case by case by Abilene Engineering team

Please describe how connection will be done:

2. Proposed date for first Traffic to flow between REANNZ and Abilene:
June/July 2006

3. Participation in Abilene’s ITN Service (please refer to documentation at:
http://www.internet2.edu/resources/Abilene_ITN_Service_and_Policy-v1.3.pdf):

(x) yes
() no

4. Advanced Services:
Do you expect to bring up multicast peering with Abilene?

__X_ yes no
Do you expect to bring up native IPv6 peering with Abilene?
__X_yes no
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