National Model Railroad Association, Inc., an Ohio corporation
OpenL.CB, an unincorporated association

MEMORANDUM OF UNDERSTANDING
Development of Layout Command Control (LCC &y

History of Layout Command Control (LCC *)
September 27, 2007, the goals of the NMRAnet Working Group are laid out.

June 4, 2010, Dr. Bob Jacobsen issues a list of Goals and Mandate of the NMR Anet Technical
Working Group.

June 6, 2010, An NMRA Technical Note listed as $-9.6/OpenLCB NMRAnet Proposal, Goals
and Mandates Reply is circulated for review. Copyright 2010, by J. Day, D. Harris, B. Jacobsen,
A. Robinson, and A. Shepherd.

July 11,2011, A Memorandum of Understanding was issued by the NMRA to develop a layout
accessories control bus to be called NMRANET ®. Two approaches were listed in the MOU,
Bruce Chubb’s C/MRI and OpenLCB (Open Layout Control Bus).

July 2012, The Board of Directors adopted OpenLCB Standard S-9.7.1 for NMRANET®.

July 16, 2014, A Memorandum of Understanding was signed by Charlie Getz, NMRA President,
and Tony Koester, Officer Selection Committee, stating that OpenLCB was the only sanctioned
Layout Control System (LCS), rejecting C/MRI (Dr. Chubb), Signals by Spreadsheet (Dr. Gerry
Albers) and TCSnet© by Train Control Systems (TCS). This MOU authorized OpenLCB to use
NMRANET®. It is noted in handwriting on the MOU that NMRANET® was too specific and
that a more generic term such as Layout Control Systems (LCS) should be used. The note at the
bottom of the MOU indicated that LCS would later be changed to LCCP.

February 2015, The Board of Directors changed the name of NM RANET® to Layout Command
Control (LCC®). After a lengthy discussion, the Board of Directors determined that there should
only be one Standard for LCC® and that Bruce Chubb’s C/MRI would not be accepted, giving
the design of LCC® to the open-source group known as OpenL.CB Group.

February 20, 2016, OpenL.CB presented a total of 22 Standards and Technical Notes for adoption
by the Board of Directors covering Unique Identifiers, Event Identifiers, Physical Layer, Data
Link Layer, Network & Transport Layer, and Session Layer for LCC®. The Board of Directors
adopted all 22 documents.

Organizations and Interface

National Model Railroading Association, Inc. (NMRA) is a 501(c)(3) non-profit corporation
organized under the laws of the State of Ohio and having headquarters at P.O. Box 1328, Soddy
Daisy, TN 37384-1328.
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Open Layout Control Bus (OpenL.CB) is an unincorporated association of persons which formed
in 2010 independent of NMRA for the purpose of developing technical details of LCC.

The NMRA LCC® Advisory Group is a group of NMRA members and OpenL.CB members
(who are also members of the NMRA) appointed by the NMRA President, managed by NMRA,
and tasked with supporting and reviewing OpenL.CB documents and their compliance with
NMRA stated goals and mandates for Layout Command Control (LCC®). The NMRA LCC®
Advisory Group will periodically report on OpenL.CB progress to the NMRA Board of Directors.

Technical Document Discussion

The NMRA will not independently change the technical content of OpenLCB documents.

The purpose of this restriction is to ensure that there is no conflicting forward or backward
compatibility issues between existing and/or new Openl.CB and LCC® Standards, as well as to
ensure that the robust document review and adoption processes of both the OpenL.CB Group and
NMRA are observed.

The OpenL.CB Group is taking great care to ensure the highest technical quality in the solutions
and documentation that it publishes. This is achieved through careful deliberation, a multi-
faceted peer review and a mandatory prototyping process that involves a variety of highly skilled
individuals with diverse backgrounds. The OpenL.CB Group also ensures the integrity of the
Standards in their evolution to maintain backwards compatibility with past versions and seamless
upgrade paths where mandated.

These assurances of technical quality can only be given and maintained if the integrity of the
published text is maintained during the adoption process. This is why the OpenL.CB Group
requires that any feedback, proposals, and changes be integrated at the source, undergoing the
same rigorous evaluation and review process, and requires that only unmodified text stemming
from the OpenLCB Group be published with the markings of “OpenL.CB Standard” and
“OpenL.CB Technical Note”.

There are also pragmatic reasons for this process. Having subsequent changes applied to the
OpenLCB text could lead to multiple, potentially incompatible or conflicting versions of the
same Standard being published. This could be confusing for manufacturers, and be a source of
incompatibilities in the market, which would undermine the goals of standardization, and
eventually hurt the development community and the consumer.

The OpenL.CB Group is open to contributions, ideas, and feedback from all sources, including
the NMRA, but all contributions, whether internal or external, shall undergo the same
consideration, evaluation, and review process. Since the OpenL.CB Group is interested in
collaboration, all suggestions and proposals from the NMRA will be considered in good faith for
their technical merits and feasibility. Alternatives that the NMRA may choose to pursue at any
point in the future are described in the Termination section below.
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Adoption Process

The NMRA and the OpenL.CB Group representatives have agreed that the OpenL.CB Group is
responsible for the ongoing design and preparation of the protocol Standard and Technical Note
documents, and  working with the NMRA to adopt OpenL.CB Standards and Technical Notes
as NMRA LCC?® Standards. The process is as follows:

e At appropriate times, milestone release versions of OpenL.CB documents will be
submitted to the NMRA LCC® Advisory Group, each such document stating, at the time
of submiission, that OpenLCB and its individual author members are granting a license to
NMRA under the “Creative Commons Attribution-ShareAlike 4.0 International” license.

o The NMRA LCC® Advisory Group will prepend a cover-sheet that clearly shows the
version history and the official adoption dates, etc.

e The NMRA LCC® Advisory Group will append a legal disclaimer.

The NMRA LCC® Advisory Group will insert a header on each page to clearly identify
each page as being adopted as an LCC® Standard or Technical Note.

e The NMRA agrees that it will not modify or alter the content of the OpenL.CB
document(s) in any way except to prepend the cover-sheet and, append the legal
disclaimer, and add the page headers.

e The NMRA agrees that it will not develop its own LCC?® branded Standards  without
the collaboration of the OpenL.CB group unless the Termination section below is
exercised.

The document(s) will be assigned numbers in the S5-9.7 range.

Draft versions will be made available on the OpenL.CB’s Layout Command Control
(LCC®) page for interested parties to review and comment on. The NMRA may also
publish the draft versions for review and comment at their discretion. Any changes or
suggestions from the reviews will be directed back to the OpenLCB Group for
consideration. After an appropriate amount of time elapses, the documents will be
finalized and presented to the NMRA Board for formal adoption.

¢ The NMRA LCC® Advisory Group will coordinate the publication of changes and other
information to the NMRA members via its publication channels.

The OpenL.CB Group acknowledges and prioritizes mandates for developing Standards for
additional use-cases laid out by the NMRA Board of Directors and the NMRA LCC® Advisory
Group.

At the optional request of the NMRA, the OpenLCB Group may assist the NMRA in the
technical execution of prepending the cover-sheet, appending the legal disclaimer, and adding
the page header to OpenL.CB documents. The content of the prepended cover-sheet, appended
legal disclaimer, and page header are owned for copyright purposes and maintained by the
NMRA.

The contents of OpenL.CB documents submitted to the NMRA are owned for copyright purposes
by the individual authors of said documents. The OpenLCB Group licenses OpenLCB
documents to others under the “Creative Commons Attribution-ShareAlike 4.0 International”

license.
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The OpenL.CB Group will not use any NMRA trademarks, including, but not limited to, the
LCC® logo and NMRA Conformance related trademarks, except with permission from the
NMRA and under terms that the NMRA defines.

Because the OpenLCB and LCCP® standards are developed under the “Creative Commons
Attribution-ShareAlike 4.0 International” license, equal access is available to any party wishing
fo develop compatible products using the standards. The license grants permission in perpetuity
and without a fee.

Conformance Testing

The NMRA has the sole responsibility for product conformance testing and retains all rights to
the NMRA Conformance Warrant logo, branding, and endorsen-ent. The Open.CB Group
agrees to work with the NMRA, in good faith, in the development of conformance test software
and hardware. The NMRA is not required to accept the OpenL.CB Group’s assistance in the
development of conformance test software and hardware. The NMRA may also reject test
software and hardware for use in conformance testing, in part or in full, developed by the
OpenL.CB Group. The OpenLLCB Group agrees to make any conformance test software it
develops for the NMRA available under either the “BSD 3-clause” and/or “GPL version 2.0 or
successor” licenses.

The OpenL.CB Group does not have any right or responsibility to issue NMRA Conformance
Warrants.

OpenL.CB Group Internal Governance

The NMRA agrees not to interfere, in any way, with the internal governance of the OpenL.CB
organization. This includes, and is not necessarily limited to:

¢ The NMRA will not require the OpenL.CB Group to disclose any personal information
about any of its members.

¢ The NMRA will not interfere with how the OpenL.CB Group manages its membership.

¢ The NMRA will not interfere with the OpenLCB Group document development process.

The OpenL.CB Group is committed to being an open and inclusive organization that welcomes
participation from both NMRA and non-NMRA member volunteers alike, as well as model
railroad product manufacturers and their representatives.

The OpenLCB Group is not an NMRA Working Group. The NMRA may choose to establish its
own LCC Working Group under its own jurisdiction. Should such a Working Group be created,
the OpenL.CB Group is committed to working in cooperation with said Working Group in good
faith.

Termination of Memorandum of Understanding

The relationship between the OpenL.CB Group and the NMRA is based on good faith in the spirit
of collaboration and this MOU is not legally binding. The OpenLCB Group generally publishes
materials under appropriate Open Source and Open Documentation licenses. If either party wants

o
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to terminate the collaboration, then the trademark and copyright laws define the legal usage of
the materials created before, during, and/or after the period of collaboration of the parties. The
understanding of the parties is as follows:

o The OpenLCB Group published all past documentation vnder the license of Creative
Commons CC-by-SA, and is expected to continue during so in the future. This gives
anyone, including the NMRA, the irrevocable right to take the material and reuse it as-is
or with modification.

e The NMRA is in control of the LCC logo trademark, the NMRA trademark, and what
Standards, specifications, or documents are published under these marks. The NMRA
may choose to publish the OpenL.CB documents as-is, publish different documents by
modifying them, extending them, or creating documents from scratch, including the
ability to make incompatible changes or a complete re-engineering. If the NMRA bases
the LCC Standard on text published by the OpenL.CB Group under CC-by-SA, then the
only requirement is that the Source Attribution must be present.

o Ifthe NMRA modifies the OpenL.CB documents, the NMRA may no longer label them
as “OpenLCB Standard” and “OpenLCB Technical Note” when publishing.

o The OpenLCs Group may not at any point in time, during or after the collaboration,
publish documents labelled as LCC Standard or NMRA Standard.

e Software that the OpenL.CB Group provided (e.g., for conformance testing) may continue
to be used according to its license, which for the above-mentioned licenses typically
means the NMRA has the right to use or modify it according to the terms without needing
to involve the OpenL.CB Group, or pay any license fees.

The parties acknowledge that such a termination of collaboration is not in the interest of either
party and that both parties will work on resolving any future issues in good faith and
collaboration. The statement of consequences as above does not constitute legal advice.

To indicate agreement to this Memorandum of Understanding, the parties have executed this
document as set forth below.

NATIONAL MODEL RAILROAD OPENLCB, an unincorporated association
ASSOCIATION, INC., an Ohio

corporation

By__ MY‘/FWL—— By

Presigbnt [ Authorized Representative

Date: _Zf<Jan 2002.) Date: éé"‘ JM’ZOZ/
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Important Notices and Disclaimers Concerning NMRA Standards

Documents

The Standards (S), Recommended Practices (RP), Technical Note (TN), and Technical Information (T1) documents of the National
Model Railroad Association ("NMRA Standards documents”) are made available for use subject to important notices and legal
disclaimers. These notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading "Important Notices and Disclaimers Conceming NMRA Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of NMRA Standards Documents

NMRA Standards documents are developed within the Standards and Conformance Department of the NMRA in association with
certain Working Groups, members, and representatives of manufacturers and sellers. NMRA develops its standards through a
consensus development process, which brings together volunteers representing varied viewpoints and interests to achieve the final
product. NMRA Standards documents are developed by volunteers with modeling, railroading, engineering, and industry-based
expertise. Volunteers are not necessarily members of NMRA, and participate without compensation from NMRA.

NMRA does not warrant or represent the accuracy or completeness of the material contained in NMRA Standards documents, and expressly
disclaims all warranties (express, implied and statutory) not included in this or any other document relating to the standard or recommended
practices, including, but not limited to, the warranties of: merchantability; fitness for a particutar purpose; non-infriingement, and quality,
accuracy, effectiveness, currency, or completeness of material. in addition, NMRA disclaims any and all conditions relating to results and
workmaniike effort. In addition, NMRA does not warrant or represent that the use of the material contained in NMRA Standards documents is
free from patent infringement. NMRA Standards documents are supplied “AS IS” and "WITH ALL FAULTS.”

Use of NMRA Standards documents is wholly voluntary. The existence of an NMRA Standard or Recommended Practice does not
imply that there are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to the
scope of the NMRA Standards documents. Furthemmore, the viewpoint expressed al the time that NMRA approves or issues a
Standard or Recommended Practice is subject to change brought about through developments in the state of the art and comments
received from users of NMRA Standards documents.

In publishing and making its standards available, NMRA is not suggesting or rendering professionat or other services for, or on
behalf of, any person or entity, nor is NMRA undertaking to perform any duty owed by any other person or entity to another. Any
person utilizing any NMRA Standards document, should rely upon their own independent judgment in the exercise of reasonable
care in any given circumstances or, as appropriate, seek the advice of a competent professional in determining the appropriateness
of a given NMRA Standards documents.

IN NO EVENT SHALL NMRA BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE NEED TO PROCURE SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE UPON ANY STANDARD OR
RECOMMENDED PRACTICE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND REGARDLESS OF
WHETHER SUCH DAMAGE WAS FORESEEABLE.,

Translations

NMRA's development of NMRA Standards documents invoives the review of documents in English only. In the event that an
NMRA Standards document is transtated, only the English version published by NMRA is the approved NMRA Standards
document.

Official Statements

A statement, wiitten or oral, that is not processed in accordance with NMRA policies for distribution of NMRA communications, or
approved by the Board of Directors, an officer or committee chairperson, shall not be considered or inferred to be the official position
of NMRA or any of its committees and shall not be considered to be, nor be relied upon as, a formal position of NMRA.

Comments on Standards

Comments for revision of NMRA Standards documents are welcome from any interested parly, regardiess of membership.
However, NMRA does not provide interpretations, consulting information, or advice pertaining to NMRA Standards
documents.

Suggestions for changes in documents should be in the form of a proposed change of text, fogether with appropriate supporting comments.
Since NMRA standards represent a consensus of concerned interests, it is important that any responses o comments and questions also
receive the concurrencs of a balance of interests. For this reason, NMRA, its departments, Working Groups or commitiees cannot provide an
instant response to comments, or questions except in those cases where the matter has previously been addressed. For the same reason,
NMRA does not respond to interpretation requests. Any person who would like to participate in evaluating comments or in revisions to NMRA
Standards documents may request participation in the refevant NMRA working group.

Laws & Regulations

Users of NMRA Standards documents should consult all applicable laws and regulations. Compliance with the provisions of any
NMRA Standards document does not constitute compliance to any applicable regulatory requirements. Implementers of the
standard are responsible for observing or referring to the applicable regulatory requirements. NMRA does not, by the publication of
NMRA Standards documents, intend to urge action that is not in compliance with applicable laws, and NMRA Standards documents
may not be construed as doing so.

Copyrights

NMRA Standards documents are copyrighted by NMRA under US and intemational copyright laws. They are made available by
NMRA and are adopted for a wide variety of both public and private uses. These include both use, by reference, in laws and
regulations, and use in private self-regutation, standardization, and the promotion of modeling, structural and enginesring practices
and methods. By making NMRA Standards documents available for use and adoption by public authorities and private users, NMRA
does not waive any rights in copyright to the NMRA Standards documents.

IMPORTANT NOTICE

Page 6 of 7

'/a\/



NMRA Standards documents do not guarantee ar ensure safety, security, health, or environmental protection, or ensure
against interference with or from other systems, devices or networks. NMRA Standards documents development activities
consider research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard. Implementers
and users of NMRA Standards documents are responsible for determining and complying with all appropriate safety,
security, environmental, health, and interference protection practices and all applicable laws and regulations.
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